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Abstract:Objective To investigate the relationship between single nucleotide polymorphism (SNP) of
leukocyte differentiation antigen 40 (CD40) and susceptibility to heart failure in maintenance hemodialysis
(MHD) patients. Methods A total of 256 patients who received MHD treatment in the Fourth People's Hos-
pital of Zigong from January 2022 to January 2024 were selected as the research objects. Single base extension
polymerase chain reaction was used to detect the SNP of CD40 gene, including rs1883832, rs1126535,
rs13040307,1s752118 and rs3765459. According to whether the patients were complicated with heart failure,
they were divided into the occurrence group and the non-occurrence group. The genotype and allele distribu-
tion of different SNP sites of CD40 gene were compared between the two groups. Multivariate Logistic regres-
sion was used to analyze the risk factors of heart failure in MHD patients. Results Among 256 MHD pa-
tients, 98 patients were complicated with heart failure,which were classified as the occurrence group,and the
remaining 158 patients without heart failure were classified as the non-occurrence group. The incidence of
heart failure was 38.28% (98/256). There was no significant difference in gender,age, body mass index, pri-

mary disease,dialysis age,blood pressure,serum calcium,serum phosphorus,serum creatinine, urea nitrogen,
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and intact parathyroid hormone between the occurrence group and the non-occurrence group (P>>0. 05). The
levels of hemoglobin,albumin,and serum uric acid in the occurrence group were lower than those in the non-
occurrence group,and the RDW was higher than that in the non-occurrence group,and the differences were
statistically significant (P<Z0. 05). Hardy-Weinberg genetic balance test was used to compare the actual fre-
quency and theoretical frequency of CD40 gene rs1883832,rs1126535,rs13040307 ,rs752118 and rs3765459 loci
in the occurrence group and the non-occurrence group,and the differences were not statistically significant
(P>>0.05) ,indicating that the two groups of patients were in accordance with the law of genetic balance and
were representative of the population. There was no significant difference in the genotype and allele frequen-
cies of CD40 gene rs1126535,rs13040307,rs752118 ,and rs3765459 between the occurrence group and the non-
occurrence group (P>>0.05). The frequency of TT genotype and T allele of CD40 gene rs1883832 in the oc-
currence group were higher than those in the non-occurrence group,and the differences were statistically sig-
nificant (P<C0. 05). Multivariate Logistic regression analysis showed that TT genotype and T allele of CD40
gene 151883832 were influencing factors for heart failure in MHD patients (P <C0. 05). Conclusion CD40 gene
rs1883832 SNP may be associated with the susceptibility to heart failure in MHD patients. MHD patients with

TT genotype and T allele have an increased risk of heart failure.
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REEA 158 32.16-56.15 80. 24410, 81 145. 9821, 85 108. 5320, 42 37,034, 89 41,5845, 07
X*/t 1.671 —0.943 —0. 866 —3.518 —3.378 8. 425
P 0. 096 0. 346 0. 387 0. 001 0.001 <20. 001




I E¥ 505K 2025 4 2 H% 22 %% 3#  Lab Med Clin,February 2025, Vol. 22,No. 3 + 353
HER2 EHEBAEREHEAEREMER2(%)H x£5]
215 n 1fi1.4% (mmol / L) IfiL# (mmol /1) 1fil FR PR (permol /1) I JULEF (ool / 1) JRZ & (mmol/L) iPTH(pg/mL)
K4l 98 2.220. 14 1.684-0. 35 389. 56-105. 33 663. 58-201. 42 22.85+4. 33 85.98+13. 45
KKkAH 158 2.2540.16 1.78+0. 47 442, 58+114. 25 648. 751200. 36 21.8944. 65 83.56411. 72
1/ —1.528 —1.816 —2.427 0.574 1.648 1.517
P 0.128 0.07 0.017 0. 566 0.101 0.131
2.2 KRAEHGREHAA CDL0 KK SNP A7 St fEF  CD40 JEH rs1883832 fii i TT FEW BB R 5 T &1
i ¥ % Hardy-Weinberg 5t 1% S fif f 4 45 3R 0w, FHEFRETREEH . EFHEHERITFHEL(P<

KA LR R H R CDA0 N rs1883832 fif A,
rs1126535 i s, rs13040307 o7 f . rs752118 i .
rs3765459 fif 1 1Y S B AT A BRI AR L AL, 25 S 3
TG F R SL(P=>0. 05) , & B W 24 35 Y75 At f%
VA E L, B BRI SR .

