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Effects of isosorbide mononitrate tablets combined with CRRT on renal,
cardiac function and serum levels of ST2 and NT-proBNP in uremia patients
complicated with chronic heart failure
TIAN Ye',XU Hao® ,QI Chendong'®
1. Department of Clinical Medicine ;2. Department of Cardiovascular Medicine ,
Shanghai General Hospital/the First People's Hospital Affiliated to Shanghai
Jiao Tong University School of Medicine ,Shanghai 200080 ,China
Abstract: Objective To investigate the effect of isosorbide mononitrate tablets in conjunction with contin-
uous renal replacement therapy (CRRT) on renal and cardiac function in uremia patients complicated with
chronic heart failure (CHF). Methods A total of 120 in uremia patients complicated with CHF admitted to
this hospital from May 2020 and July 2022 were selected as the research subjects. According to the treatment
plan,they were divided into the observation group (62 cases) and the control group (58 cases). The control
group was treated with CRRT,while the observation group was treated with isosorbide mononitrate tablets on
the basis of the control group. The treatment course for both groups was 4 weeks. The clinical efficacy of the
two groups of patients after treatment, the changes in renal function, cardiac function before and after treat-
ment,as well as the levels of serum creatinine (Scr),and N-terminal pro-brain natriuretic peptide (NT-proB-
NP) were observed and compared. The adverse reactions during the treatment period was recorded.
Results The total clinical effective rate of the observation group was higher than that of the control group
(P<C0.05). The levels of blood urea nitrogen (BUN), left ventricular end-diastolic diameter (LVED) , heart
rate (HR) , mean arterial pressure (MAP),sST2,and NT-proBNP after treatment in both groups decreased
compared with those before treatment,and the observation group was lower than the control group,and the
differences were statistically significant (P <C0. 05). The hemoglobin (Hb) ,albumin (ALB),left ventricular e-
jection fraction (LVEF) ,and six-minute walk distance (6MWD) in both groups NT-proBNP increased and the

levels in the observation group were higher than those in the control group,and the differences were statisti-
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cally significant (P <C0. 05). The total incidence of adverse reactions in the observation group was slightly low-
er than that in the control group,but the difference was not statistically significant (P=>0. 05). Conclusion The ther-
apeutic regimen of isosorbide mononitrate tablets combined with CRRT can significantly improve the renal and

cardiac functions of patients with uremia complicated with CHF, reduce the levels of serum sST2 and NT-

proBNP,and it has few adverse reactions and good safety.

Key words:isosorbide mononitrate tablets;

heart failure; renal function; cardiac function

FREGERE 12 PR O 7 5 (CHE) S I BRI % W H. ™
IR R A e L E R B . R B E
TR ™ A2 8, SRR E Y M R R 51 &
S FYERAS M IR FEE A I CHF B, B35 0 E D)
A, SR RE R L A 2R HLIR T M R
& 55 97 1 2 B X B — iE IR G2 ff L X T R B E A O
CHF R Z 25052 By 7 SO A BR . T4k,
B AR 9T O 5320 W B R W 98 4R 5 . PR R 5 1l AL TR
B AT AR O W 67 AT, 2l 0L A ROIR YT R L
U SR NEEACIA YT (CRRT) I AE ¥ 4: IR 75 4F
SRE RN 2 40K oy T L B8 N IR bR, DU B 1R
L BRI TR O T AR IR R ALER S
CRRT B4 N H TR #AE A I CHF B3 il . 4
FF 5385 Al R S 1L AL IR A 5 CRRT BXA H TR YT IR
HIE A JE CHF 835, 391 ALY nT i o Mg I 5 2
P (sST2) AW 2E 8 AR AT 25 5 VA IR AR R
PAGY R S 11 AL G T IS CRRT X IR 854E & Jf CHF &
0 L A DA RO RS T RE B0 T RE Y 52
1 AREHE

