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Using speckling tracking echocardiography to evaluate left cardiac structure and function
of heart failure patients with mid-range ejection fraction following short-term treatment of

sacubitril/valsartan
TIAN Zhaoxuan, CHEN Junhong™, WANG Xiaoping, LI Dongye , XU Tongda, XUAN Haochen, WANG Chaofan
Department of Cardiology ,the Affiliated Hospital of Xuzhou Medical University , Xuzhou 221006, China

[Abstract] Objective: This study aims to assess the cardiac structure and function in patients of heart failure with mid - range
ejection fraction (HFmrEF) by speckling tracking echocardiography after 3 months sacubitril/valsartan treatment. Methods: A total of
35 patients with HFmrEF (EF range : 40% ~49% ) and New York Heart Association (NYHA ) class Il ~ Il were enrolled in this study
from Jul 2020 to Jan 2021. In these patients, echocardiographic assessments were performed at the baseline and after 3 months
sacubitril/valsartan therapy. The left ventricular (LV) global longitudinal strain (LVGLS) and the time to the peak strain were
evaluated by using speckling tracking, the LV end-diastolic volume index (LVEDVI) , LV end-systolic volume index (LVESVI) , LV
ejection fraction (LVEF)and left atrial volume index (LAVI)were acquired by Simpson’s method. Color and tissue Doppler ultrasound
were utilized to get the ratio of early transmitral Doppler velocity/early diastolic annular velocity (E/e’ ). The level of serum amino-
terminal pro-brain natriuretic peptide (NT-proBNP) was determined by electrochemiluminescence immunoassay method. Results:

After the treatment, the NYHA function capacity class improved significantly (P=0.008) , and the median NT-proBNP concentration
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decreased significantly (P < 0.001). The LVGLS increased markedly compared with the baseline, and the time to peak longitudinal
strain reduced significantly than the baseline (P < 0.001). There was a modest improvement in the LVEF (P=0.001). The LVEDVI and
LVESVI decreased significantly compared with the baseline (P < 0.001). However, there was no significant change for LAVI and the F/

e’ (both P > 0.05). Conclusion: In HFmrEF patients, 3 months sacubitril/valsartan therapy could induce benefit on the left cardiac

structure and function. Strain analysis based on speckling tracking echocardiography may act as a useful tool for assessment of the left

ventricle remodeling in these patients.

[Key words |

2016 AFIIYHCAE 723 UK Oy s e
= 51 53 %% (left ventricular ejection fraction, LVEF)
<40% 1)L IE AT A4 RS BB AR O 2 (heart failure
with reduced ejection fraction, HFrEF) , LVEF 7E 40%~
4990 Z ) Y 4 68 DAy S8 1M1 5 %50 TR 4L F) o 36 (heart
failure with mid - range ejection fraction, HFmrEF) A&
LVEF=50% ) oA 551 1fiL 53 B O B 0 3 (heart failure
with preserved ejection fraction, HFpEF'"") , 45 E
A SCHRARAE V0 2 L AR 45 VD4R HEmeEF & HFpER
B O A R B R R TAL S A O 3 K4
i, % I W A B T 1) B AR A I AR N 7 3
FERE D o AW R RN BB K 2 IR B BE ) 0
W2 IFR S HFmeEF 585 ) ] 4 i P 3 8 B
TRV AR 580 FEI6 Y7 J5 S v L il 4 b 35
34 H G 22 2 3R 1) B 22 (left ventricular global
longitudinal strain, LVGLS) | 72 % 4% 17 B 9\ 1] v A%
TR UG IR ] K i B 750 3l 8 AR 2 4k, ) HFmrEF
SR RN VD U M A D R i e B R
Ik I AR B 79 4 it el Ak A

1 X&EFAE

L1 %

WCE 20204F 7 H—2021 4F 1 AN ERL KR
J& I Bt 512 18 LVEF 76 40%~49% 22 18] )0 5
3561, WASRUE A5 (P ELO S R W G
Jr 4RI ) (2018) HFmrEF 12 W5, LVEF 1E 40%~
49% 2 8] , FEAEC T 3 i i PRI IR BUARAE , 2% 2
R it ki 60 B BT AR (amino-terminal pro-brain natri-
uretic peptide, NT-proBNP)>125 pg/mL, 3+ £/ FF &
LR 1% O S MEER/EZE R K @0 EEF 5K
ReseH o HEBRARIE : Q5 BRI Y RR (A5
B ORI E Ll = v s OS5
P35 7 7 22 s BT LA MK iy 52 25 s 8 HIT
MAEE KR SZ AR RSB b e Tt 45D 30 5 B0

sacubitril/valsartan ; speckling tracking; heart failure ;left cardiac function

[J Nanjing Med Univ, 2022, 42(03):357-362]