2.3 KAEHSKREAY CDI0
PRI AR08 S R 40 A 1 D0 L

FE PR [R] SNP {37 55 1Yy
KA CD40 3 A

0.05), W3 3.4,
2.4 ZWHEK Logistic MIH# MHD & & 3 &0 &

BTG EZ % CD40 A rs1883832 for i Fk A #1/
Sefi RN AR GER M. CC=0,CT=1,TT=

2 MR . C=0,T=1), 4 %%#k»uﬁuﬁlﬁm
BEFLE=0,F k=010, ,F7LHE Logistic [0l 15
ML 45 R B R, CD40 ﬁtl rs1883832 i i TT #H

rs1126535 i i, rs13040307 o7 A% rs752118 fii £,  BUAI T SFf7 5L A2 MHD B # I &0 i m A &R
rs3765459 i g HE P BRI A A AL BE IR 5 R & (P<€0.05), W& S,
HILE, ZR BTG E L (P>0.05), KAEH
®3 EAHEAERELEACDIOEESNP L AEFESHERER(%)]
rs1883832 rs1126535
415 n
cC CT TT TT CT cC
k| 98 26(26.53) 34(34.69) 38(38.78) 75(76.53) 19(19.39) 4(4.08)
REAMH 158 60(37.97) 67(42.41) 31(19. 62) 128(81.01) 25(15. 82) 5(3.17)
x* 11. 504 0. 745
P 0.003 0. 689
rs13040307 rs752118 rs3765459
4151 n
cC CT TT C CT TT GG GA AA
KA 98 56(57.14)  35(35.7D) (7. 14) 59(60.20)  33(33.67) 6(6.12) 52(53.06)  39(39. 80) 7(7.14)
E il 158 95(60.13)  53(33.54)  10(6.33) 101(63.92)  50(31. 65) 7(4.43) 89(56.33)  58(36.71)  11(6.96)
x* 0.234 0.552 0.272
P 0. 889 0.759 0.873
x4  KREASKREEHACDIOEE SNP L AEMERSAB R (%)]
rs1883832 rs1126535 rs13040307 rs752118 rs3765459
4151 n
C T T C C T C T G A
KRG 98 86(43.88)  110(56.12) 169(86.22)  27(13.78) 147(75.00)  49(25.00) 151(77.04)  45(22.96) 143(72.96)  53(27. 04)
KB 158 187(59.18)  129(40.82)  281(88.92)  35(11.08) 243(76.90)  73(23.10) 252(79.75)  64(20.25) 236(74.68)  80(25.32)
X 11.377 0.828 0.240 0.529 0.187
P 0.001 0. 363 0. 624 0. 467 0. 665
x5 £ E % Logistic |34 # MHD 2EHEZ O FWEMES
R 8 SE WaldX* P OR OR 5 95%CI
CD40 %K rs1883832 i 5 Fk [H A
CT HF A (L) CCHFEA A S D 0. 409 0.225 3. 304 0.152 1. 505 0.968~2. 340




+ 354 - HIEF SR 2025 F 2 A% 22 %% 3 M

Lab Med Clin,February 2025, Vol. 22, No. 3

RS % E & Logistic B34 # MHD & HEZORHNFMEE
FE R Y 8 SE WaldX* P OR OR 5 95%CI
TT HHF (L) CC HHW R NS ) 0.886 0.324 7.478 0.019 2.425 1.285~4.577
CD40 %] rs1883832 fif /4 % fir 3 [A
T SERLHE A (RL C S 7 SE K S 2 1) 0.925 0.336 7.579 0.018 2.522 1.305~4, 872
g —1.056 0.301 12. 308 <0. 001 — —
T — RN THE
34 i rs1883832 i & T 45 v 3k N 5 W PR 7 ' 9 b 3 AH