1.1 —%BE EEL 2020 4E 5 A & 2022 4F 7 A A&

continuous renal replacement therapy;

uremia; chronic

Bedki2 1y 120 Il IR 89 5 JF CHF &8 3 4F R #F 58 )
%, R RSEBACHZ B SHEHE 8B H A5 Ry B
B R[20251098 5, T f & S 58 @ VG OF 4 8 A
B, WARME: (DA IR Wb fED 5 (2
F4y CHFE 2 WibRME' 5 (3) A 1k 5 2 4 4 20 20 0 I B
2 (NYHA) D IWFET 2% 1T ~ IV e br '™ 5 (4) A 4L
4 WK Z R . HEBR bR E . (D W 2Pk 1
Can Zobe 0 WUTBE | St i K i) S 38020tk O ) 32 08 R
(OB IE T E T T REAS 4 L B A A O P
JEAH s ()X HAE R 5 1L AL B L CRRT IR 97 H A AT o]
5 b RE B (O BRSO L k. IR PR R
I7 07 M AN ZE R 120 ] F 35 43 S WL 4 (62 451 FiXf
MR (58 i), WA T 34 B, & 28 f; 4F i
(65.0044.64) % ; 5 F2 (3. 4240, 53) 3 NYHA >
haesrgt. 9% 12 6], M 9% 26 ], IV 2% 24 1], X} I
A5 31 ], 2 27 5 AE Y (65. 29 £4. 99) & 5 i
(3.53+0. 68)4F; NYHA LU RE4r 2% . 1T 9% 10 fi]. Il
g 25 B IV 23 ], AL IEA R L 2 R LS
FEYX(P>0.05), 0% 1,

1 FHEBRFBER2 ()T xEs5]

a5 ’ o ) B ) NYHA LR
% ks T %% I 4% V&

WA 62 34(54.84) 28(45.16) 65.0044. 64 3.4240.53 12(19. 35) 26(41. 94) 24(38.71)

X HEAH 58 31(53.45) 27(46.55) 65.29+4.99 3.53+0. 68 10(17. 24) 25(43.10) 23(39. 66)

X/t 0.023 —0. 340 —1.017 0.089

P 0.879 0.735 0.311 0.956
1.2 ik A R L ik R UM VA M DL BE 25 W SR AR
1.2.1 Q97 e X BRAUT & SE W k-5 K GE T IR USSR T 58 5 4 1. R OB N Il 8 2 %, 3

Brigad =S A7 R 97 o (7 [ 2% AR L B CRRT X
WLERITTHEE M ECSAS, B IKE I IKE
B UEER O WISk R B A . KA IR ME R B AT
W/ B IR S NS TR BB AR R OK
WEEREHR . KA B M 50~150 mL/min. i Hr
/B A L] <<25 % . B8 3 3 B<<25 %, i K i
P E 5 MW E 4> oA 20%0 . PR HF iR BE R
37 °C. 5T M8 AL B W IR 3k o A2 X ug 45 10 5, 858
WFE LB LA R I 8L W%, E#mT

P R B 3 i bk T R R L £ AR R T R A
FETRAL o 3 I S A 2 S [T 4 8 i K S 0L 9, DL AG:
AR AR MBEDR . R AR BRER K AT Dk b =0 np 4
Wit 4 10 9 A P S0 Ik i 5 L O A B 4 30 bk s 4
TP IE S, 51 MRHE A, 5 Sh s iz 17, [A) 45
Sl R W A A AR AR L. YR as AT RS
Fe e ok s o B RS S0 0 AP 2R % 5 [ E I D
BRI OF R EBRE T A E ARG, S g
JBC S L I ) R SO U T AR



e 2750 - Bt i ESRE 2025 4F 11 A% 46 %% 22 1 Int ] Lab Med, November 2025, Vol. 46, No. 22

MELAFE CRRT Jr 2500 I, 350 5 FH 5060 1R 52
INBLER B (7 2R = A A el i) 24 B A A BR 2 ) 5 [ 24
F.H10940205, 4% 10 mg X 20 Ri) , % 25 Y) 45 25 )7
AN e L 5 Y6 8 A BE T O R BE S L) 2 me/h R
PR VEAT R MO T . AR AR T A2 AR L PTOE X 0R A
BRI e AT 10 mg/h,

1.2.2 RMJrd o 5AER YT Al G SRR B S IE H
kil 10 mL, B0 0B, 43 25 0l 3 S i 3 L kA . Al
H HA OLYMPUS 27 AU Z 31 A Ak 43 i ASCRS: ) iy
LB (Ser) (LR Z R (BUND L2 2 1 (Hb) L &
F (ALB) % A fb 35 45 /K F, & [K cobas e 801 fb2% &k
He b 43 M A & ELISA 35 & il & 1 7% sST2 F1 N
2R i B 44 K BT AR (NT-proBNP) K, 75 |7 F Acuson
S2000 #8740 gl B ASCRS I 22 0 25 T 3k K N 42 (LVED)
FIZE 0 28 56 143 2% CLVEF) , # 7~ Ifi JE AR I .0 %
(HR) F1-F- 2 g ik e (MAP)

