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[ Abstract] Objective To investigate the expression levels of serum microRNA-10a (miR-10a) and microRNA-21
(miR-21) in end-stage renal disease (ESRD) hemodialysis patients and their predictive value for prognosis. Methods One
hundred and fifty ESRD patients who underwent regular haemodialysis treatment at the Blood Purification Centre, Gansu
Provincial Hospital from October 2021 to October 2023 were selected as the study group, and 60 patients with chronic kid-
ney disease stages 4-5 who required dialysis treatment for the first time in our hospital were randomly selected as the control
group. Total cholesterol (TC), triacylglycerol (TG), blood creatinine (SCr), urea nitrogen (BUN), uric acid (UA), eGFR, hae-
moglobin, C-reactive protein (CRP), blood calcium, and blood phosphorus were detected , and the expression levels of miR-
10a and miR-21 were detected by real-time fluorescence quantitative polymerase chain reaction (RT-qPCR); the statistics of
patients of the study group after 1 year of follow-up Survival and death, the predictive value of serum miR-10a and miR-21
expression levels on the prognosis of ESRD haemodialysis patients was analysed by using subject operating characteristic
(ROC) curves, and logistic regression was used to analyse the factors affecting the prognosis of ESRD haemodialysis patients.

Results Compared with the control group, the study group had elevated levels of SCr, serum miR-10a, and miR-21 expres-
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sion (t=18.059, 7.349, 8.391,P <0.001), and decreased levels of eGFR (¢ =28.867, P <0.001). Compared with the survival
subgroup, the death subgroup BUN, miR-10a and miR-21 expression levels were elevated (¢/P =5.342/<0.001, 8.703/<0.
001, 8.273/<0.001), and haemoglobin, eGFR levels were decreased (¢/P =2.324/0.022,2.760/0.007); miR-10a, miR-21 alone
predicted and both combination predicted the prognosis of SRD haemodialysis patients with AUCs of 0.872, 0.826 and 0.944,

respectively, and the combination of the two was superior to their respective individual predictive efficacy ( Z/P=2.635/0.030,

3.294/0.014); low eGFR, serum miR-10a expression level was high, and miR-21 expression level was high were all risk factors
for prognostic mortality in ESRD haemodialysis patients[ OR( 95% CI) =1.409(1.100 - 1.804), 1.364(1.078 —1.726), 1.395
(1.164 —1.671) ].Conclusion The levels of miR-10a and miR-21 in the serum of ESRD hemodialysis patients are obvious-

ly upregulated, both of which are risk factors affecting the prognosis and death of ESRD hemodialysis patients. The combined

prediction of the two has high predictive value for the prognosis of ESRD patients.
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1.3.2 L7 miR-10a ,miR-21 FE3RK A . 35 A
Bk H R RRAEZS N ki 5 ml, 2500 B8 B2 00
T, 8T - 80°C VKA IR AA RN, IV Hh 43 125 i B
RNA; A3 66 BE TG RNA RE & 0 e JE A4
I W ETEEON 1 e/, 0D Eh 1.8 ~2.0; AR5 #4T
iR SR s 44 IR UL H 3 F miScript SYBR Green PCR Kit
(5[ Qiagen A W] FEATY 34, Fr A FE MMM 3 DR
HE, U6 EEAENS N, LKL R GFIEHE Ct
{8, 0134 miR-10a . miR-21 HHXF 3¢ 05 K S ] 2724 2%
K5, 5IWFII#E 1,

