55 35 % 4 14 3] FEMRKEFEZRE Vol. 35 No.14
202547 H China Journal of Modern Medicine Jul. 2025

DOLI: 10.3969/j.issn.1005-8982.2025.14.012

XEHRE : 1005-8982 (2025) 14-0067-06
R -2

Mm% proBNP. RDW-CV X 5% i 43 £ 4% BB Es /7
FTigEELXEFTELOEARNREEITNMNE

X, LER, i
(R PEHARERELZPEER H—F&, T &4 610199)

HE : HE  #5000F N B A4 AT (proBNP) (L0 40 J- 7 50 2 K 2 S (RDW—CV) s afn 534
B A (HFpEF)s /) 3B (VAT Mo %) B4 A 3500 e R EFAH(MACEs) (TMIAME, ik #I20234F
1 A—2023 412 A BT E 25 K F W B AR T E E RIS 1064 HFpEF & % & AT £, itk B4 H %
J& 124 A 1 MACEs # & 4 1 5L , #4#% MACEs & & 15 7L % MACEs 21 . 3f MACEs £, b3 # 4869 proBNP,
RDW-CV kA £ 7, 54 HFpEF & % %4 4 & MACEs 49 %70 B 2 57, 345 RDW—CV . .proBNP & HFpEF & 3%
%% £ MACEs 9 TAMIMA, 455 1064 HFpEF & 3 %% ¥ 3245 &4 % % MACEs, & 16 30.19%, MACEs 4L
RDW—CV.proBNP /K- 3 & F4F MACEs 4L (P <0.05) , 4z a0 Ji b 54K T 3 MACEs 28(P <0.05) . % W& &5
Logistic ©] )3 447 45 R .77 : 4 4w L vk 54K [ OR=0.242(95% CI: 0.097,0.606) ] . RDW—-CV K-F 3 [ OR=3.955
(95% CI:1.595,10.006) | .proBNP KF B[ OR=4.354(95% CI:1.738,10.905) 1 HFpEF & 3% % 4 % £ MACEs #9
JETe B & (P <0.05), 2k TAEMFAE M &4 R 54713 , RDW—CV. proBNP & 34T HFpEE-& % &% 4 4
MACEs #9808H 4 77.19%(95% CI1:0.683,0.845) .83.5%(95% CI1:0.729,0.921) 91.4%(95% CI:0.813,0.996) , 4F -1+ A
79.5% (95% CI: 0.701, 0.889) . 65.3%(95% CI: 0.574, 0.712) . 61.4% (95% CI:0.561,0.709) , £5i1& RDW-CV,
proBNP M| HFpEF & 3% % 3 % £ MACEs 89 20 AE B 4F

KR - S HRB; A EH SR TR0 R R EA N B AT an B4 A R R R A 5

hESZES . R541.6 kARG . A

Predictive value of serum proBNP and RDW-CYV for MACEs in
patients with heart failure with preserved ejection fraction*

Liu Jing, You Lu-yao, Yang Ling
(Longquan Traditional Chinese Medicine Hospital Affiliated to Chengdu University of Traditional Chinese
Medicine, Chengdu, Sichuan, 610199, China)

Abstract: Objective To explore the predictive value of serum N-terminal pro-B-type natriuretic peptide
(proBNP) and red blood cell distribution width-coefficient of variation (RDW-CV) for the occurrence of major
adverse cardiovascular events (MACEs) in patients with heart failure with preserved ejection fraction (HFpEF).
Methods A total of 106 HFpEF patients admitted to the Longquan Traditional Chinese Medicine Hospital Affiliated
to Chengdu University of Traditional Chinese Medicine from January to December 2023 were selected as the study
subjects. The occurrence of MACEs within 12 months after discharge was recorded, and patients were divided into
the MACE group and the non-MACE group according to the occurrence of MACEs. The differences in proBNP and
RDW-CV levels between the two groups were compared, and the factors influencing the occurrence of MACEs in