MHD JAY7 0] 4 R HE 28 2 A 31 B 9 1835 0 1 it
J'& AR HE AT I 3% AT AT B0 1 AE T R E L T
WAl fRf MHD 3 58 T KUBS 34 m 40. 00 % LA |, i
JEt 2% . AW K AN B 5 i 3E . MHD R O 5 IF &
RN 40.91% . ABFFE P MHD B #H D2 LK R
38.28 %, KW MHD B # 5 3f K 0 %, 75 BUN F B
I, 26 S A 0T A MHD 3% 91 & O 2 KU 19 45
i RS TR XU, FR 3 AR R DR T TR A b

CD40 FZE3RIA T e 40 M L 05 20 A L i 48 P B2
200 L 0 160 O i LA B 45 22 4 i o, 2 5 R AL
oyt s HELA 2 52 A M AR B W55 7R S 81 B 5 3h ik o4
FEREALBEYE B R A E X R, 2 5 2 KR &
TIF 4500 ML A5 PR I A 5 & S . A F S AR L CDAo
e N2 Bl bk ok B B L0 BE e b R A £, BLRE i BE
Hepam et . XU &R R L CDA0 1T S 40
PP RS B R 25k A R E RN . ARk, X
B PR A B35 6 95 95 o e 1) R ) L B T IR IR B B
B0 BN PR 236 TS PP b, AT 48 S I R B A2 AR
5t 5B DR TR 485 A A7 00 0 O o K A AU DT 3 AT
AMEAEIF 5B . SNP & 5 SR 5 Bk
AN TR) 5% 245 W SR I PR A T 25 S i T B R R A Y
H3H . CD40 JE P Hh A7 AE SNP, H. 5.0 L5590 5 bk
FEE S

AW 5T 45 R 8o, & A4 CD40 JE A rs1883832
P TT LB RS T &0 LR BRI & TR &
A, EZR WA S E X (P<<0.05), H CD40 %A
rs1883832 fif i, TT JEHAYAN T 454 3 [H /&2 MHD f&
FHIROERNERPEE(P<<0.05), £ CD40 FH
SNP 5 MHD &0 3 5 AL ARG, H. rs1883832 fif
AUTT BRI T S50 R B E IR RO PR A
FEEAEH . CD10 5& B AT AR {42 5E 7 R ik £, i
K RAE SN 5 %O L AR I 3 R 1 45 47 S B0 LR
A IV 5 RO JUE D) RE L 3G O 5 A AR XU 5 D A
CD40 B K 2 5 A T8 1, AT A2 5 4R 20 ik P9 % ok o A4
B0 WU It dk S, 3E T 0 LR A9 L SR BE S B IR
O WE T RE, i R O . A BF 5T iR E, CD10 JE
rs1883832 fir i T A5 o Jk PR #5452 sl i 24 i A< v 22
WU B4 ™Y . GHAREEB 265 #F 5% 45 i1, CD40 4

S, TE MUY OBE gy & W, b [® AN BE CD40 3 M
rs1883832 i £ SNP 5 2 M 5l bk 25 & 1F 19 B B 1 4
X, i, CD40 3N rs1883832 A fig 1l 1 4/ F & 4iE
SR AR I T BT 2 T MHD f8 % 3 % 0 2 KK
I R X A TT LR R T % 5L A AY 52 3 1T LA

AW EE R BoR, & A4l Hb 3% & (. iR B K
FHME TR LAY . RDW K FREAN . ZFHHS
A E L (P <C0.05), ##78 Hb V&84 1. Il KR .
RDW #fig 5 MHD 83 I kO & E—EN KRR,
A3 AT R T RE S Hb KPR, WAL A 21 41 it 45 S fig
F10855, H 5 — S LA S A Wb, 380 — Ak
P01 € I AN IE ) S 115 = i 1 TNz 1 7 S T 1) 1 ST
JIE 7 fir . AW 5E 4GE . Hb 7K 78 2 MHD 3% 9
ROFER G HEY AR 5 —5. RDW ik
AR /N, S0 R ER L, O] FHE R
LS I B AR R R LT A0 B A R A R 5 B A
MR I, 5 45 S BE S R GE . RDW 4 MHD
BT K0 B B SO (B . R I R 3R 9T R
7 I Hb . RDW /K, LR PP A MHD &8 3%
IR0 3 1 A, B R, R AT R AR O 3 R AR K
B, M TS

Zi I FF iR, CD40 3£ [H SNP rs1883832 fif /i 5
MHD (3505 5 AR A O, o 42 TT £ AL A
T 25457 KL AT 59 MHD B &0 5 31 & AU

2% ik

[1] MURAKAMI M, FUJII N,KANDA E,et al. Association
of four types of vascular access including arterial superfi-
cialization with mortality in maintenance hemodialysis pa-
tients:a nationwide cohort study in Japan[]J]. Am ] Neph-
rol,2023,54(3/4) :83-94.