1.3 JTRCHIE  IRIT S A S WA L P A AR A I R
SR LD S BE 0 ks 2 L B EiR 2 IEH N B
B D IBEST H 3 1 G A A 0 Py RE TG 03 5
o ARRE EIRARERN TR, BARCR= (R +A
O /BB K100% . AN W B EIRIT TG 6 4
BhAEATIE B (6MWD) KR B & A1 L

1.4 Gitefabs R SPSS26. 0 8834k 14 k47 %k
BT RO L n (V) Feon ] He B SR X AR
5508 Fisher F AR5 T TR L = +5 £om 4R

BOR ML AR ¢ KB sl Be X ¢ #e 3. Bh P <<0. 05
RERB G IR L,
2 % g
2.1 PHAGRITR R WERAGIKEA R ES T
R 2R A G 2F B L (X =4.689,P =0.030),
W2,

2  FHEGKRTFHERE(%)]

2 51 n TR Ak JEAL BA
MEEAL 62 32(51.61)  21(33.87)  9(14.52)  53(85.48)
XHERZL 58 24(41.38)  16(27.59)  18(31.03)  40(68.97)

2.2 WIHRITHIIE B OIRB L W ALIAR YT AT Scr.,
BUN.Hb,ALB K ¥ b Z R LHiT2= B X (P>
0.05) s VAITGE , P4 Scr.BUN /K F M8 TIAITRI T
K, Hb ALB /K P TIRIT AT L, 2 % ¥ A & it
2T L (P <C0.05), I H WM E 4 Scr. BUN KK T
XFRRZH Hb  ALB K T X B4 . 22 R 39 °H G it 2
BN (P<0.05), W3,

2.3 MWARITA A OBl AR T A
LVEF.LVED.HR.MAP /K [L # 22 R LG 1124 &
M A(P>0.05) A7 5 - 4l LVEF /KM% FiR77
HT - F+,LVED. HR. MAP /K V405 TIA 7T F .
Z S WH G E X (P<<0.05), 3 H W24 LVEF
K7 T X4, LVED, HR, MAP /K % F XF 1]
. EZFHAGIT¥2E X (P<0.05, WE4,

x3 WERTAIE BN (2 £5)
o Ser(pmol /L) BUN(mmol./L) Hb(mmol./L) ALB(mmol./L)
A IRITH WBITIE IRITHI RITE VRITHI BITIE VRIT R
WML 62 752.484-64.25 668, 48+58. 05 16.33+4.49  10.32-+2. 82" 75.68+6.18  92.64-8. 63" 24,3975, 43
XHHRL] 58 756.83+75.26 704, 37461, 21° 16.6444.23  12.3843.43" 76.554-8.28 85,3548, 44° 23.75+5.10
¢ —0. 342 —3.296 —0. 387 —3.595 —0. 650 4,672 0. 663
P 0.733 0. 001 0. 700 <£0. 001 0.517 <20. 001 0. 509

T 5 R4 YT I8 " P<C0. 05,

Fx4 HAEBITRIE DI B (2 £5)
i LVEF(%) LVED(mm) HRGR/ 5 MAP(mmHg)
A TRITH WBITIR IRITH RITIR VRITHI BIT IR VRIT T BT IR
WML 62 37.5344.26 50, 1046, 32° 55.5547.80 43,5444 15" 100.2746.50 80, 28+7. 59° 90.5147.31  82.51-6. 36"
XJHRZH 58 37.8145.29 45,0345, 28° 55.73+7.64  47.09-6. 38" 101.46£7.77 93,4848, 32" 92.20+8.11  86.57=8. 69"
¢ —0.308 4,777 —0.126 —3.582 —0.911 —9.087 —1.200 —2.903
P 0.758 <20. 001 0. 900 0. 001 0. 364 <£0. 001 0.233 0. 005

5 E AR YT AT g, “ P<<0. 05,

2.4 WLLBITHTG 6MWD. I E sST2.NT-proBNP
KB P ALIR YT BT 6MWD, Il i sST2. NT-
proBNP /K e 22 5 4 it 2= 8 L (P >>0. 05) ;7R
JPJE . P4l 6MWD 7K VA0 3 F 36 97 | b I+, i v

sST2 NT-proBNP /KA FiRIF T F R, 25384
it L (P<<0.05) , JF HULEE4H 6 MWD /K- 5 T
XTHRZH , M7 sST2.NT-proBNP /K VA% T %f B4, 2%
SWHGIFE L (P<<0.05), WES,