HFpEF patients were analyzed. The predictive value of RDW-CV and proBNP for the occurrence of MACEs in
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HFpEF patients was assessed. Results Among the 106 HFpEF patients, 32 patients experienced MACEs,
accounting for 30.19%. The RDW-CV and proBNP levels in the MACE group were higher than those in the non-
MACE group (P < 0.05), and the hematocrit in the MACE group was lower than that in the non-MACE group (P <
0.05). The multivariable stepwise Logistic regression analysis revealed that low hematocrit [OAR =0.242 (95% CIL:
0.097, 0.606) ], high RDW-CV [OAR = 3.955 (95% CI: 1.595, 10.006) ], and high proBNP levels [OAR =4.354 (95%
CI: 1.738, 10.905) ] were identified as risk factors for the occurrence of MACEs in HFpEF patients (P < 0.05). ROC
curve analysis showed that the sensitivities of RDW-CV, proBNP and their combination in predicting the occurrence
of MACEs in HFpEF patients were 77.1% (95% CI: 0.683, 0.845), 83.5% (95% CI: 0.729, 0.921), and 91.4% (95%
CI: 0.813, 0.996), with the specificities being 79.5% (95% CI: 0.701, 0.889), 65.3% (95% CI: 0.574, 0.712), and
61.4% (95% CI: 0.561, 0.709), respectively. Conclusion RDW-CV and proBNP are effective predictors for the

occurrence of MACEs in HFpEF patients.

Keywords: heart failure; left ventricular ejection fraction; major cardiovascular adverse events; N-terminal

pro-B-type natriuretic peptide; red blood cell distribution width-coefficient of variation
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A3 B A (€ [E Beckman Coulter 23 7)) 460 1 (4 25 1
WA MR R IR B MAHZ R JUUEF | i R AR L AH [
B I % R AR AL 25 I B L gk o g, SR
Immulite 2000 % Ak, 2% % 5 G 958 73 7 A (7 [ Siemens
25 &) K proBNP , 5K FH Vivid £95 % 7.0 3 8] (38

- 68 -



14 ] X, &

S ML proBNP . RDW—CV X 56 43 Ffi 7 B0

[%] GE Healthcare
1.4 SAEFE

R MBS 120 H A MACEs #9 & A 150
MACEs £ 5 WP O 2R L 2Vt O U FE | 2tk O
EE GO MR MACEs & 415 053 K
MACEs 41 . 9F MACEs 41 . Fifi 5 H 391 4 2 2024 4
2H1H,
1.5 ZitFEHE

A 4 MR A SPSS 26.0 G i . iR
DABIEL + bl 22 (x £ 5) F0R , LU ¢ K 36 5 1405
BRI I B (%) 2o, B A 56 5 52 i PR 3R
A9 40 M1 oKk i 22 TR 38 4 Logistic [ A REAY . 22 4] 57
iR A TAEHRE (receiver operating characteristic, ROC)
Mk, P<0.0502:57HA 50158 X

s ED RN LVEF A0 % N AR .

SEU B R O AR RS A (1
2 R
2.1 MACEs%4155R

106 5] HFpEF .0 32 [ 35 o 32 fl 8 3% & 4
MACEs, 7 1. 30.19% , £ MACEs 4 74 151] , 15 69.81% .
2.2 MACEs#H53EMACEs HEZ& AR LLE

MACEs 2l 5 -|F MACEs 217 3 #4 A% . 4 % 56 0
g SR R LR R R R U R R IR LR R
M E A ML E A B IL R GFR LA | I A
LVEF /KR D NS LA, & x2 1 1 K, 22 571
TGI8 L (P >0.05) . MACEs 4153k MACEs 41
RDW-CV . proBNP 7K - FI £ 411 g b 25 L3, &8 1 46
¥, 22 A Gt X (P <0.05) ; MACEs 41 RDW-
CV . proBNP 7K F- 34 55 T MACEs 41 , £1 40 Jfd LE 251K
TIEMACEs4H., W1,

%1 MACEs#59EMACEs AMIE 2 ERItb i
13 . Bl @%@/(5 . LR ODHERE Llﬂéﬁifﬂ(mmHg, ﬁif@(mmHg, %@«u\_@(m muél%rél/ Eﬂﬁ% 1/
14 X+5) #1(%) 151 (%) X+5) X+s) min,x+s) (g/L,x+s) (g, x+s)

