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The relationship between serum AOPP and s(P)RR and cardiovascular disease
and prognosis in maintenance hemodialysis patients”
XIE Moujin,LI Mei ,ZHANG Xuan ,YANG Yuan
Department of Renal Rheumatology ,Guizhou Aerospace Hospital s Zunyi ,Guizhou 563000,China
Abstract:Objective To study the relationship between serum advanced oxidation protein end products
(AOPP) ,secretory prorenin receptor [ s(P)RR] and cardiovascular disease (CVD),prognosis in patients with
maintenance hemodialysis (MHD). Methods Eighty nine MHD patients who were diagnosed and treated in
the hospital from January 2016 to January 2018 were selected as the study subjects. Based on whether CVD oc-
curred during follow-up,they were divided into a CVD group (n =39) and a non CVD (NCVD) group (n=
50) ,with 50 physical examination healthy individuals who underwent physical examinations during the same
period as the control group. Enzyme linked immunosorbent assay was used to detect serum expression levels
of AOPP and s(P)RR. Multivariate logistic regression analysis was conducted to identify the factors that af-
fect the occurrence of CVD in MHD patients. Follow up for 5 years,covering the occurrence of CVD, mortali-
ty,and survival time of the patient during the follow-up period. Kaplan-Meier survival analysis of the impact of
different serum expression levels of AOPP,s(P)RR on the survival prognosis of MHD patients. Univariate

and multivariate COX regression analysis of factors affecting the prognosis of death in MHD patients.
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Results The serum AOPP and s(P)RR of MHD group were (65. 89+ 17. 53) ugG/L, (29. 40+5.52) ng/L,
significantly higher than the control group (13.04=+3.15) pg/L, (19. 21 £3. 31) ng/L.and the differences
were statistically significant (¢ =21. 095, 11, 896, both P <{0. 05). Dialysis age, C-reactive protein (CRP),
AOPP,s(P)RR were independent factors affecting CVD in MHD patients. During the follow-up of 89 MHD
patients, 27 died. The average survival time of AOPP high and low expression group was (52. 52 £ 3. 46)
months, (55, 2344, 07) months. The average survival time of the high and low expression group of s(P)RR
was (51.20=44. 26) months, (55. 68+3. 35) months. Kaplan-Meier survival analysis showed that the cumula-
tive survival of patients with high AOPP expression was significantly lower than that of patients with low
AOPP expression (Log-Rank X*=8. 358, P =0.004) , the cumulative survival of patients in the high expres-
sion group of s(P)RR was signiflicantly lower than that in the low expression group of s(P)RR (Log-Rank X’
=9.036,P=0.002). Univariate and Multivariate COX regression analysis showed that dialysis age,albumin,
AOPP,s (P) RR were independent risk factors affecting the prognosis of CVD death in MHD patients.
Conclusion The serum AOPP and s(P)RR levels in MHD patients are increased,and the survival prognosis
of MHD patients with high expression of serum AOPP and s(P)RR are poor,which are independent risk fac-

tors affecting the occurrence and death prognosis of CVD in MHD patients.

Key words: maintenance hemodialysis;

end products; secretory prorenin receptor

A5 LB BT (MHD) 2 28 K 3 B 9 8 o I
IR R Ok, R E 2020 42 MHD /B ik
74.5 TBITY L DL PR (CVD) f& MHD #80% i
UANOIE; B R A e o U T el S N N 0/ B
MHD % CVD &A= By HLEI B A G &=, Kbt 3 DL+
WARYT A FRCEIRIT AR R WG A EE R X,
M 351 S8 AL B 1A R 771 (AOPP) 2 1 3% 25 11 9k &R
SR 7 A 1Y PR EEIE BE R 2 VP AL MHD %Ak 0 07
SHEARBGR RS . AW R s A
BE W IMTE AOPP Ik /K5 T 15 I8 3% B /8 35 A
AR RO TR AR IS 1S in MHD R #3818
JRUEG . AT CRID B R Z R [s(PYRR] 2B 2 AT
B 2R SR 2 AL T2 TR T R L O JUE R E A
Z RS E BRSO A K O B R R R R
A ONIIKESESS SN R AP Sy a S A e KRS
ERG(RAS KRB MG EWS . AL,
(P)RR #8185 T 3l bk o FF 0 1k 19 T2 1L, 2 5 42 iF
MHD H 0 7 58 58 19 5% & A fnt et . H oAb, i
iH AOPP.s(P)RR KFEFE A MHD 3% CVD B &
A Je CVD FET TG o B B (8 0 AN TE A . AS A 53 i
3y HF MHD B & 17 AOPP.s(P)RR /K, 3 P %
5 CVD &4 K CVD BT -H/F M CR ., MIRBEWT .
1 B"HEFE
1.1 — %R $EEHCH 2016 4FE 1 H & 2018 4F 1 H
WIE AR BEH2 32 MHD 3897 1Y 89 3 2 K 101 55 ik s B
HRBEGEXS g, Hrp 5 48 i, Zc A1 ] s 4F % 25~ 87
%1062, 984, 64) % s P E MR (5. 2811, 46)
4 A B 45 B0 (BMD Sy (20, 7241, 73) kg/m”;
Ji s < 18 VR /NER B A8 38 1] e IR 33 i Ak