E R4 I E 5 20 2025 48 11 A % 46 %% 22 31 Int ] Lab Med, November 2025, Vol. 46, No, 22 e 2751 -

x5 BEBITRI/E 6MWD, & sST2 NT-proBNP 7K ELb & (z £ 5)

- 6MWD(m) sST2(ng/ml) NT-proBNP(pg/mL)
o ! EP— AR P —- IR - R
WL 20 62 224.22+23.52 324.32+31.62° 37.52+4.21 18.14+4. 31 932. 63+54. 45 452.26+32. 27
X} PR 2H 58 227.62+28.70 294.65+30. 76" 38.50+4. 20 27.65+5.01° 937.514+52.31 528.41+30.78"
t —0.711 5.205 —1.273 —11.170 —0.500 —13. 208
P 0.479 <0. 001 0. 206 <0. 001 0.618 <0.001
T 5 WRIF AT A, P<<0. 05,
2.5 WAAARRMNEEFRLE WEHAANR W PATER S 1L BLEE BB S CRRT 1897 )5, Ser 5 BUN

MR (8. 06% vs. 17. 24 %) FYAR T X 41, {H 24
SEXG I FE X =2.307,P=0.129) . IF HFr A A
R 52 Ny 349 SR e s L AT AR R RG9S AT i B
M, ULEE 6.

®6 FHRRENEZEBREE(%)]

215 n o SkiEkE EOWE  RME BEAE BkE
WELH 62 2(3.23) 1(1.61) 1(1.61) 1(1.61) 5(8.06)
XPHR4 58  3(5.17) 3(5.17) 2(3.45) 2(3.45) 10(17.24)
3 it

PREGEAE th A0 M 1 v B RK H A 5T A 35 6L
B AR B B A E = K | R 55 TG T L I R
KAGERS . MIREIEIF & CHF i, R F L &£
o I S KA B L B TR L T A AT Y TR R R
FU T IOF R PR X 26 i R RS . BARY R S 1L AL A
HE R TGS 259, o1 LAY gk a4 L 2% 0 DB s CRRT
R PR BEAE (8 F BUIA )T T B n LARRCE Y BRBE  k
BN RTY, A R 5 A CRRT 4
ST A LG . CRRT B4 25 9 0 F X o A8 & ' D e el
PER B B . e e vk gt . 3T ik A 5T B
PEIA TG sST2 NT-proBNP % £5 ¥ 2% 48 47 35 47 25
BT IR ARG SRS IR 5 1L B4 ER BBk & CRRT 76 R
BEAE A CHFE 82 v i F A 1 B H ) B ) fig A T
AEIE I

ARWFFE A, WAL IR BB R R T X R4 (P <<
0.05), $&/R LA R 5 LU AL TR - 5 CRRT BK45 1 H fig
AT Rk 3 IR T E A 9 CHE BB B 1, B % 41
T RO I R A% T TE 24 S b A B AE A I R B R
Mo o 36 1F . 0 b AR VY BE 5T R, R B IE A O
CHF A EEZ MRS ILAE 5 CRRT BKA R
I7 5 OB D RE O T BB AE A IS A el AR T O
FORMREG R Shh RSN RS S EE %, X—
KB 5 B AR YT BBV 42 B 8 RE I L PR A0 E
VST RESE VA OE . 59 4h AT 5% IRl B X 6 B3R 97
GAMEIAT T AR, i WA R R & B0
LU AN R &R RBFEAR T X IR, A A B
BB i HLRTH5 L R X IR Y 3 22 R AT 8 Y L X 5
AR IFHEAE I — B, M A AR SE R BoR