MACEs4] 32 19/13 67.09+ 1041 27(84.38) 14(43.75) 14027+6.63 7032509  76.95+801 35.04+4.61 115371691
JEMACEsZ 74 40/34 68.32+10.57 65(87.84) 30(40.54) 138.15+6.07  71.04=6.12  73.45+9.17 35.12+5.03 120.51+20.73
X/l 0.256 0.552 0.234 0.095 1.605 0.584 1.871 0.077 1.235
Py 0.612 0.582 0.629 0.758 0.111 0.561 0.064 0.939 0.220
13 éj:éﬂiﬂ@ HeA/ RDW_—CV/ meN_P/(pg/ A‘:‘,&Eﬂél_%/ GFR/[ij(_min- mfw/_( mmol/ m%ql/_(mmol/ LVEF/ E[:fé:ﬂiﬁé/

(%, xxs) (%, x+s) mL, x+s) (umol/L,x+s) 1.73m%),x+s] L,x=s) L,x+s) (%) (mm, x + s)
MACEsZH ~ 32514.09 17.91+3.06 98651 +26341 1136+4.09 8673409 138.02+3.61 4.06+0.53 58.62+4.70 47.13 +4.80
JEMACEsZH 35.87+3.65 1425+294 79243+201.15 1195+3.12 8504445 139.64+405 401049 57.05+4.13 46.01 +4.43
X/l 4.194 5.812 4.141 0.811 1.380 1.951 0.471 1.723 1.165
Pl 0.001 0.000 0.001 0.419 0.069 0.054 0.639 0.088 0.247

2.3 HFpEF LT EEHE L% MACEs & NE &
DL HFpEF 032 5 25 K A MACEs (15=0, /&=1)
Ry RIS S ZT A LG 28K (SEIE ) \RDW-CV 7K -
(SN ) 1 proBNP 7K V- (SR ) oy 242 &, 4T 2
K 2 & 4 Logistic 113508 (5] AJK#EH 0.05, HEBR
KR 0.10) , 45 5 7% « 20 40 He 25 15[ O R=0.242
(95% CI:0.097, 0.606)]. RDW-CV 7k F [ O R=

#x2 HFpEFLFEHEEX4EMACEs IS EERR

3.955(95% CI: 1.595, 10.006)] . proBNP 7K - % [ O R=
4.354(95% C1:1.738,10.905) ¥ & HFpEF /0> 3 H
K MACEs fa a2 (P <0.05), WL 2,
2.4 RDW-CV.proBNP X HFpEF b B E &k &
MACEs Bl {18

ROC {4k 45 #45 H , RDW-CV . proBNP Jz H I 4
T HFpEF 20> 4 52 3% & 4 MACEs B9 8L 77.1%

&4 Logistic B3 #7541

. 95% CI
Pz b S, Wald x*{8 P& ORfH
TR R
EAR) Ofs e -1.419 0.631 5.057 0.001 0.242 0.097 0.606
RDW-CV 1.385 0.592 5.473 0.001 3.995 1.595 10.006
proBNP 1.471 0.629 5.469 0.001 4354 1.738 10.905

« 69 -



FpIE AR ek

4135 %

(95% C1:0.683,0.845) .83.5%(95% CI1:0.729,0.921) .
91.4% (95% CI: 0.813, 0.996) , 4 5 ¥ & 79.5%

(95% CI: 0.701, 0.889) . 65.3% (95% CI: 0.574,
0.712) .61.4%(95% C1:0.561,0.709) . WLFE 3 F1& 1.

%3 RDW-CV.proBNP il HFpEF (>3 82 % % MACEs HIZIBE A #7

» 95% CI 95% CI 95% CI
ECLD T HhZE T A A% A/ %
TR LBR bR LBR
RDW-CV 16.08% 0.784 0.706  0.871 774 0.683 0.845 79.5 0.701 0.889
proBNP 889.43 pg/mL 0.819 0749 0876 83.5 0.729 0.921 65.3 0.574 0712
A 0.859 0.803 0.925 91.4 0.813 0.996 61.4 0.561 0.709

0.0 0.2 0.4 0.6 0.8 1.0
1 S
1 RDW-CV.proBNP il HFpEF i 52 2 & & £
MACEs #J ROC g2k
3 itig

