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Abstract

Objective: To investigate the prognostic value of E/e’ ratio in FHFimpEF. Methods: Patients hospi-
talized for HFrEF in the Department of Cardiology of the Affiliated Hospital of Qingdao University
from January 2019 to January 2022 were collected. According to the different types of heart fail-
ure, the patients were divided into HFrEF group (LVEF < 40%, 120 cases) and HFimpEF group
(LVEF > 40%, 104 cases). The general clinical data, laboratory and echocardiographic results, and
treatment of the patients were collected. Patients were followed up for the composite endpoint
events of heart failure rehospitalization and all-cause death. Results: A total of 224 patients were
enrolled, with an average age of 70.56 * 9.67 years and 73 (32.6%) were female. There were 120
patients (53.6%) with HFrEF and 104 patients (46.4%) with HFimpEF. At admission, there was no
significant difference in LVEF between the two groups (P > 0.05). In HFrEF group, e’ was smaller
than that in HFimpEF group, while E/e’, left ventricular end-diastolic diameter and left ventricular
end-systolic diameter were larger than those in HFimpEF group (all P < 0.05). At 1-year follow-up,
LVEF and e’ in HFimpEF group were higher than those in HFrEF group, and E/e’, left ventricular
end-diastolic diameter and left ventricular end-systolic diameter were lower than those in HFrEF
group (all P < 0.05). The composite endpoint events of rehospitalization for heart failure and
all-cause death were significantly lower in the HFimpEF group than in the HFrEF group (P < 0.001).
In HFimpEF patients, when E/e’ > 10.6 (log-Rank P = 0.014), the composite endpoint of HF rehos-
pitalization and all-cause death were significantly increased. Conclusions: The E/e’ ratio is asso-
ciated with the prognosis of patients with HFimpEF, and can be used as an independent predictor
of the prognosis of patients with HFimpEF. The composite endpoint of HF rehospitalization and
all-cause death were significantly increased in HFimpEF patients with high E/e’ ratio. Therefore,
clinical attention should be paid to such patients.
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1. 5|8

I A b 5 1173 BORAR 74 40y B (heart failure with reduced ejection fraction, HFrEF) %, fEB:2I6I7 )5,
ey E B 14 # (left ventricular ejection fractions, LVEF)fJ Bl B2 E IEH B M. Hibr=4 7 &4
13 238 740 ) 3 35 (heart failure with improved ejection fraction, HFimpEF) [1]iX —Mi&x. HHF 7R &M,
HFimpEF &3 LVEF fF =5 Ol Dy e s vl g 2 A — 20, SRR E A 720 EIhEe T O IEA
RFRAERNRE, JTHEAELIETEFTE T IZAP697 (guideline directed medical therapy, GDMT)J5[2]-

HFimpEF F#E:& 3 20 5 T DL LVEF FH i ARHER 2 E04i ThRe, B ke A2 = ek DhRE. 51
W RN, EODhReti)sE, MU sThae e ke, SFikIhREmmUIxME LR IEH (3] [4]. HhIRA 14
th, ZEEFIKIIAER] RE/E HFimpEF S HEMTE R R . BA O3 EIPEE R E (R ik 50 I i
VEE RS e (BF Tk - ORI E R ) . B/e’ tE 5 B R R OC, ZIRKIS I L % &7 ik Dy Re it =
BRPR o EX TR IRATIHE 7 HFimpEF B3 BIGIRFHE . T DL A e = EF SR DIRE R s, DA A I
IKTAER S .
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2. AREFZE
2.1. HFRMR

W 2019 4 01 FH~2022 4E 01 H K HFrEF 1675 5 K24 8 B B O I8 Y RHE B i 82

IINARHE: 1) FFA OIS WIbRUE[S]: A VPRI A % 55 BIE BN f1 N B IIR I A VR A I B A AE s
O R R AEE O IE S5 A /BT R S s FIBNIEAKT TS NOK S B 2R MK (NT-proBNP) > 125
ng/L;2) FFa L) OIS DINEED BFRUE(NYHA), 0 IHAE -1V 22 3) ARt & UL IER 8 LVEF < 40%:
4) HBEEMETTEEEY, BT 3. 6. 12 DNHRATOLIEEBRER. 5) £t >18 5.

Hesfehrd: 1) 2EONUEE; 2) SR OAER . TR, 3) ™E R 4) R
PR« 45K MO WU« RGRAEC E5 SRR JE B O LI AR s 5) T IRSIBKIER AR s 6) ik s 6 N H
WA CIEF EED AR E s 7) St 2E 55 51 RS Co YR PRI 78 ML AR5 s 8) B U LB A MEART il fi5
ARG S AE A 9) RUTEHE .

2.2, IEERFERIAIUEE K S34E

A B KRR T AU B I — IR R B R LIS AR OSSR TS LB E
AR B R, PRSI A O R AR RE (6], B EE T BRI R R AT R

UG OB ER EEABEE T, HBEE 3~12 N H Z A58 s O sh B R A . MR 30 138
RIMPIAE, 4N HFrEF 4H(LVEF < 40%) 1 HFimpEF ZH(LVEF > 40%).

