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[FZ ] BB - Wit 4Rtk misiiBEdr (maintenance hemodialysis, MHD) 83 H7 01 L% 9 2 5 18 Pk B DB - 07 P iR 5+ (chronic
kidney disease-mineral and bone disorder, CKD-MBD) A&, F5iE - Wk 2009 4E 1 H—2015 4F 4 H F#A2 0 K 2F B 22 @A 5r 5
W5 1L 7 388 AT Hh Lo 433 151] MHD B HBPIGRR SR, BHHEIT S8 SRR ME R LA, R EF BN B E (systolic blood
pressure, SBP) ZEfH, ¥FBFH 4 MIESESE (| A SBP| > 10 mmHg, 234 ) Fif EAL#sh4AH (| A SBPI<I0 mmHg, 199 i),
0T 2 AR MR DE A E R RSB E. BARAHR R RS SRR Z M R, R - SMEMRESIH LS, & w34 R
HH A B ZMBLA I & 4EE 3R D (vitamin D, VitD) [LLBISE S, %K K B HRF R (intact parathyroid hormone, iPTH)
KO, EATER BTN, IRBGE RS (Kv), BIER., RREHRHAMEA KA (serum albumin, ALB) ¥ AK (¥
P<0.05), AIF#%, PTH 3% i e d 3 il 2% 57 B AT Gk % 38 30 (39 P<0.05), i A [l 1 475 58 25 0 ifiL 7 8% ) 1) 2 S W S i 22 78
S( % F% Logistic BIHAHT B /RENTHE . A% iPTH /K% MHD B34 )R s Mo G F 2R, i KoV 1 ALB W AR
#. 45 - MHD B H BN WEMIER )5 CKD-MBD, EIRRE. BT, Bt Z K,
[ *%Iﬁj 1 SR MBOENT s MRS s 2 - 0 R 5
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Analysis of the correlation between blood pressure fluctuation and hemodialysis-related complications
in patients with maintenance hemodialysis
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[Abstract] Objective - To explore the correlation between blood pressure fluctuation and chronic kidney disease-mineral and bone disorder (CKD-MBD)
in patients with maintenance hemodialysis (MHD). Methods - From Jan. 2009 to Apr. 2015, 433 MHD patients in Hemodialysis Center of Renji Hospital,
Shanghai Jiao Tong University School of Medicine were included, and their clinical data, treatment parameters during dialysis, lab examination indexes
and drug applications were collected. According to the difference value of systolic blood pressure (SBP) during dialysis period, all the patients were
divided into high fluctuation group of blood pressure (|/A SBP|= 10 mmHg, n=234) and low fluctuation group of blood pressure (]/AA SBP|<10 mmHg,
n=199). The blood pressure fluctuation and its relationship with dialysis adequacy, bone metabolism indicator and nutrition indicator were analyzed
between the two groups. Results - Compared with the low fluctuation group of blood pressure, the patients in the high fluctuation group of blood pressure
took higher proportion of B receptor blockers and Vit D, higher level of serum P and intact parathyroid hormone (iPTH), higher dialysis age, and lower K¢/,
ultrafiltration volume, body mass index (BMI) and serum albumin (ALB) level (all P<0.05). The blood pressure fluctuation between the patients with
different serum P and iPTH levels was statistically significant (all P<0.05). There was no statistically significant difference in blood pressure fluctuation
between the patients with different serum Ca levels. Multivariate Logistic regression analysis showed that dialysis age, serum P and iPTH levels were
independent risk factors for blood pressure fluctuation of MHD patients, while K#/} and ALB were protective factors. Conclusion * Blood pressure
fluctuation in MHD patients during dialysis period is significantly correlated with CKD-MBD, nutritional status, dialysis age and dialysis adequacy.
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H T 50 AU SR AL R Ak R MEHVRSE IR TR S, K
B 9% (end stage renal disease, ESRD) ¥ £ {4 12
PSR - B4 R0 % (chronic kidney disease-mineral
and bone disorder, CKD-MBD), #fst " E.55, CKD-MBD
EFEEEREDNROIMEF LB HEZER A,
I K &, 4 45  ift % 35 HF (maintenance hemodialysis,
MHD) & ESRD ## EE Ak, HiTk¥tHER
7R, %5 MHD 7497 ESRD & .0 ML B ERIIZE T A
B A2 IE 5 AT 8 1%, Horp 80% &3 A iin & H 1 &
Peshie ok ™, LAERATR ™ KB, i B kS T
I MR Z SN RO I 1, TR S BOE TR R TR
WA, 5 ESRD BHWITG#HUIAIC, SKifi, A%
P B 0 H A B A ok #2 v 1f = 9 Bh % CKD-MBD & 14 7 {E
RO, TR Z R BRI TEIE S (kYR . & Tk, AWML
MHD J&77 ) ESRD 35 A3t 5, s @ drana B
FIIML D A O, FFRTHIE 5 4G CKD-MBD {ENRYENT
FHIC T JE B 5208 S 4RAR A e, CABABfRZ I MHD A8,
5 I B fE B R 25