HFpEF (0 % 19 & i AL &2 2% , 95 St % - i 45
A ELAE T BI04 ) BE R A L R E S GE 2 A T
T, SR, T HEpEF JO % B9 9 BLAL I i oK 58 4
B BH i 2z ke = BB A SRR TT R I, o AR R
KA MACEs , 0 Fil Ji g 221" L, HFpEF (0 3
(4 AR A8 AN S 42 S AR O 2 o O I T A
Wy IV 2 b TR v IRURS: AR L 0300 il 4 14
() & A A B TR 3T A B A9 MACEs B 14 5%
I ES =

proBNP J2& .0 JJL 20 M 2 H O UL 20 H & BRI 43
() — A TR 2 7, & BNP AT 2. BNP &2 i 0>
L2 ML FR g g A RRURE B A I Y e A v
JEE S ML 7 38 A 2 e I OIR 2SR N A T
G3 WA — PR, 50 U P s BE AR OGRS
LW, proBNP # A I A B1 I 9% it o4 N i B 7 figg
B K AT 44 (proBNP1-76) 1 C i BNP (BNP1-32) , H:

T C ity BNP BB 11 5 5K i 45 HES BRI i R 55 7 =X
U 0 I B FH 5 T proBINP ) U5 T 3, BB A% I e
JUF 4 97 PR 25041 RDW—CV 2 i 12 21 40 Jf Ak R
JoT P B — A S EE e b, S W21 At A A FR A3 A
(075 S 2 BT IR R B, BRI B I R
#“ RDW-CV 2 %5 # M I , 50 LBk i 63 45 A
SIS0 S0 FIE T A R I AR AR R SR
49 BLR A, T S B0 LR 1 B 47 K0 LSt . 4
SE RS A B 5E 45 R s, MACEs 41 RDW-CV |
proBNP 4 &5 T 4E MACEs 4H , £ [H % 3% 4 Logistic [A]
A3 B 45 H W9 & HFpEF 5 % & 4= MACEs F4 5
% , #2785 RDW-CV . proBNP Y 5 # 3 ik 5 HFpEF
DB KA MACEs £ 6. A W55 Hr, RDW-CV
PAR A AR i IR 2 N AR T R ik S IR % N D R
SV RE AN A N i 1) e Y 2 L U AR
KB BFSE K PR, 7E HFpEF O 28 B 3.0 JIE 1L 1 R
BRI AE ) 8 B A T BB A O SRR B N R 4Rk
IO AR A, (2 2 40 6 A Bl i B S AR 1
PG, $ 7R 0] BB SR 0 Uk A R AR I A5 S A 1 SRR
fi 52 & A MACEs /9 XU =2, 1] I RDW-CV
T v T RE RO 3 AR I 0 Y U PO L )
O A ) B A A5 0 o JUL R i 8 4 2 A 45 g 3
RA o proBNP Fh i K2 e 70 BIE (Y R 77 G faf AN K
(R BEP2 . A HFpEF 0 3 % 7, proBNP Ft 55 1]
3 A 0 IR A AR RN O WL K B N 3R
(18 144 558 A 485 715 Y A 110 00 o A0S B AR g R
B, R4 HFpEF 03 % LVEF IE% B T 4A 0%
(1) T 5 DIy BE B A5, o0 JIE X 671 47 149 52 1o WL ) 2 A A
FhiE , B proBNP F & , 2 B0 E 2 BE V8 7E AN B
SEPERY, BEAk , iF 5T 26 B proBNP T 5 5 0 i 78 2
JE B T 0 JIE 2 20 B 98 K i A T e Y R A A

< 70 -



% 141

XU, A5 U proBNP, RDW-CV 35T il 73 el 7 R0 I e 045 S A 200 UAEAS B S Tl

SN A LTS B S I (NS~ ol = R N =
MACEs ) % 4 2220 R W58 ROC Hh 2k 25 1 A5
RDW-CV . proBNP i ill HFpEF .0» % # # & 4 MACEs
(BB RE S MRS L #4278 RDW-CV | proBNP 7] ]
TG B IO HFpEF /0 % J8 35 & A= MACEs 8 XU, T
D A5CRE B4

2 b fr ik , RDW—CV . proBNP i #l] HFpEF .0» 7

B Kk HE MACEs [0 RE R 4F . (HAS BT 99 AREAR
AR, JFEAE 5% 2 L KRR IRA
& 5 RDW-CV | proBNP 7£ HFpEF .0 32 8 & & /E
MACEs 1% %% # #L il , S MACEs (% 5 3 35 1) 2 it
XHFo

5

=

(1]

[2]

[3]

(4]

(3]

[6]

[7]

[8]

2 X W

CORREALE M, FIORETTI F, TRICARICO L, et al. The role of
congestion biomarkers in heart failure with reduced ejection
fraction[J]. J Clin Med, 2023, 12(11): 3834.