[2] KIM BJ,KIM S J,IM S I,et al. Increased right ventricu-
lar pressure as a predictor of acute decompensated heart
failure in end-stage renal disease patients on maintenance
hemodialysis[]J]. Int ] Heart Fail,2022,4(3):154-162.

[3] BARBOSA P,ABO E M N,HESKETH J,et al. The role
of rs713041 glutathione peroxidase 4 (GPX4)single nucle-

otide polymorphism on disease susceptibility in humans:a



I E G 0K 2025 42 2 A% 22 %% 3 M

Lab Med Clin,February 2025, Vol. 22,No. 3 ¢+ 355 -

systematic review and Meta-analysis[J]. Int ] Mol Sci,
2022,23(24) :15762.

(4] gk e, W & B, T BB, 4. CD40-rs1883832, CDA40-
rsd810485 JH Z AL 5 £ AT T B 1L i 1% 55 1 vk R s
M3 R ], 92 B2 2% 75,2020, 36 (24) : 3363-3368.

(5] BASR . MAEHE, TR BT, 45, CD40 M RS1535045 £ &M 5
568 Lo g B FE T SO FE 19 ST L. I PR O 1l 8 9 2% =5
2020,36(4) :347-351.

(6] MyHTmiiE. CDA0 JE A 22 25 1 5 0 O g 50 4 0 o0 g 6 3
MR P E ¥ ,2023,45(10) : 1153-1156.

(7] wpAR e 20 M 8 o 23 23 0 0 5 o 2 4L o T I 0 B
20l J R T Gy 2, AR I T A AR AR R R 2
hELG ) R 2 W AR YT R R 2018 [T ARG 1L N 2R
#,2018,46(10) : 760-789.

(8] R VK, IRANEE XV 0E 45 vy N 2R o i 4 IR AT K 36 5
O JULTEE B0 A4 R 1L W T A O T s B LT, R
TR 5 2% 35, 2023,33(14) :1749-1753.

[9] BOSMANS L A,BOSCH L,KUSTERS P J H,et al. The
CD40-CD40L dyad as immunotherapeutic target in cardio-
vascular disease[ ]J]. ] Cardiovasc Transl Res, 2021, 14
(1):13-22.

[10] GISSLER M C, SCHERRER P, ANTO-MICHEL N, et al.
Deficiency of endothelial CD40 induces a stable plaque pheno-
type and limits inflammatory cell recruitment to atheroscle-
rotic lesions in mice[J]. Thromb Haemost,2021,121(11):
1530-1540.

(110 U389 b5 08 A7 5 Je . 55 B F CD40/NF-«B 3 #% 1} 57
PAAEE miR-145 00 /) Bl 3l Jok o83 A0 B e 760 2K 4 i 4 A F o

(I ZROP B2 R4 . 2022, 41(2) : 68-74.

[12] ZHAO W X, MENG H M. Effects of genetic polymor-
phism of drug-metabolizing enzymes on the plasma con-
centrations of antiepileptic drugs in Chinese population
[J7. Bioengineered,2022,13(3) ; 7709-7745.

[13] SULTAN C S, WEITNAUER M, TURINSKY M, et al.
Functional association of a CD40 gene single-nucleotide
polymorphism with the pathogenesis of coronary heart
disease[ J . Cardiovasc Res,2020,116(6):1214-1225.

(147 it 0, o8 A48, 52 Bk AR, 46 11 4il i 43 fL 0 -0 25 A
SNP B H 1LV 7K - 55 e i A4 filg 25 o g AR G HELT . AR 3
B P 2% 2% 75 . 2016, 50(3) : 239-243.

[15] GHAREEB D,FAWZY M,MAATY A I Association of
CD40 rs1883832 polymorphism with susceptibility of dia-
betic nephropathy and neuropathy in Egyptian population
[J]. Egypt J Immunol,2020,27(1) :87-96.