1 HES5HE

1.1 X%

M T B AT L R GE R L 2009 4 1 H—2015 4R
4 AT Rilise il R B e IR i B BE i & At O R i
BriBsg 553 f5l, Adbrife: OFICTIRI T2, Q4> 18
%, QFENE=34H, BHERAMAREN 2 ~ 31k,
HeBRbrifE . A ARy ot S TheRe g, L0k, &
BFTEILA A 433 B2, Horp B3¢k 252 (5] £k 181 43,
AR 24 ~ 91 % SRR (61.0+5.7) &, RIUEHREL
(body mass index, BMI) 17.1 ~ 31.2kg/m’, 2 ¥ BMI
(21.0=1.4)kg/m’; F Ay 4 ~ 3284 H, F & Wik
(91.5+48) ™H;: £ A EENIE RS, BIEZME
/BRI 164 5 kK /INERERE 165 il it fh
B e RVE B 26 . B /INE TR U & 14 BICA R R &
AR 64 13,

ABE 5T L ek b i 58 38 K 2 e 2 e B IR AT B B e
P S (it 2014N036), Frf x4 s

[Ep=

1.2 BBty e LS 8

Fi A A BB NTRTT Y R HRIR S BT . TR
BT AR AT, MRS HILE 200 ~ 350 mL/min, EHTRIT
24 500 mL/min,
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1.3 Mgk

1.3.1 IR RN EMEE AR TR, KRR,
PRI, FEHTE S BMI,

1.3.2 BITENGIT 2800 Il EE BRI,
IR, IRFBIHERIEH (KyYv) SEFERT S 5. U
7 EoR, BT VPR AR SR e L 2 R L
I SENTTE o P BRI B TR T IE B AR A Y
R A, AR MERmEERE, & OIEE. 7.
Bk, B0, R BURIIRTRCT- My, AfG RS, Pk LAYE
B 7850 Ve E AR BT ANV FiE A TERR, WUEARFEA
&, Bl KV, AWFFELL KoV PR BN 7o, Ho Koy
> 12 R BT 4y, Ko V<12 MHRRBHTATESY
1.3.3 =R RILFE IdRBHEWMES (calcium,
Ca). I ##% (phosphorus, P) . 4x Bt F 4R 35 it 3 (intact
parathyroid hormone, iPTH), & JH[EEEL (total cholesterol,
TC). =EtHah (triacylglycerol, TAG), X% E N5 &K A
N[ EE (low density lipoprotein=cholesterol, LDL-Ch) K %
2 B 5 7K 4 5 [ 2 (high density lipoprotein-cholesterol,
HDL-Ch), [fil £[. & 1 (hemoglobin, Hb). Ifi i 1 & A
(serum albumin, ALB)., Efi C [t v & [ (high sensitive
C reaction protein, hs-CRP) ZEsgif =44 MFEHR, Hikds
BRI IR A 5T ] 2 A A 5 R A I 1

1.3.4 256 I LU B W SR B E 5 0E i BHL i
(calcium channel blocker, CCB) . Iffl %& %5k 2= 4% b B 11
il 71 (angiotensin converting enzyme inhibitor, ACEI)/ Ifil
e 2 ] =2 (KB %1 (angiotensin [l receptor blocker,
ARB)., B &RFHL#F 7, 4k D (vitamin D, VitD) K
s A IR E HIE O

1.4 5341 B is Wiksifi

1.4.1  MEREE K sy8 ME MHD £ EHrai &g
PriGHIM . M SILGENTRT. JElk4s (systolic blood
pressure, SBP) 2%{& (A SBP) #x", | A SBP|
Ko, B EES AMEREHH (| A SBP| > 10 mmHg,
234 f5]) FOMEACHEZhZH (| A SBP|<10 mmHg, 199 f4i),
1.4.2 CKD-MBD £ Wi ki it A 98 £ 18 2006 4F ok 3%
AFR G B 4H 20 (Kidney Disease : Improving Global
Outcomes, KDIGO) f2H!f4xME """, Bl CKD 525"
P R A AL S BCEE HBLLL TR 1R UL |
PR FEEL, BRpkizi ) CKD-MBD: @45, Ififk. iPTH
Jo VitD R 5, @B AR, B b. EORE. B
M E R R, QI S bR L5 L,