MCDONAGH T A, METRA M, ADAMO M, et al. 2021 ESC
guidelines for the diagnosis and treatment of acute and chronic
heart failure: developed by the task force for the diagnosis and
treatment of acute and chronic heart failure of the European
Society of Cardiology (ESC). With the special contribution of the
Heart Failure Association (HFA) of the ESC[J]. Eur J Heart Fail,
2022, 24(1): 4-131.

CASTIGLIONE V, AIMO A, VERGARO G, et al. Biomarkers for
the diagnosis and management of heart failure[J]. Heart Fail Rev,
2022, 27(2): 625-643.

BAYES-GENIS A, DOCHERTY K F, PETRIE M C, et al
Practical algorithms for early diagnosis of heart failure and heart
stress using NT-proBNP: a clinical consensus statement from the
Heart Failure Association of the ESC[J]. Eur J Heart Fail, 2023,
25(11): 1891-1898.

PR, 25/, 22 IU5R, 45 RDW . MAU., cTal Bl e8P0 7
I RISWT O UIRETEAR TP AR ], 4> TS SR YT 2
w5, 2023, 15(7): 1129-1132.

AT, FAER, FHi4E, % BNP. Angll. RDW % NLR Xf %
PERTEE L WUREE 85 AR 7o 22 A Sh RE R ) AL RE ], O
A FER R AF4%0E, 2024, 33(4): 434-438.

BOZKURT B, COATS A J S, TSUTSUI H, et al. Universal
definition and classification of heart failure: a report of the Heart
Failure Society of America, Heart Failure Association of the
European Society of Cardiology, Japanese Heart Failure Society
and Writing Committee of the Universal Definition of Heart
Failure: Endorsed by the Canadian Heart Failure Society, Heart
Failure Association of India, Cardiac Society of Australia and
New Zealand, and Chinese Heart Failure Association[J]. Eur J
Heart Fail, 2021, 23(3): 352-380.

RIST A, SEVRE K, WACHTELL K, et al. The current best drug

71

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

treatment for hypertensive heart failure with preserved ejection

fraction[J]. Eur J Intern Med, 2024, 120: 3-10.

ZANNAD F, MACARI S. Drug treatment with empagliflozin was

beneficial in people with heart failure with preserved ejection

fraction: plain language summary of the EMPEROR-preserved

study[J]. Future Cardiol, 2023, 19(14): 671-677.
TR, B, ST, 4 RT-3DE S505 511 /3 B0 i B 0 5
AR ML N R S B AU A 91 KT 147K T 9 AH S K % MACEs
RAERTINI]. BE 282508, 2022, 32(12): 2075-2080.
MENTZ R J, WARD J H, HERNANDEZ A F, et al. Rationale,
design and baseline characteristics of the PARAGLIDE-HF trial:
sacubitril/valsartan vs valsartan in HFmrEF and HFpEF with a
worsening heart failure event[J]. J Card Fail, 2023, 29(6):
922-930.
VADUGANATHAN M, CLAGGETT B L, LAM C S P, et al.
Finerenone in patients with heart failure with mildly reduced or
preserved ejection fraction:
FINEARTS-HEF trial[J]. Eur J Heart Fail, 2024, 26(6): 1324-1333.
TSUTSUI H, ALBERT N M, COATS A J S, et al. Natriuretic

rationale and design of the

peptides: role in the diagnosis and management of heart failure: a
scientific statement from the Heart Failure Association of the
European Society of Cardiology, Heart Failure Society of
America and Japanese Heart Failure Society[J]. Eur J Heart Fail,
2023, 25(5): 616-631.

FUERY M A, LEIFER E S, SAMSKY M D, et al. Prognostic
impact of repeated NT-proBNP measurements in patients with
heart failure with reduced ejection fraction[J]. JACC Heart Fail,
2024, 12(3): 479-487.

MANN D L, GIVERTZ M M, VADER ] M, et al. Effect of
treatment with sacubitril/valsartan in patients with advanced
heart failure and reduced ejection fraction: a randomized clinical
trial[J]. JAMA Cardiol, 2022, 7(1): 17-25.