2.3. BRI A EY

XN 224 BB LTS FENBGNE P2 ) K e dvbn il (0 0 O ATBE VT, Geit O3 FEAE B ) 4
W E G2 St BEVFEUERT R 2022 4 12 H 31 H.
2.4. Gt

KH SPSS26.0 X FLEAE AT ST M, ELL R IESSAMN LIME + WEERR, FEIESS
SRR B R AL AR R . iR ROC Mk AUC MIBUEER & K S o md. RH
Kaplan-Meier A= /7 0 HTiE L HI A B | SEE AL FHMMEA ML, IfUL Log-Rank K50 B 4HE L4t
¥EN, P<0.05 NERAGIFE L.
3. R
3.1. —RRAERIEER

LA N TR 224 1], P34 70.56 £9.67 %, otk 73 151(32.6%); HFrEF 41 120 151(53.6%), HFimpEF
#H 104 151(46.4%). PIALIAIELEL, HFimpEF 48 AR, Lotk tbplm, NI s S&F kKRR P 3 <
0.05); HFrEF 4835 i b s, BRIV CoREAN b5 B EL 1% =i, NT-proBNP #=(P ¥ < 0.05) (4 1).

Table 1. General data

#=1. —RER
Hitm=224) HFIEF (n = 120) HFimpEF (n = 104) P 1
(D) 70.56 + 9.67 71.83 £8.25 69.09 +10.93 0.034
(%) 73 (32.6) 32 (26.7) 41 (39.4) 0.042
BMI 24.56 +4.03 24.45+3.82 24.69 +4.28 0.655

DOI: 10.12677/acm.2023.1361415 10119 I IR = =23t e


https://doi.org/10.12677/acm.2023.1361415

CER

Continued

R HH (%) 85(37.9) 53 (44.2) 32 (30.8) 0.039
R (%) 47 (21.0) 30 (25.0) 17 (16.3) 0.113
W4 s (mmHg) 132.02 +£20.93 127.46 +22.77 137.28 +17.24 <0.001
#75Kk E(mmHg) 76.64 + 14.20 72.58 + 14.06 81.33 +12.90 <0.001
OIUEEFER 5(%) 82 (36.6) 70 (58.3) 12 (11.5) <0.001
o005 BEN (%) 46 (20.5) 32 (26.7) 14 (13.5) 0.015
5 T (%) 161 (71.9) 87 (72.5) 74 (71.2) 0.823
BE IR (%) 69 (30.8) 42 (35.0) 27 (26.0) 0.144
EBIES T (ng/L) 0.098 £ 0.157 0.093 + 0.066 0.104 £ 0.220 0.589
NT-proBNP (pg/ml) 3749.33 +2062.58 4260.36 = 2500.29 3169.50 + 1178.22 <0.001

HYRTT
ACEI/ARB/ARNI (%) 172 (76.8) 87 (72.5) 85 (81.7) 0.103
B ZARBEEEFI(%) 203 (90.6) 110 (91.7) 91 (87.5) 0.306
SGLT-2 (%) 160 (71.4) 87 (72.5) 73 (70.2) 0.703
I P TG (%) 177 (79.0) 95 (79.2) 82 (78.8) 0.953

3.2. ILBERBIAXS MR

APl , HFrEF 4 e’ HFimpEF 4/, Ble’s A= KRN & EINHE K N2 HFimpEF 20 K (P
¥] <0.05). P4l LVEF Z 5 L4t % = (P > 0.05).
1 fEBE VT HFimpEF 41 LVEF. ¢’# HFrEF 4K, Ele’. K=& KN £ = INHE K N 25 HFrEF

ZH/NP 1 <0.05) (% 2).

Table 2. Echocardiographic features
= 2. BELEIERHE

it (n=224) HF:EF (n = 120) HFimpEF (n = 104) P18
A 0 3l
LVEF (%) 30.60 +5.51 30.71 £5.12 30.48 +5.95 0.758
¢’ (mm/s) 54.43 +15.75 50.76 £ 16.17 57.61 + 14.73 0.001
Ele’ 19.55 + 6.69 21.99 +7.86 17.43 +4.54 <0.001
7 E R KR P42 (mm) 6220+7.17 64.76 + 8.61 59.98 + 4.63 <0.001
JE Z WA R M 42 (mm) 50.75+9.13 52.83 £11.67 48.96 +5.62 0.001
W U 7 LB
LVEF (%) 40.45 +£10.75 31.87 £5.04 50.36 = 5.99 <0.001
¢’ (mm/s) 48.03 +15.01 4220+ 13.52 5475 +13.85 <0.001
Ele’ 12.83 +4.11 15.22 +32.49 10.07 +£3.17 <0.001
7 E R KR P42 (mm) 56.99 £4.71 58.26+5.22 55.53+3.53 <0.001
75 ZUHE AR M 4% (mm) 44.87 +9.48 49.37+10.18 39.67 +£4.91 <0.001
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3.3. ®M@ HFimpEF B EFiEHEE