KPS 2R B SRR SR R S LU AL IR B A CRRT IR
7 AT D B T R AR 7 AR T D ERIE T R A B
ME B IIHE, Scr Ml BUN 2 iF44 'S o it & B 5 4r.
ERAIERE . BT B RE T BB /NER 38 T D fig
5 A, S 2o LR AR N B R 51 R — &R B
R S AL RO R aE L BTSN WS IA Ok B R
SR BB A CRRT 97 i g 42 0 L i 3 =2 35 43
Ao 36T 56 Bk T M OE AR AR P K LR R R TR
S SR EL AT BY T I AR T L R R BE AT Ik
T LLVE B 9% E A T, D8 4 By RO OV ZE A AIE, 1B
FEAR Ser 5 BUN /K, Hb J2 45 40 i 1N 38 i S04
PREE T, ALB J2 I 2% b it e 22 8 11 T, 6 4R i
WKRARB B e RN Y %8 SO R A B
YER . T 5 M R R 3 AN 2 . Hb A ALB 7K
FRIRE SRR, ARG R B/RIRITEHA Hb 5
ALB K- R3 ETF. AR T EE R .CRRT B8 1H
B A P9 AR T I 1 A8 2R L B 5 e AT 20 i AR RN g
B4 400 I o DT T 42 2 30 0 40 I % A B R0 4G i B
1% S LU AL IR Fr AT S0 T IUE OO B R R U £ L A
FFHF S REMR A L F 110 S 850 & A st
5t R i, 76 JR # 0E & 9F CHF /97 i 72
LVEF.LVED .HR .MAP % 5.0 Z T a8 % I M ¢ .
AW K, WA B H BT ) LVEF, LVED, HR,
MAP #A — % T2 B ol 3% . HOW R 2 RO i T X JR 4
XA RE S L R 5 1L A IR R ol 0 I 2R I T BE A
D WL SR S AR HLH A 56, 8 4t T i 5T
L HRAEER S L AR R R — AR AU PR ER SE 2, &
SR 2 9K bR B kR R B A . BR R TR S 1L A
Wik 7 T DA Gk gk e bR 2 ks 38 e JULARE i 6, e
O LR ot RS A0 JUL 40 B A5 380 O 5 2 AR R A
7 5 1R A LM 4 h AR Sk T BEN . T sST2
Ml NT-proBNP /K ViR RO EAEY IR ED,
sST2 B 2017 A .0 N #2545 /3 B .o
P4 CACCE/ AHA) > 77 5% v 45 38 48w A AT P Al 0 WL
FYACRE — DN EBE AR EY . A5 W4l
7% sST2 . NT-proBNP 7K-F#{Ik T %t f 41, 58 %
SECUE g R PGS R S 1L AL R A R A R O T BE
ML FFRPR 258 — 8. X — Z B REIH N T %97



e 2752 -«

Bt i ESRE 2025 4F 11 A% 46 %% 22 1 Int ] Lab Med, November 2025, Vol. 46, No. 22

BB RO O LA B A5 405 i 88 I 00 1) 9% o S N
M7 sST2 Fl NT-proBNP B, B4 H2 5 1l A4 fig
R A CRRT ] B[] 385 B 4% P4 9 5 A Joi , ik /0 75 i
i far e [ AE 2E00 WL A0 M A8 52 R0 2, S R 0
M 72 RS, I E sST2 7K F $2 T 2 B % 4
iE R TR 850, 175 2 o0 JUL A0 B 3 T 3 i O 5 40 A B
Bl . NT-proBNP J& 0 UL 40 L & Bl 3 43 W6 14 TG 3
PEZ KA B Hi 22 K 7 500 = U A6 SO LG BE R )
Tt 2 YIA G, 0 1 s it i T o0 B AR 9K R
J3 A, NT-proBNP /K 58 25 Fh & . .0 ) 5 0 i
=5, NT-proBNP 7K ¥ i g5 . Bb b, A0 58 iF B
RS AL 6 MWD KR R 34 BT 3Tt R B3k
BRYT TN BB AR A IR L R A O B A TR Y
T AE

ZE LT, R R S IL AR i 5 CRRT MHZE &1
IGIT T F T ek IR EEE & JF CHF i E B Uife
DINBEARZS, A R K H L 7 sST2 & NT-proBNP
P/ S E N R R e S Nl e W A E BN T
A I AN A FE A B A XN, oK IR B E A JF CHEF
BE AT R IR 5, 7T B A7 7E Hofth 5 I E S R A4 A
ES AN W S N A N NN NG/ 95 R b 1]
T B ) A g T 2 PR 2R L TR IR A M AR T R BT
XiF £ B I RE O D RE 2 .

2% Uk

[1] ZWAENEPOEL B, DE BACKER T, GLORIEUX G, et
al. Predictive value of protein-bound uremic toxins for
heart failure in patients with chronic kidney disease[]].
ESC Heart Fail,2024,11(1) :466-474,

[2] NGUYEN T D,SCHULZE P C. Cardiac metabolism in
heart failure and implications for uremic cardiomyopathy
[1]. Circ Res,2023,132(8) : 1034-1049.