uremia; cardiovascular disease;

advanced oxidation protein

PRI E % 18 1l . A AFRIE : (D BFH R =18 %5 (2)
A 2 I 50 IE 4 2 2002 4 ] 5E HY BN TS
T AR I (K/DOQD 48 Fa 12 M & ks 5 110912 Wibs
W OB =3 A A BN BR 3 R/ AR SE
BrEta] 4 h, HEBRFRUE: (1) 3 AN H B & B 7 =X
(2) MR R Ko b 9% 40 ) 570 28 35 (3) B JF IF A Ak %
P B IeE B3 Bl s R A (D IR IR AL Lo . 5
T[] 0 £ R4S S 19 50 7] fa B N by X R A, L B
27 B, 4 23 Bl AE WS A 24~83 %, F (61, 56 +
4.78)% ;1 BMI A (21.0141.81) kg/m*, MHD
20 5 %) HE ZH A ) A S & BMIT 25 5 I 8. 2 R 6
Giit2Em (3 P>0.05) A AT ok, A B 5% 3K 4%
BERREHE R EMET, R SRS Z RS
WA

1.2 ik

1.2.1 X 5itH  Xmark 23K B bR IUE F 2 =
AR . N s(P)RR R G2 W FL 56 (ELISA)
R & B AU S E YA AL B S QY-R7385-1,
A AOPP ELISA il & B Fil B4 YR A
AL, 585 ZK-0103,

1.2.2 &7y R ELISA & il i AOPP,
s(PYRR B KT, 8 BUINAT W58 X5 42 35 B il & =5
JEF K29 5 mL.2 500 r/min .0 10 min, 3B
JEME RN, 52 A B RO N & UL kAT, AR
P ARV & 22 0 A v il 2R, b B TS RE R L I T
AOPP.s(P)RR F ik K1 F {8 78. 76 pg/L, LU
32.75 ng/L A AEKIE . MHD #3# A AOPP
PRI (n=44) AR FRIE A (n =45) . s(P)RR # %
R (n=43) AR F IR (n =45), AOPP &£k 4



EFAIESF A 20234 11 A% 4 %% 228 Int ] Lab Med, November 2023, Vol. 44,No, 22 o 2775 -

AR IE A L s(PYRR 55 28 35 41 FIAIG 28 38 41 A6 1) L 4
W% 37 BT I BMI K i 2 05 46 5 T LU, 25 % T4 it
B X (P>0.05),

1.2.3 WA LA TG S0 5L R
BMI W 5 57 I e sk o8 PR 9 sk 4 — I DR 9% Rk,
BT E X MHD & B W i 5% At B 1] 21 F
FER GBS ], WOAE OB B IR A S R K S S A
i bn . R 4 B 3 A A B 0K D il 418 1 (CHb) |
IE M A (ALB) 25 B8 M0 L 00085 L B | i LT L IR &R
B8 BCCK e/ V) | RH [ = Bt H 8 B R R A
JIE [ B (LDL-C) | /51 % B2 i 28 11 B [ B (HDL-C) . C
I B 1 (CRP, J3CH o by ) %5

1.2.4 BV A MHD B 3% B 5 347 2 9 bl
Vi BRI ] R 5 4F L BV N2 BE BE DT ] CVD
KAEO L FETE B R FE T IR L g sk MHD B3 4
A7 BsF ) 5 Bt 1 2 0, A B 7 I ) 25 SR sl 3 R B pE T, Bl
ik ZE 20234 2 4 1 H, CVD 3 MHD # & K174
() & A S8 bk 2 Bk s (A0 45 2t el ik 25 A AiE L0 WLBE
B T O 7 R SR A I A5 T A A 455 A i A TR A
Fi A B i S 1) K2 A JE B bk A 2. AR R CVD & A 1K
MoK MHD B34 CVD 4 (n =39) fildE CVD 4
(NCVD 4 ,7n=50),