1.4.3 BREEWbRdE B AR OC R b B 4 i 75
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I &% Fn iPTH, AR 45 SC98 A1k = % (H, B i 75k °F
>2.65 mmol/L if\ 24 & #5025, 1l P 7k 5 >1.70 mmol/L g
ShEkekA, iPTH /k°F: >300 pg/mL i Ay iPTH RZ& ",

1.5 Heil ik

2 FA SPSS 20.0 B -4 WL HE AT S o0 M. i
TORHCA x£5 For, AL ELEER R AL s i xt « 4806 . stk
FORHSABORE 2> R For, AR ¢ ik, RAZ
[K 25 Logistic [] 915 5% MHD #8354 ifil i % a9 f b5 TR 35

461 2 41 MHD HBERIME R bREL R

Tab 1 Comparison of the observation indexes of MHD patients in the two groups

Low fluctuation group of blood

Ind
naex pressure (N=199)

Clinical data
Age/year 63.51+16.31
Gender (male) /n (%) 121 (60.80)
Dialysis age/month 84.55+26.28
BMI/ (kg - m™>) 21.44+3.52
Treatment parameter during dialysis
Ki'v 1.93+0.37
Ultrafiltration volume/L 2.86+0.61
Lab examination index
Hb/(g - L") 110.73 £29.39
Serum Ca/ (mmol - L") 2.22+0.39
Serum P/ (mmol - L") 1.83+0.28

iPTH/ (pg - mL") 384.07+72.14

ALB/(g - L) 39.90 £4.05
TAG/ (mmol - L) 1.96 +£0.68
TC/ (mmol - L) 4.45+0.95
LDL-Ch/ (mmol - L") 2.27+0.65
HDL-Ch/ (mmol - L") 1.15+0.58
hs-CRP/(mg - L) 11.31+2.45
Drug application/[n (%) ]

CCB 44 (22.11)
ACEI/ARB 38 (19.10)
B receptor blocker 10 (5.03)

VitD 46 (23.12)
Phosphate binder 42 (21.11)

2.2 MHD B8 PR bR 5 U 3 st ek
BRI ALK iPTH P 8wl om B A B35 A7 42
CKD-MBD, AMFFEE* EE B H AR ATER T o4
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AT BT, P<0.05 ForZERHAGI %L,

2 "R

2.1 MHD BHWEEHbRELER

5 AR ZhaL b, o s s % sh 4 B B M 3
K, Mgk, iPTH K, B 52 BRI 77l & VitD {f FH Y
Fefildemss, i BMI, KoV, @8R ALB KF44%, H
ZERWEAGIEE L (P<0.05, £ 1),

High fluctuation group of blood

pressure (N=234) t/y’ value P value

64.06 +14.17 0.38 0.707
131 (55.98) 1.03 0.311
97.47+30.57 2.03 0.043
20.75+3.10 2.17 0.031
1.81+0.45 3.04 0.002
2.49+0.59 3.94 0.000
107.36 £ 14.50 0.29 0.124
2.21+0.44 0.08 0.938
1.96+0.31 2.68 0.008
417.35+88.51 4.24 0.000
38.56 £3.50 3.66 0.000
1.61+0.54 1.00 0.316
4.38+0.99 1.12 0.525
2.44+0.73 1.56 0.144
1.24+0.69 1.40 0.162
12.41 £2.64 1.12 0.264
57 (24.36) 0.30 0.581
45 (19.23) 0.01 0.972
24 (10.26) 407 0.044
79 (33.76) 5.93 0.015
58 (24.79) 0.82 0.365

SRR, m R AR R PTH R Y ML 3h %
w, HESAEASHEE (3 P<0.05); ififlE Sk
TRBE LRI B 2= NG AR (K 2).
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Tab 2 Correlation between the bone metabolism indexes and blood pressure fluctuation
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Bone metabolism index Patient/n | A SBP|/mmHg t value P value
Serum Ca 1.75 0.081
>2.65 (mmol - L") 25 14.03+3.16
<2.65 (mmol - L") 408 13.10+2.54
Serum P 23.09 0.000
>1.70 (mmol - L") 283 15.52+£2.54
<1.70 (mmol - L") 150 9.95+2.07
iPTH 14.37 0.000
>300 (pg - mL™) 212 15.71+3.01
<300 (pg - mL™) 221 12.11+2.15

Note: | mmHg=0.133 kPa.

