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Echocardiography myocardial work indicators for predicting
prognosis of patients with resistant hypertension
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[Abstract] Objective To screen echocardiography myocardial work indicators for predicting prognosis of patients with
resistant hypertension (RH). Methods Totally 67 RH patients were prospectively enrolled, and baseline echocardiography
data were collected. Follow-up was conducted until 4 years after examination or when adverse events occurred. The
baseline data were compared between those with adverse event (group A) and without adverse events (group B) . and the
myocardial work indicators able to be used to predict adverse events in RH patients were screened. Results During follow-
up period. 3 cases were lost, 21 cases had and 43 cases did not had adverse events. The proportion of left ventricular wall
thickening and global wasted work (GWW) in group A were both higher, while the left ventricular global longitudinal
strain (LVGLS) and the global work efficiency in group A were both lower than those in group B (all P<C0.05). Left
ventricular wall thickening was an independent risk factor for adverse events in RH patients (OR=6. 96, P<C0.05; HR=
5.026, P<<0.05). Taken —14.50%, 109.00 mmHg% and 12 mm as the cutoff value, respectively, the area under the
curve (AUC) of LVGLS, GWW and left ventricular wall thickening for predicting adverse events in RH patients was
0.791, 0.732 and 0. 664, respectively, of the combination of the above three was 0. 857, and the latter was superior to
AUC of GWW and left ventricular wall thickening (both P<C0.05). Conclusion LVGLS, GWW and thickness of left
ventricular wall could be used to predict adverse events in RH patients.
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WHN RH B H AN RPN OCIUII e b5, &R BUTIE 3 61517, 21 Bl & A (A 4D 43 Bk KA (BAD AR
PFo A HLAE 0 FERER R L KRR TE AT (GWW) 35 8, Tl A2 0 B 38 AR G 1) 13 28 (LVGLS) VAR B 308 B+ B 4
(P#)<C0.05), Z0ZFEEENIEIE RH 835 LA R34 0920 57 f& 5 X R (OR=6. 96, P<C0. 05; HR=5. 026, P<{0. 05),
PL—14.50% .109. 00 mmHg % & 12 mm 4 LVGLS.GWW K 7 0> 5 BE 1 JEL A4 I LA, LT RH BB & A4 AR K 35079 il
LT HAAUC) 2514 0. 791,0. 732 B 0. 664, =FH B4 AUC N 0. 857 M T H— GWW K Ze.0 %5 BEH 2 (P 7<C0. 05),
it ARG LVGLS.GWW J A2.00 % BE JEJE ] B dp b il RH BB B A A R,

[REIE] WM& @B ORHIER
[(HESFEE] R544.1; R540.45 [XHEEERIZAE] A

e IS 2 i Lo LA o AL 2 T 0 L A
W WA R 25 ek 8 Ak A AR 9%,
A5 900 205 NBET-A M5 3R AL & i B
NEL 245425, 10 % ~ 30 Y6 B w85 i s Ay o 1
I /% (resistant hypertension, RH)M, 5 i1 2% K 3] #%
BRI L JS ffe DLAS
o FILSE JEE T G 0 o B, O N BT O JLFE S
S8 5 AFL LA PR 32 e S AR A T It A AN e 23 0 Y
JEET O WU i ik 2, O LR AR R B3z T Al
I O WILIR 56 IR 3h Bk #5698 O WL ) (myocardial
work, MW) , ASHIF5E G % 7] H] 7 #00 RH & & A=
AN RFRE AR .

1 #REFE

L1 RN E AiBETE A 2018 4 7 H—2019 4F 6
HEB IR EBE L1167 4] RH &4 . 5 50
Bl L 17 ), AR 27 ~87 % P #5(50.9£13.2) %,
PARRE: DR =18 % OFF & il R 2 W RH bR,
DA AR50 2 IR TT 3 AN [m] 28 3 e 1 245 9 ) oK 3k i
PR B A5 o SCHERR B 245 )58 K IR 4 Fh f2 DL 24
YIRS B QP RIS M e . HEBR G T O A
PH T F B OB RS 0 JEE AL LS S B R I I B
1535 . ARSI o S B A 3 2 5 23 W A (B2021-027)
Ky T A R e A R .

L2 U&7 RIVEC#& EchoPAC 203 207 41T
) GE Vivid E 95 %t 2 888 75 (X . 5S MH4% FE i 1 5
TR A 3.5 MHz, WIS 50~ 90 Wi/ #b. U % A2
MR, ZE R ORI s 14 HA 5 AERL E TAEZ 5 R
PR U 2 S [ 0 Bl R T AT 4 i R 0 B
IR Ay, T HE OIS T AR UM 8 55 20 D = KUl A2
A5 LT | K gl Jhi R il U T B AR T = AT
JEEY T 5 T 2o o0 2 A il U0 T 2R 0 B TR AR (left
atrium, LA) 7250 & &F 5k K N 12 (left ventricular end-
diastolic dimension, LVEDD) M W 45 K N & (left
ventricular end systolic dimension, LVESD), # 4 B 3}
THEEH A2 O = 5 153 %% (left ventricular ejection faction,
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LVEF) ; T 720 % 50 5l I T ) i A2 0 25 BE LB, DU JRE B
=12 mm Ky A2 0 B BE G RS 3L T R B AT MW
G3HT  FRIUH: 7Rz AR i 4k B A AR P Tk o 4R ik D 48 %K
(global work index, GWI), ¥ {& 7 A I (global
constructive work, GCW) } %% {& J& H T (global wasted
work, GWW). i 8 % {& fit ) 2 % (global work
efficiency, GWE) :GWE=GCW/(GCW+GWW) , %/
THEBE B R R OR RIS 0 R R D ) AR (left
ventricular global longitudinal strain, LVGLS), LI %
B 3 R BOF-BIEAE R 25