© ' /NER UE 33 R (eGFR ) <30 mL/(min-1.73 m*) ;@
0 (Child-Pugh 739% C40) IRy HHEHAE L AIAR
TR ; @I AR =5.2 mmol/L. A 57 £ 43 M 5 B}
A B e 12 B B 2 46 B 25 D3 23 it (XYFY2019-
K1.209-01) ,
1.2 7k
121 WLERIEAT

K FH Philips EPIQ7C ¥ {8 2 3 ¥l 75 2 Wi X
S5-1 FEFEHSK , LM ) 2.0~3.5 MHz, 52187 [7)
RO A S S 3~4 L B A
DA BRI 1) 0o 2 S (Lo AR DU S S Ca RV s — 4 K
FrE% . Simpson XCOF IR A 28 67 sk R 2R 4L
(left ventricular end-diastolic volume index, LVEDVI) .
I B R 25 B4 H (left ventricular end - systolic
volume index, LVESVI) . Z& .0 5 X FHAR 25 (left atrial
volume index, LAVI) & LVEF. #4845 # % H ¢ [H
P Bl [ B o TR 1 O AT A o B Kb
J B i 5 0 3H 3R 97 3 A H B AE 43 At >R H Philips
Qlab10.8 SEIF AP TR AR IR A3 BT R = 4R Y
JE S ARV o 5 81 aCMQ A 14 F BlXT 20
S0 2 BESEA T8 5, T R R SRR Xl
A O E BRI S BB R O NI TS AR
B RARG ] W AS , ST ARAT A % 4% 71 B ) o A8
IRUEEIN A] 1L 37 22 5 490 7 000 e Qe 11 5 ik
S0 1 5 R W E 0, 2 2R 22 ) e A B [
O 0 i s B i P B 2 2058 o PR W 1)
e’ W, Ele’ LEAE NI 200 2 EF IR BEIE R .
A AN 5E M2 NT-proBNP ¥, B3 pg/mLo
122 #HF5E

AL A TR O 245 58 e, RLALE FH T ]
T 52 A5 B0 500 1 B 52 1A BELIT 37 , 748 7 A7 /K B i o
F14 £ 5 IR PR R, B 32 AR BEL T 770 AR 41 S8 35 0 S35
MR 2 2 AT 32 HAnfl & . 76 ARGy
PRV 2 L h 25D 30 R P 22 SRS, S hh 7 it 25~



A2 EH 3
202243 A

MIKZ, RZELT, FIEME, 45, BEAE S BORTEN HFmeEF 8234 53005 70 128 L ph 4 b 48367
HIJE 22 0S5 R T RE A AR [T ). pe s BB R 24k ( B SR BF2# /) ,2022,42(03) :357-362  + 359 -

50 mg, B H 29K, B 2~4 FfE R, 2 34 A 2460
A7 RGBT It A 7 02 TR 2 28 100 mg, B H 21K,
13 “%it$r%

fd FH SPSS 25.0 Ge 1T 4K 4R R AT T A e it 24 4y
Bro XF Tt TRk, 1B 010 Ba 1 A ¥ 5 b
WE2E (3 = 5) , A VB LR FHBOWAEAS K2 50 o 11
BOFRE LAGIEORIR B (%) 2, X B8 4 5 1)
LRGSR X RGBT A 502 A XL
KGR, P < 0.05 M2 Geit=47 Lo

2 &% B

2.1 ARG RFARAFIAE T AL
ARG IL A 35 B, Hidr 58 22451, 2 13 44,

A 39~77 % FIAERE (56.94210.79) % AL 2y.0
W2 (NYHA) DI fRE 9% 1 ~ 9%, — e RGOk
N FELRRHE UL 1. SEEERA L, VDR fh 45V 4036
7 3 H G BB R R AT R R, o
WS T R A T I [ R (138.94+14.49 ) mmHg
vs. (122.23+16.55)mmHg, P < 0.001; &7 7k 1 (74.83+
4.01) mmHg vs. (73.11 +4.61) mmHg, P=0.015, %
1]o NYHA XA il , 2 A gt # s L (P=
0.008, % 2) ; /0> ML VE H ZAR &) NT-proBNP /K-
IR W REIR (P < 0.001,583) .
22 %A FECHEIGIRILE

JR FH VD 12 4 25000 3H 3 4 A 5 LVEDVI B 59
/(P <0.001,% 3) ; LVEF B84 203 , KL 48 K °F

®1 BHRWED#ENIERT 3N AR —RIERE R

Table 1 Clinical characteristics of the baseline and follow-up after sacubitril/valsartan treatment for 3 months