BT, P&, L, 55 48 E.0 5 B A1 A I MMP-9 |
RDW . 25(0OH)D3 33k /K Kl R L [J]. R 52318 W,
2022, 26(11): 1642-1647.

T R, f3HERE, 777, 4. WMR, RDW. NLR/KF-524k0
WUESE R PCIAR G & 2E FEA RO A FAFRICRD]. P
PAREE 2243, 2022, 32(2): 74-79.

EEAR, Phis, SR, S L AR AUERL Ty s A B
sST2. Adropin, RDW 7KF-5 6 A~ WA R F 1 & A 14 56
F[J]. TP ELS AL ORI A, 2022, 20(22): 4181-4184.
SCHULZE P C, BOGOVIKU J, WESTPHAL J, et al. Effects
of early empagliflozin initiation on diuresis and kidney
function in patients with acute decompensated heart failure
(EMPAG-HF)[J]. Circulation, 2022, 146(4): 289-298.

UL, 22 ¥, AR B, 5 . LW RDW . IR . HIF-1a &
AHEAD 173K -5 18 P40 T S J8 38 O I BE T 4. i iBisE
T2 45 JR 19 50 2R 43 BT (0] i R RN 5 36 B2 2 2 7, 2024, 23(7):
682-686.

WIfRZE, BiZ LS, TH. % D-D. MHR, UA &L RDW 550>
9 B A0 B A AL O I RERIAR SCIE (D], 2 T2 SR YT 2%



FpIE AR ek

4135 %

[22]

[23]

[24]

[25]

[26]

[27]

%, 2024, 16(5): 826-829.

B, TH, skE R, % . RDOW XTEE W95 50 ) i %
BE NBET- R TNANELT]. KE5R 2%, 2023, 38(10): 951-956.
ARMSTRONG P W, ZHENG Y G, TROUGHTON R W, et al.
Sequential evaluation of NT-proBNP in heart failure: insights
into clinical outcomes and efficacy of vericiguat[J]. JACC Heart
Fail, 2022, 10(9): 677-688.

VETROVSKY T, SIRANEC M, FRYBOVA T, et al. Lifestyle
walking intervention for patients with heart failure with reduced
ejection fraction: the WATCHFUL trial[J]. Circulation, 2024,
149(3): 177-188.

SENNI M, LOPEZ-SENDON J, COHEN-SOLAL A, et al
Vericiguat and NT-proBNP in patients with heart failure with
reduced ejection fraction: analyses from the VICTORIA trial[J].
ESC Heart Fail, 2022, 9(6): 3791-3803.

TSUTSUI H, ALBERT N M, COATS A J S, et al. Natriuretic
peptides: role in the diagnosis and management of heart failure: a
scientific statement from the Heart Failure Association of the
European Society of Cardiology, Heart Failure Society of
America and Japanese Heart Failure Society[J]. J Card Fail,
2023, 29(5): 787-804.

BUTT J H, YAFASOVA A, ELMING M B, et al. NT-proBNP

72

[28]

[29]

(30]

and ICD in nonischemic systolic heart failure: extended follow-
up of the DANISH trial[J]. JACC Heart Fail, 2022, 10(3):
161-171.
LEDWIDGE M, DODD J D, RYAN F, et al. Effect of sacubitril/
valsartan vs valsartan on left atrial volume in patients with pre-
heart failure with preserved ejection fraction: the PARABLE
randomized clinical trial[J]. JAMA Cardiol, 2023, 8(4): 366-375.
SRR, WRAGW], B . NG AQ 5 S kO ) s R
DI RESF I MACE KA XU I AR G 0], 7 AR B2 47, 2023,
44(9): 1126-1131.
E %, Tk, E4ELE, 5. NT-proBNP, CysC M cTnl 7£ %
ARG 0 U P R IR S S AN RO A SRR SC R (D). 43
FLWr 5IAT 2475, 2022, 14(9): 1541-1544.

(FEFST i)

A5 A8 X, LEERE, #%7 . [MiE proBNP, RDW-CV Xf
SpF LSRR B B s g el £ A SRR VAN R Y
M ED]. P EBUREFZE, 2025, 35(14): 67-72.

Cite this article as: LIU J, YOU LY, YANG L. Predictive value of
serum proBNP and RDW-CV for MACEs in patients with heart

failure with preserved ejection fraction[J]. China Journal of Modern
Medicine, 2025, 35(14): 67-72.