1.3 ImKIE SR ESE LB AGTT 24 h 3 &
IR W B ==140/90 mmHg & X Ry @& i =Y, 8
SRS K A 5 R A0 A S IR I B L R IE B B Cotal
cholesterol, TC) . H il = BF (triglyceride, TG) .k %
FEJB R 1 (low density lipoprotein, LDL) K 5 % & I
4 H (high density lipoprotein, HDL),
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Cox [B1H 3 B i 2 A 0l RH & LA R FAF
IR AR, 2l 52 3 F T AE FRE (receiver operating
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B 1) (39. 85E 1. 67) > H Wi (] 3 #2164 832
SERERH T L 21 Bl R AR RS A 4D, s F )
A4 13 ) AR AL 4 5] it at 1) ek o0 9 B kS
B 3 i, TCAET -l ; 43 B R B AERRFMH B 4D,
2 ) — PGB e sl B S R A 2 R gt
SUCP 3420, 05) s A AP0 R W 4 s T B 41 (P<<
0.05), W% 1~3,

2.2 MFIEIR A GWW K /e .0 28 B 5 5 18
& T LVGLS.GWE ¥X T B 4 (P ¥<C0.05), I
% 4,

2.3 logistic [PIF 43 #1 & Cox 43 #F  logistic 8] )9 43
WrisR, e B E & RH B8 K AERARFMENG
B R [ OR=6.960, 95% CI(1.769,26.917), P<<
0. 053 Cox 43 #T 7 » 7200 %5 BEHY JE & 51 AN B 44
s N E [ HR=15.026,95% CI(1.479,17.082),
P<<0.05], LK 1.2,

2.4 ROC HIZ s LA — 14.50% 1F 9 #% W
LVGLS it il RH & 35 & A& A R 78 09 8Ok EE b
47.60% . ¢ 5 H 90.70% . AUC B 0.791; LU
109. 00 mmHg % 1E Ry # Wil , GWW 35 Bk B2 oy

F 1 64 F3EZ BV RH B # AR LR
- HEH L) PR e i 45 4 WA R iR RERE L
- i & ¢ (kg/m?) b b b b
A fH(n=21) 15 6 50.9+11.5 27.01+4. 86 10 10 11 18
B4 (n=43) 32 11 51.24+14.0 24.9846.58 17 21 25 37
/el 0. 065 —0.092 1.257 0.378 0.008 0.190 0.001
P14 0.799 0.927 0.214 0.539 0.927 0. 663 0.971
2 640l RH H3# 24 h i & 1% 4 (mmHg)
" Wi 45 F 3K IE
gip
e PR Wit 45 & 24 he 4 R H ] Wi 45 H T 1L 46 R 3E 24 h 473K )E HE &Sk E R AEF Ik
A (n=21) 175.38%30.61 153.67+E21.57 155.86423.34 149.29+18.38 102.76417.20 91.62411.46 93.14+11.16 87.33+10.86
B#H(n=43) 153.40417.06 147.51414.90 150.93+16.54 142.12+14.15 94.88+16.62 90.47+13.13 92.79412.60 86.44413.78
il 3. 695 1. 334 0.974 1.722 1. 770 0. 344 0.109 0. 259
P 0. 005 0.188 0.334 0. 090 0. 080 0.732 0.914 0.797
T I PR I Ay K AR R S R 55 L LA o s A o R4S A 4 O
#3641 RH B3 L5 &= A A 45 R I (mmol/L)
2050 75 I A TC TG LDL HDL
A #H(n=21) 6.62+1.95 4.80-+0. 82 1.7440. 82 2.90-+0. 75 1.1240.25
B (n=43) 6.04+2.15 4.70+1.10 1.93+2.07 3.30+3.26 1.174+0. 30
X 1.052 0. 368 —0.411 —0. 554 —0.733
P1{A 0.297 0.714 0. 682 0.581 0. 466
#4641 RH BE B~ br b
Iy 55 RE 3 JEL LVEDD LVESD LVEF
24 51 LA(mm) L EER)
%] (mm) (mm) (%)
A #H(n=21) 40.10+5. 80 18(85.71) 44.3345. 85 29.2944.74 62.5747.15
B4 (n=43) 38.0244.48 23(53.49) 43.6345. 86 28.9344.72 62.8447.29
t/ 3 MH 1. 441 —5.593 0. 452 0. 282 —0.138
P14 0. 160 <0. 001 0.653 0.779 0. 891
- LVGLS GWI GCW GWW GWE
- %) (mmHg%) (mmHg %) (mmHg%) %)

A4 (n=21) —15.4842. 64 2 177.10£477. 59 2 430. 29504 85 192.71487. 89 91.2442.57
B4 (n=43) —17.4942.32 2 236. 44+302. 97 2 468. 42+285. 10 148. 26 +69. 30 93.40+2.98
/v 1H 3.111 —0.521 —0. 322 2.203 —2. 842

P <0. 001 0. 607 0. 750 0.031 <0.001
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