(167 JEW]. v A B f CD40 SEH £ A&V 11883832 5 2tk it
AR Bk &5 G AR AR OGP i B 5T LT 0. SO0 36 2 2 =5, 2015
(4):10.

[17] YU X X,ZHANG D,CHEN J.et al. Heart failure with pre-
served ejection fraction in haemodialysis patients: prevalence,
diagnosis, risk factors, prognosis[ J]. ESC Heart Fail, 2023,
10(5) :2816-2825.

(187 Jr . SR AAT , PNA R, 5. A0 J] ML 21 240 M 43 A 52 %
RNA-133a 15 #E R ML 35 AT (83 0 1 sl i G R [T 1.
o ol v v Ak . 2022, 21(12) £ 883-887.

s H 18 :2024-06-25 &1l {19 :2024-11-05)

(5 349 TO
752-754.

(147 BR{d ALSE IR 4% 55 B B0 D S B IR ) 28 - o i A A 40 1
MU 98 BE S [T, ) V8 00§ K = 2 4l CH AR 0
2023,41(4) :25-32.

C15] ST , T A0 AC, 4% BH. B B b 6 5 1 98 B 0T s ) i A
%K B, Wnt/LRP-5/B-catenin il }% 22 35 0 #F 52 [, o [
HRBF I 4 ,2023,29(6) :807-811.

[16] oy, i, S50k, 45, Mg MRS RFEAERKHE FEAEN
3T N B F5 R (25 BRI A R D 7E B AL KA
EAAT LI ], BARAE W s 2 30k J2 . 2023, 23(5) 1 914-917.

C17] sk0b, e 5k, 55, M3 APNLP [ NP /K- 5 & 45 4%
PRI B BTG A TR IR R A BT R R R @ A R R 1],
T 9 2 5, 2023, 44 (3) : 433-436.

(187 Aok, B, 23 . 1LV -1 6k 8 12 g /K V- 15 2 4F 8 I3 i
PASE B E B A A O LT]. S 0 B B ik, 2023, 29
(3):219-223.

(197 BREEIMMEAS  BRE. %. miRNAs 3815 09 90 78 48 PEHLHI 72
A RERL 0 BB BB A E M8 R T R R LRI, e
B2 ,2023,39(19) : 2483-2488.

(207 el . 2= MO AL, KB 45, 5. TNF-o A S48 2 )5 B R 5 A I
RIm AL G W ok R [T, v B T A 4% AR, 2021, 27
(3):454-458,

[21] RO, FLAMR . TIEE, 5. IR 3R N - o PR3 B 2 5 AR
SEVERIPL I BE 5T LT 0. o B BT #e 2% iR, 2023, 29 (3D -
426-430.

[22] T J1°F . B 80 Il L 25 bR SR B8 IR F-o 7F 2 HURE TR
B BT P E AR 0 R LT rh A g BT B P B A R e e
#,2022,15(5) :565-572,

(23] sk437 fih, EOHH 45, B F7E SR A 88 BRI
B T A AE R LT, v BB B P 44 3R, 2023, 29
(12):1797-1804.

[24] ZEmbik, K, T 2o, 55 3 25 78 T 1 S 04 0l 2 9 45 B I
B A i A G A5 5 T B R I S B R i AR A LT, R
[E 41 1 T RERIFY . 2022, 26(11) : 1772-1779.

[25] BX S0 BRUL TR, 25 55, 28 3 78 H W i o8 1R 4 il 4 A %
D £ 4 mRNA RARCH AR EMEmLT] hEhEz
2 T1),2023,41(3) :126-131.

[26] Brithfe A 248, 3 PRk, 55 125 g8 o J s M AR e oK R i
M PIBK/AKT {55 8 B AR 5 8 1 70 iy sgmi[T].
Fh PG B2 45 0 I A 2% 8, 2021,19(12) : 2010-2015.

[27] % B R, 8 2T, I8 S X MRL/ Ipr IR H
B 58 /0N BRUFF JRRE 2 A e 3 4 T S TL kI LT . 22 8 B kR
2 47,2023,58(10) :1689-1694.

IS H £ 2024-06-16 1l H #1:2024-11-08)