1.3 Siibs#b 3 R SPSS23. 0 88 it 2# 4k 14 ik 17
B adr. 2 K-S IESYER R A ES i &

PR =t Fon AL HL BRI IR SRR AR ¢ K.
TR R L E R L m A R X KRR, £
I Z Logistic MIH4rHrsgmg MHD % CVD &4/
%, Kaplan-Meier 4 fF 43 #7 Il & AOPP X
s(P)RR ¥F MHD ##% CVD AW ., HA
EMZHE COX Lb B XU AL AL 43 A7 5 i MHD B3
CVDIET-FE N E, L P<<0.05 NERHEAS I
2 % e

2.1 MHD gl fxf AL E AOPP.s(P)RR F 4%
MHD 2 # # 1L i#E AOPP.s(P)RR 434}y (65. 89 +
17.53) pg/L, (29. 40 £5. 52)ng/L, I & & T X I 4
(13.044+3.15) pg/L,(19. 21£3. 31)ng/L. 2 % B A
Giit g L (e =21.095,11. 896, P<C0.05),

2.2 W MHD 3% CVD KAMHEES A
MHD # &b 60 ™ H .39 il &4 CVD, Hrh wd ik 3h
kB 16 4, 3 0 M0 7 98 13 i, B i 4 A 7
B, 40 8 S bk A 2E 3 ], CVD 41 5 3% 3% i #% . CRP,
AOPP.s(P)RR & T NCVD 41, 2 R ¥ HGITFE X
(¥ P<C0. 05) , P 20 76 M 0 LA % L BMILL W2 AR 52 /&g il
FE S OB PR S K/ VR s LT 5K s Hb L ALBL i
LN 1N 1N O~ 11N = 5 ANy = 1N
HDL-C.LDL-C Z [ l#, 2 R T4 X (B P<
0.05), WFEI1,

x1 B0 MHD 25 CVDEERBERESWn/n B ots Ha(%)]

K= CVD 4 (n=39) NCVD 41 (n=50) t/x* P
PR B /20 20/19 28/22 0.196 0.658
() 62,134, 64 61.86+4.79 0.267 0. 790
BMI(kg/m®) 20.34%1.71 21.01%1. 84 1.758 0.082
JE K () 0. 460 0.795

18 1 B /N BR B 52 18 20

i 1LV 13 20

W PRI B 95 8 10
W sl 13(33.33) 16(32.00) 0.018 0. 894
e I B 30(76.92) 32(64.00) 1.731 0.188
Tl PR 9 s 16(41.03) 24(48. 00) 0.431 0.512
BT (A 5.85+1.63 4.84+1.72 2.812 0.006
Kt/V(x=+s) 1.92+0. 41 1.88+0. 48 0. 415 0.679
Y 4 i (mmHg) 164.72429. 86 155. 3631, 26 1. 429 0.157
#F 5K K (mmHg) 83.02+12. 36 82.39+11.85 0. 244 0.808
Hb(g/L) 98.37411.54 100. 32+12. 69 0.748 0.456
ALB(g/L) 32.3943.41 33.26243.09 1.259 0.211
1L %% (mmol /1) 2.1740.21 2.1940. 23 0.423 0.674
1B (mmol /L) 1.8840.45 1.8040.51 0.773 0. 442
I AILEF Cemol /1) 962. 674201. 56 980. 132223, 57 0. 381 0. 704




o 2776 -« Bt ESRE 2023 F 11 A% 4 %% 224 Int ] Lab Med, November 2023, Vol. 44, No. 22

gR1 2 MHD 2 CVDEREMBRESHn/n B xLts Ban(%)]

A% CVD # (n=39) NCVD 41 (n=50) t/x* P

735 J I K% (emol /1) 7.42+1.25 7.70+1.39 0.985 0.327
IR T P Cpemol /1D 4.08+0.93 4.27+0.95 0. 945 0.347
= H I (mmol/L) 1.67+0.15 1.7140. 14 1.296 0.198
HDL-C(mmol/L) 1.5640. 34 1.60+0. 41 0.491 0. 624
LDL-C(mmol/L) 1.9440. 67 2.0740.71 0.878 0.382
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