(3] i, BRAZIE. T 2525 Ik e 28 B¢ 5 B A 1R 5 1L A4 i
J7 AR E L 0 W PRATF 5 [T . OB B2, 2023, 55(2) : 56+
60.

[4] SZLAGOR M,DYBIEC J,MEYNARSKA E,et al. Chro-
nic kidney disease as a comorbidity in heart failure[J]. Int
] Mol Sci,2023,24(3) :2988.

[5] AR 2 s i PR 2% 1 25, h [ 2 BUOBR R W5 B 36 45 7S
(2020 4F RO [T 1. A PR i % 7 2021, 13(4) :315-409.

(6] rhAepe 2 on. VB0 2 00 230 ) g 3B 2 21, v [ 2 0
SR EN TR PR EREEREE A,
8. P ELD S B2 W AR YT S8 R 2018 ). AR il
7 ,2018,46(10) : 760-789.

(7] SRAA, ¥ A5 0, i /b BT, 25 gl ik s e B8 R )-8 R
KER T 5 AL 20 JENG 23 O DI RE 43X R AR SC [T DL R
A A I 2 2% 3, 2017,25(9) :512-519.

[8] ZHOU H,QIU Y. Retrospective study on the value of in-
tensive care unit noise reduction management in elderly
patients with chronic renal failure in the uremic phase[ ] ].
Noise Health,2024,26(122) :376-382.

[9] ERDELYI L,TRASY D.CRRT is more than just contin-
uous renal replacement therapy [ J]. Pharmaceuticals,
2024,17(12) :1571.

[10] CHEN Y,FENG F,GUO H,et al. Study on the applica-
tion of a segmented sodium citrate solution anticoagula-
tion strategy in critically ill patients receiving CRRT: a
prospective, randomized controlled study [ J]. Trials,
2024,25(1) :542.

1] e B AR 7, B iR L 55 . PR R S LU 34 I8 U O W Bk 6 i
S A AT YA T IR B AE 18 R0 ) S T RO AN
(I v [ Bk B 2 35, 2024,47(8) : 717-721.

[12] XBifede, B o, 05 , 55, AT 3 AL R BCA SR v 1L AL BR R
JEXE AMI LI EE.CK-MB K PAI1 i3 mi L) 1. 43 ¥ &
Wi 51497 Ze i . 2022.,14(4) 1 701-704.

[13] OE Y,VALLON V. CRRT 2023 meeting: targeting ami-
no acid transport to improve acute kidney injury outcome
[J]. Nephron,2023,147(12) : 774-777.

(147 35 XA 9 VL 45 R 25 W BER AR 97 X0 W 2
fiE £ 87 2808 B T (Y s ma 43 B (T . o I IR E O 1 4
B4 ,2022,14(6) . 711-713.

[15] TRIPOSKIADIS F.XANTHOPOULOS A,PARISSIS J.,
et al. Pathogenesis of chronic heart failure: cardiovascular
aging, risk factors, comorbidities, and disease modifiers
[J]. Heart Fail Rev,2022,27(1) :337-344.

[16] JEIB A M BRI AT 3846 R B & 3% 22 1 B B2 ARIB )7
X e B RE 22 B A A 0T R T R R A R R T L . i
PRI 36 IR 2% 2% 3, 2022, 21(22) : 2395-2399.

C177 Jo 4 A, JRV W 00, 45, SR TR S LD 24 Wi S R RN R G
Fe Ml IR T AR MO ) IR T RO R LT . R RE A,
2023,44(9) :1060-1064.

[18] VIJAY K,NEUEN B L, LERMA E V. Heart failure in
patients with diabetes and chronic kidney disease: challen-
ges and opportunities[ ] ]. Cardiorenal Med,2022,12(1):
1-10.

[19] Hhit . 220 IE 8. SRS 2 57 1L B R IR & v e L ity 45 v 31
VR IT RO T B Y IR R TS L) ] AR ZS 9 5 I UK
2024,39(5):1205-1209.

[20] Bk, 22 0H, DRSPS 1L BRI 4 5 08 A
AT WG T7 A8 O 7 S 0 1 e R AIF 5T L) . AR Y 5 i
IR ,2022,37(1) :90-94.

[21] MAWHIN M A, BRIGHT R G, FOURRE ] D, et al.
Chronic kidney disease mediates cardiac dysfunction as-

sociated with increased resident cardiac macrophages[]].

BMC Nephrol,2022,23(1) :47.

(W B 1 :2025-02-22 &8 H 1. 2025-07-20)