%1 RT-qPCR 21974

Tab.1 Primer sequences for RT-qPCR

N st/ 1k k7]

miR-10a  5:GGAGCTACCATTCCGG- 5:<CCTACCGCTCACGCAT-
TCCA-3" AACT-3"

miR-21 5:ATGGGCTGTCTGACAA- 5-TCAGTGCATCACAGAA-
GCTA-3" CTTTGTAA-3"

u6 5:GCTGGACTCTAGGGTG- 5-GAGCATACCAGGTGGT-
CAAG-3” AGTAG-3~

1.3.3 BEIWRERI . R i RE Al 16000 4 H
Bh A ARSI SRS I fit LT ( SCr) JJRR (UA) JRE A
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BETT, BETZE B DT () SR B 1 AR E ST, R
PP T 0053 M A AT 78 i), BET -4 72 1A,
1.4 SEilseorik R SPSS 25.0 BG4 B
W, IR RRILL v+ s FoR, A0 AR
PRSTAEAR ¢ 30 I HECPOR AR MR L (% ) F0,
Fe#ER H x* K56 ; —JT Logistic 122 [B1 )4 43 #1 ESRD
MBGEHT £ TS R R R 5 2 5203 TAERRAE
(ROC) Hh 2% 4> B7 IfL 1 miR-10a, miR-21 7K F T i)
ESRD L2 B J8 4 FilS ALRE. P <0.05 NZERA

GitrE X,
2 # B

2.1 2 4% miR-10a ,miR-21 FiLKFE LK SXt
MRZH HeAE , PSR 4R MLY% miR-10a .miR-21 FEiA /K TH i
(P<0.01),W#E2,

2.2 2 AFUIREHEPRKOE-LLEE 2 41 UA \BUN AR,
ZRIGIF X (P >0.05) 584 SCr KFa T
XTHAL  eGFR /KK F XTI, Z R A G E X
(P<0.01), %3,

®2 OHRAFIBTFLA M miR-10a miR-21 FKiKkAKF Ho#K
(x£s)
Tab.2 Comparison of serum miR-10a and miR-21 expression lev-

els between control group and study group

a4 G % miR-10a miR-21
Xif BE 2 60 1.05 £0.12 1.03 +0.08
i 150 1.28 +0.23 1.36 +0.30
¢t 18 7.349 8.391
P1E <0.001 <0.001

2.3 2 W41 ESRD I a5 At B I R WERE A G A=
RFRFRAK TR 5S4 WA R, JET- W 41 BUN
Hb .miR-10a ,miR-21 /KF-F+ &, eGFR /K FFEAL (P <
0.05 5 0.01) ;2 WA HAL TR 4K 22 5 g it =
X (P>0.05), W4,

2.4 Ifil¥ miR-10a . miR-21 i ESRD Ifil #& % #r
EWG MM 2% miR-10a . miR-21 Fiill ESRD Ifi
WBENT R S MR ROC fhZk, JfiF a4 T im
FL(AUC) , %55 TR . miR-10a . miR-21 Bph Kz — % Bk
AW ESRD I ¥ 3% At B F WS B AUC 4 9
0.872.0.826.0. 944 , —FHEA ML T4 A 500 100 3%
BE(Z/P =2.635/0. 030.3.294/0. 014), W& 5.
K1,

RT3 AR MRS DIREFEAR KR (2 25)

Tab.3 Comparison of renal function indicators between control group and study group

HoH 15185 BUN( mmol/L) SCr( pmol/L) UA( pmol/L) eGFR(ml » min™' -+ 1.73m?)
Xf IR AH 60 29.52 +3.82 480.52 £26.38 73.05 +8.22 12.31 +1.03

WFFEa 150 28.45 +3.56 571.28 £35.15 75.16 +8.90 7.22+1.20

i 1.927 18.059 1.585 28.867

PH 0. 055 <0.001 0.114 <0.001

R4 EAFWA FETALIR R GORE S AR A AR bR K L gL

Tab.4 Comparison of clinical data and related biochemical indicators between survival subgroup and death subgroup