HRALRE VT TR 297 (IQR 118~412)K, 28 #1(12.5%)E& 40T, Hrh HFrEF 40 21 #1(17.5%), HFimpEF
H 7 51(6.7%). A 74 41(33.0%) FFE KL AR MR TR E G4 FE M, Hd 52 #1(43.3%)
HFrEF #%, 22 4(21.2%) HFimpEF &% . HFimpEF 40T % & H &4 AR AR T HEEF 4P 1 <
0.001). COX [EIHApHT IR, TERHEE THERE. MallE, | SRV B/e’ LE ) & HFimpEF & & 2 Sk

SRR GE 3. £ 4. B 1),

Table 3. Comparison of hospitalization rate and mortality rate

F 3. ERE. FETERER

it =224) HF:EF (n = 120) HFimpEF (n = 104)
BET (%) 28 (12.5) 21 (17.5) 7(6.7)
B E%4 (%) 74 (33.0) 52 (43.3) 22 (21.2)
e’ (mm/s) 18.01 +4.31 4220+ 13.52 54.75 + 13.85
E/e’ 0.56 £0.23 1522 +32.49 10.07 £3.17

P A
<0.001
<0.001
<0.001
<0.001

Table 4. Cox proportional hazards model for composite endpoint

F 4. EAEK SR Cox LEHIXEIRAY
A W 5
P 1A HR 95% [ {5 X [A] P{E HR 95%n] {5 [X [A]
E/e’ 0.003 1.279 1.089~1.501 0.003 1.282 1.091~1.506
¢’ (mm/s) 0.331 1.169 0.853~1.603 0.308 1.182 0.857~1.632
LVEF (%) 0.301 0.963 0.897~1.034 0.316 0.963 0.895~1.037
1.0
0.8
0.6
z
- 0.4 -
0.2 A
Eel (AUC =0.71)
e (AUC = 0.64)
——— EF (AUC = 0.54)
0.0 4 — =~ baseline
0.0 02 0.4 06 08 1.0
1-Specificity
Figure 1. ROC curve
& 1. ROC Hh%k
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HFimpEF &3 1 FFV5 5 ROC Mk R: E/e’ lWAEIIA & K ROC fiZk FHF(AUC = 0.71). 455
KLEFEH0(0.38)75 ! E/e’ L A M 10.6 (AUC = 0.71, REUE = 0.76, FFRE = 0.61). EILH
HFimpEF £ 43 N Ele’ L H41(E/e” > 10.6)FI{ E/e’ tbAH41(E/e’ < 10.6). Kaplan-Meier 4= 47 #i 2k K,
m Bl tWEAME G4 s R AR R E R TR B b4 . 835 Log-Rank FRAEIGEE F, UCHAE 7341
BE AL A B 2R . (F HFimpEF B3 74, 24 E/e’ > 10.6 (Log-Rank P = 0.014)H, 0> FEFAER
ool ML A RIAE T R AR 2R B2 (&) 2).
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Figure 2. Kaplan-Meier survival curve. (Group 0: E/e’ < 10.6, Group 1: E/e’ > 10.6)
[&] 2. Kaplan-Meier £ 7%k, (4740 0: E/e’ <10.6, 434H 1: E/e’ >10.6)

4. ¥Wig

A DA ] A AE 73 5o 0 3 BB 3 e 0 3 M A D RE T T30 2, NI 208 T e Lo AT 5K T RE I 9T
HATR T O m iz, dd it LVEF 1y E24KH5 . BB RTHRMR EHED, Bk
DEFEE#H LVEF EiR77 )5 MK . B4R HFimpEF &4 W5 & AR 1% i & b HFrEF S E4f, (H2H1)
BRI IARE[7] [8] [9]o A LrZERFIK I REM N A 0 7368 by 38 Tl IR B LD 25 10] [11] [12] [13]e
e EE R IIRE R TS 5 HRimpEF [ WG ML, 6EARIE.

LVEF B\ N0 3 B i B TS 2 SRR 14]. ZEAHF 721 HEimpEF &%, E/e’ HUE7E ROC
M BoRi 5 E &L S EE AUC W& ST LVEF. COX A Er, 7EH%E TAER. Phm|ss
&G, 1 FpEVIR Ee’ thE )2 HFimpEF & &2 S Mar 2R & . A1 Be’ LUE T RS R
Mt HFimpEF 534 15 5 47 14845 . Kaplan-Meier A= 77 i1 28 7> M1 78 E/e’ > 10.6 (Log-Rank P = 0.014)H,
OV FE AR BE MO I A NE TS R AR 25 1 0. Takada Z5[15)WF 70K B E/e’ BUAE Y oiests 2400 38 FR 35 7
JEHZE, SRR R —8 ik, Wl E/e’ tWE T 582 HFimpEF 3% A R0 3 PR L & IET- 2
B RAH R TR

KW TEA R ZAAE T FEARER D, SR RAAE— E MRt . Bk, J5ekmEE s KA T
FIRNHITFE o
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