2.3 MHD 4 i )k 3% 2h fE R P # 1 % H & Logistic ]I
i

IS M R m P sl ORIESY 1) hRAE R, i

Aoy B P<0.05 AYIAIZRAMA £ (K 3% Logistic [a] U453 4t

463 MHD BE MK E FH M2 B3 Logistic 45347

LR S BN . IR iPTH /K 4% MHD 3% 1+
PSSR fE PSR 22, i K¢V F0 ALB & H G 30k R 35
(#5 P<0.05, F3),

Tab 3 Blood pressure fluctuation related factors in MHD patients by multivariate Logistic regression analysis

Variable B SE Walds OR 95% CI P value
Dialysis age 0.180 0.218 9.701 3.25 1.88—4.61 0.000
KtV —1.493 0.514 8.146 0.23 0.08—0.61 0.004
Serum P 0.152 0.423 7.769 2.97 2.29-3.98 0.003
iPTH 0.139 0.489 3.871 1.71 1.14—2.54 0.017
ALB —1.178 0.365 8.021 0.21 0.07—0.49 0.000

3 ifig

g W, EMIRE AT R (BN H ) B
MHD G825 F i e 78 Sl B rofls, AHHA RO I 587 o R
2 PRIFET 1 e A B )5 0 47 fRL A S8 A AR 3 AH EL I R B
SRR, kRl A IR E MHD 25 B ) e EE TR+
bro W, FERR LRFIEE 2 SRR BTN & i e
AU Hs 9 S 2B T LS LR RO IR S S O, I s B s ) 8
SOz By e B o i s e sh s A B e 5 8L &5 B 4 0 DA
X%, HRANUHIRAFELLTILA 1w " O i sh 5 n
I, ZH MRS SR, T LR BRI T B
il . @ LI A 5D RT I B 3 - I Bk R ARG
RIAT ARG, BT HES- M BKRRG) IZAAE TN,
A LR o LA R IEIA R G, S JE R %
ARG FEUME W, SO S . O I Heb s w5 hn
RVERDE, BN BN AR 0 S, ki 44 hnfn 758
EVE, @i P S0 el S BCO LA R T RN, 25
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BFoE "N, I I Eh 2 AT I R R & R R A
WA, i A PR K 5 FIEE P A P i B . H AR BT ik
M, BB 2RI 1, P i N 1
I S B R 29I iE BR S s 25 B AR M5 1k . if 8 i s
M sk A EHATRERELS, MR ZHNIE AT, (1
H A 2 MHD 5 F2 Hp ifi = 3 2h 28 10 578 3R A0, B 1Rt
S BT A £ I

AMFFEER TR, U &SRB AT TR )
¢, HIBHr S5 sh B A, HRA, mlRe
Bfi# MHD B BB, M RmiRE, miE
Fe B R & T OTRR S TR R KAV & SO sk (L, i
SEOE Hr I R A D SR ", Gulin 25 BFSTHRGE,
15% ~ 20% i) MHD fE5 fE3E 47 45 % f B %I SBP 53 Hr
Fif SBP {216 > 10 mmHg, H HBE& ST %540 iM%
ks B Lk . APPSR TR, MRS i
RSB e o PEE £, S5KABEL ™ BFFT 45 FAl
—5k, LuZE W R, BT BT B b )
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MHD & ML RE TR, BRI RAER &3,
e B A IE U, ALB & PP B EE TR UL E 2
fibrz—, W MHD £ EmAb FRERE, Mm-S
FOUERARME A ™, EARIA, MRk EHS
{9 ALB JKFBIE R R, $2omids i3y im] ifi H b sh Aok i B
FAREFRUAE, SR ERHAEFRA R - RAE-shlk
SFERELER A TERIE AT H. 2 A1 35 Logistic [81)95547 2.
/R, ALB B M S R ER 2, dhmifeons 57 A
Rk T A BT MR e 3

RFFZE 2 B, R AR S L AT A R AR
RERREY); HEEEBHIRAVER, 2GRS T HILES
AU AL, BRPE BRI M & iPTH Jhi, i 4z CKD-
MBD, FEAMEFEHT, i i i A2 5 AR % iPTH /K-
BARP SR T s EHEEREERIR RN 5, B
iPTH 7KF{5:& MHD S5 I R P ah i snr e R R, x5
Do MRS AE RARML, el eI AR YRR & CKD-
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