oA HAFAH (n =78) T (n=72) /x* i P1E
B/ (/) 40/38 38/34 0.034 0.855
FEk(x x5, %) 46.99 +8.34 46.90 8. 17 0.067 0.947
BUN(x +s,mmol/L) 26.59 £4.15 30.46 +4.72 5.342 <0.001
SCr(x s, wmol/L) 568.15 +34.23 574.68 +41.60 1.053 0.294
UA(x +s,pmol/L) 74.09 +7.92 76.32 £8.26 1.688 0.094
eGFR(x s, ml/min~"' - 1.73m~?) 7.49 +1.32 6.92 £1.20 2.760 0.007
TC(x s, mmol/L) 4.48 +0.88 4.62 +0.95 0.937 0.350
TG(x s, mmol/L) 1.86 £0.38 1.98 £0.72 1.290 0.199
Hb(x +s,g/L) 86.10 =10.79 82.26 £9.32 2.324 0.022
CRP(x +s,g/L) 8.55+1.26 8.98 +1.44 1.950 0.053
145 ( x + s, moL/L) 2.35+0.42 2.32 +0.46 0.418 0.677
L% (x + 5, mmol/L) 1.95 +0.39 1.91 +£0.32 0.683 0.495
miR-10a(x +s) 1.16 £0. 14 1.42 £0.22 8.703 <0.001
miR-21 (& %5) 1.18 +0.16 1.56 +0.37 8.273 <0.001
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B 1 75 miR-10a,miR-21 % ESRD il i35 Hr 5 # 1 Bl
) ROC Hh4k
Fig.1 ROC curves of serum miR-10a and miR-21 for predicting

prognosis in ESRD patients undergoing hemodialysis

F£S5 IMLE miR-10a, miR-21 Hll ESRD I3 % B 5 4 His 1
M L&

Tab. 5  Predictive value comparison of serum miR-10a and
miR-21 for prognosis in ESRD patients undergoing he-
modialysis

U . . s ~ + o e Youden

A W AUC 95%Cl WURKE FF5HIE

miR-10a 1.33 0.872 0.808 ~0.921 0.778 0.910 0.688

miR-21 1.42 0.826 0.756 ~0.883 0.694 0.987 0.681

ZHEBE 0.944 0.894~0.975 0.833 0.962 0.795

2.5 ZIHZE Logistic [MIH43#HT ESRD L& T & 1Y
TR K2 DL ESRD L RGENT & W FUS J6T- R
PRAR B (TRAE . M1 s/ R <0”) L Bk g R P <
0.05 Wi H A A A8 & 47T Z [ &R Logistic [FIIH53Hr, 45
R : eGFR K | IfL 7% miR-10a 315K F 5 . miR-21
FIRIKE =428 ESRD ML GE T 3 B S8 TR fa
HZE(P<0.01), %6,

R 6 ESRD IMEENEHIET IMZINE Logistic [11J4 7347
Tab. 6  Multivariate Logistic regression analysis of mortality in
ESRD patients undergoing hemodialysis
WWEE  plE SEAH Wadfi P{i ORI{H 95% CI
BUN & 0.446 0.813 0.300 0.583 1.562 0.317 ~7.686
eGFR Ik 0.343 0.126 7.405 0.006 1.409 1.100 ~1.804
Hb % 0.313 0.362 0.749 0.387 1.368 0.673 ~2.781
miR-10a % 0.310 0.120 6.692 0.009 1.364 1.078 ~1.726
miR21 & 0.332 0.092 13.093 <0.001 1.395 1.164 ~1.671

3 it i
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H T I Rk 5 A ES Ik R DI G, ARAFSY
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FItE, B8 miR-21 2 FRIAATHE S ESRD M 15 Hrs:
WAL,

Xu 25 RFSE & B, K BUE Bl FRETE (1/R) #5145
J&i ,miR-10a Fik W E W0, 7 5 miR-10a $3h7 AT 2
FONE VR S0k BB A8 0, FEm an g Tk
1B AR T 45 R, 33 ik miR-10a fEIDHIEE
N iR 5 /08 BRL T FBXW7-ZEB2 Sl 80 3% , 300 7 il 5
FBXW7 . ZEB2 Ry Ik, T A2 14 ik 958 40 M 0 12, i3
PR A7 250k SR R4 /N PR AR R, A PR NG 20 &
L miR-10a 7E4" 5K B0 LA A8 Il 3 b 222 8 3R kR
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ESRD I 33 A7 i % W5, K AUC fEF 4% 5k il
W, $E 70 R 7T [ B A6 300 1L 7 miR-10a , miR-21 7K,
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