EiE T etk (n=35) B34~ H (n=35) t{H P1H
AR (B X+ 5) 56.94 + 10.79 56.94 + 10.79 — —
B (n(%) ] 22(62.86) 22(62.86) — —
R [ (%) ] 19(54.29) 19(54.29) — —
i (%) ] 15(42.86) 15(42.86) — —
WEPRIE [ (%) ] 9(25.71) 9(25.71) — —
Wi (mmHg % £ 5) 138.94 + 14.49 122.23 + 16.55 14.079 <0.001
£F5KE (mmHg, % + ) 74.83 +4.01 73.11 £ 4.61 2.556 0.015
WEIEH (kg/m®,x + 5) 25.25+2.52 2521 +2.48 0.508 0.615
IALLETF (pmol/L, % + s) 72.97 +12.32 79.31 + 16.27 -2.535 0.016
IM4F (mmol/L,% + 5) 3.77 +0.55 3.86 +0.36 -0.870 0.390
BEZRFHIT I [n(%) ] 33(94.29) 32(91.43) — —
it [T RS2 A5 B3R [n (%) 21(60.00) 19(54.29) — —
FIIRF (%) ] 15(42.86) 7(20.00) — —

F2 EZRWVEEBHEIIEERT3INTARBKNYHA 55

T
Table 2 NYHA functional classifications of baseline and
follow - up after sacubitril/valsartan treatment

[n(%)]

for 3 months

NYHA 4344 2k (n=35) k17 34~ H (n=35)
I 0(0) 10(28.57)

II 27(77.14) 20(57.14)

I 8(22.86) 5(14.29)

\Y 0(0) 0(0)

Z=-2.655,P=0.008

(44.37+2.45)% b T+ % (46.06+3.48) % , 22 5+ 4 Gi it

2 X (P=0.001,%3);LAVI M Ele’ 225053

B (PY>0.05,%3),
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X (P<0.001,34),
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Table 3 Left cardiac function parameters between baseline and follow-up after sacubitril/valsartan treatment for 3 months

(x+s)

Bzt 2k (n=35) Fifiji 31~ (n=35) t{H P
NT-proBNP(pg/mL) 1 749.69 + 1 006.76 910.49 + 614.42 10.659 <0.001
LVGLS(%) -9.91 £ 1.56 -12.55+1.82 18.994 <0.001
LVEDVI(mL/m®) 94.59 + 10.71 80.78 + 10.48 10.701 <0.001
LVESVI(mL/m®) 53.20 £ 5.90 44.11 £ 6.11 11.304 <0.001
LAVI(mL/m?) 35.06 + 1.91 34.13 £ 1.64 1.971 0.057
LVEF (%) 44.37 +2.45 46.06 + 3.48 -3.569 0.001
Ele’ 1474 £2.72 14.17 + 1.66 1.253 0.219

NT-proBNP : KA IR T ; LVGLS : 26 3 BAKYN [ 78 s LVED VI : 26 58 &7 7K R B FRFE L LVESVI: 28 B4 R SRS HG LAV 2.0
ARG LVEF 22 508 Bre” B9k RIS — A0 Me i ik B 165 IR % o (1 HUAH

A HEZKP B Vb LI AR VDAY 3 TR

E1 EZ&RDPEBHMSIERTINMAREERTREEGNEANEETH

Figure 1 Changes of the segmental and global longitudinal strain at baseline and after 3 months of sacubitril/valsartan

therapy
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Table 4 Time to peak systolic segmental strain of base-

line and follow - up after sacubitril/valsartan

treatment for 3 months

(ms)

gk Rl 34~ H
LETE (n=35) (n=35) ! P{A
FEIREL
HiBE  381.49 £50.80 353.71 £34.22 3.921 <0.001
HIlEIFE 391.20 +44.86 350.45+27.09 7.972 <0.001
JalalfE 373.31+19.34 339.94 + 14.06 15.759 <0.001
TRE  373.82+21.55 339.51+16.86 11.469 <0.001
FEE 384.03 £25.23 337.91 +18.82 12.926 <0.001
HIMEE 368.74 +26.08 340.51 = 18.87  6.348 <0.001
B
TBE  346.89 + 14.64 32597 +13.36 7.654 <0.001
HiMAIPE 371.54 +26.79 331.22+14.92 9.288 <0.001
JrlElbh 363.80 +31.72 341.60+17.85 5.904 <0.001
THE 36131 £41.10 329.37+21.65 6.428 <0.001
FEE 368.37 £39.16 343.54 £24.35 6.343 <0.001
HUflEE  358.03 £36.61 338.69 £22.10 5571 <0.001
DREE
HBE 36474 £36.89 333261589 6.148 <0.001
ZEBE  357.89 £21.56 326.49 + 18.11 10.838 <0.001
TEE 36331 £31.69 337.20+18.08 6.295 <0.001
fjBE 35466 £28.53 328.89 +16.57 6.954 <0.001
DARTE: 361.11 £36.27 33023 +15.80  6.853 <0.001
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