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Abstract Objective;: To investigate clinical characteristics and changes of cardiac structure and function in
heart failure with mid-range ejection fraction(HFmrEF). Methods: From newly diagnosed 935 patients with heart
failure, 100 cases with HFmrEF, 100 cases with preserved ejection fraction (HFpEF), and 100 cases with re-
duced ejection fraction (HFrEF) were selected. All patients were matched by age, gender, and cardiac function,
and 100 healthy volunteers matched in age and gender were served as controls. Echocardiography was used to

study cardiac structural and functional changes. Results: Age and the prevalence of NYHA [[[-IV, shortness of
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breath, cough, impaired exercise tolerance, hepatosplenomegaly, and the level of NT-proBNP in the HFmEF
group were intermediate between HFpEF and HFrEF groups. The volume and index of left ventricular and left at-
rial, and left ventricular mass index in the HFmrEF group were closer to those in the HFPEF group. The left
ventricular diastolic function in the HFmrEF group was not significantly different from that in the HFpEF group.
Still, the systolic function was better than that in the HFrEF group and poorer than that in the HFpEF group.
The left ventricular filling pressure was heavier than that in the HFpEF group and close to the HFrEF group. The
prevalence of pulmonary hypertension in the HFmrEF group was not different from that in the HFrEF group but
higher than that in the HFpEF (P =0.017). The abnormal rate of various structural parameters of the right heart
in the HFmrEF group was 11. 0% to 46. 0%. The right ventricular longitudinal dimension and right ventricular
outflow tract above the aortic valve in the HFmrEF group were smaller than those in the HFrEF group. The ven-
tricular free wall thickness in the HFmrEF group was greater than that in the HFrEF group. Still, there was no
significant difference regarding to all the right cardiac structural parameters above between HFmrEF and HFpEF

group. Conclusion: HFmrEF is a subtype of heart failure with clinical characteristics and cardiac structure and

function that fall in an intermediate position between HFrEF and HFpEF.

Key words heart failure; clinical characteristics; cardiac structure and function
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Table 1 General clinical data in patients with heart failure BICY%) x5 . M(Q,,Q5)
s HFrEF #4121 #]) HFmrEF £ (101 #) HFpEF 44 (713 5 P 1y
Begi 39(32.2) 35(34. 1% 354(49.6)7 <<0. 001
RS/ % 69412 724107 769" <<0. 001
BMI/(kg * m™ %) 22+3 24430 24430 <0. 001
9 52 NG TR
& I & 64(52.9) 68(67.3)" 515(72. 1" <<0. 001
RNy ) 41(33.9) 27(26.7) 135(18.9)V <<0. 001
i o B By 27(22.3) 36(35.6)" 214(30.0) 0. 004
W R R 39(32.2) 36(35.6) 248(34.7) 0.839
Hiki B E 10(8.3) 9(8.9) 116(16.3)7 0.017
COPD 16(13.2) 13(12.9) 83(11.6) 0. 844
2 A 52(43.0) 40(39. 6) 218(30.6)" 0.010
il IR 5 IAAE
NYHA [T~V 113(93. 4) 87(86. 1) 521(73. )" <C0. 001
i 31 fok v e 83(68. 6) 80(79.2)¥ 464(65.0) 0. 005
Y 45 % /mmHg 126+19 137+£23Y 13923V <0. 001
&5k i /mmHg 7612 81+16"% 75+13 0.001
DEF/K » min D) 83(70.95) 88(76,96) 75(66,85)" <<0. 001
A 109(90. 1) 86(85. 1)V 520(72. 9P <<0. 001
% Wk 73(60. 3) 54(53. )P 291(40. 9" <<0. 001
g Bl i N R 108(89. 3) 76(75.2)% 467(65.5)" <<0. 001
z7 104(86.0) 80(79.2)" 511(71. 7))V 0.002
F s & 4t 57(47.5) 35(34.6)" 247(34.6)" 0.024
Jiti ¥4 1 70(58. 3) 47(46.5)" 293(41. D" 0. 002
Jfg i B 26(21.7) 16(15. 8) 76(10. 0.002
F JE 7K i 74(61.7) 50(49.5) 396(55.5) 0.217
igiliiN 10(8. 3) 7(6. 9 18(2.5)V 0. 002
% By % A A
MRER/(mmol « L™1) 7.47(6.16,10.4) 7.03(5.94,9.38) 6.24(4.95,7.81)" 0.003
MU (pmol < 1Y) 90.0(76.4,118.0) 84.0(73.3,114.7) 81.0(67.6,99. 7)Y 0.011
NT-proBNP(pg » mL™") 5258(2593,12058) 1846(723,4668)"? 967(469,1863)" <<0. 001

COPD . 12 1 BH. 2E 1k Bt 955 95 ; 5 HFrEF £ Le4 . P<<0. 0535 HFpEF A L%,V P<<0. 05,
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11.0% ~46. 0%, Horf RV-D3 5% & K 4 14 .
RVOTI F¥{H /N T HFrEF 4 (¥ P <<0.05),
RV-FWs ¥ KX T HFrEF 41 (P <<0.05),/H |
it 5 HFpEF AA¥ T W F M2 7. IR
3~5,

®2 BMBEUOREBEFELLEMSHESHILE

Table 2 Left heart structure and functional parameters in matched patients with heart failure

s . M(Q,.Q;)

i H HFrEF 41 (100 £ HFmrEF #H (100 i) HFpEF 4 (100 i) P 1

LVIDd/mm 64.5+8.8 54,248,107 50.7+7.6" <<0. 001
IVSTd/mm 9.24+2.2 10. 342,47 10. 242, 4V 0.003
PWTd/mm 9.4+2.1 10.142.0V 10.141. 7V 0.023
RWT/mm 0.2940.08 0.3840.09"% 0.4140.09" 0. 001
LVM-AL/g 183459 16245202 1474547 <<0. 001
LVMi-AL/(g* m %) 102430 884252 79428V <<0. 001
LV-EDV/mL 161461 113+£48"% 864370 <<0. 001
LV-EDVi/(mL -« 90+32 6142502 464207 <<0. 001
LV-ESV/mL 111447 612692 344187 <<0. 001
LAV/mL 105(81,125) 96(76,127)"% 85(67,115)" 0.008
LAVi/(mL * m ) 54(45,64) 46(39,54)1? 42(34,51)" <<0. 001
LVEF/% 2946 454307 61477 <<0. 001
E/A 1.0€0.7,1.9) 0.8€0.5,1.4) 0.8€0.6,1. 1) 0.163
DT/ms 156(122,193) 151(128,219) 203(147,243)Y 0.018
IVRT/ms 82(70,94) 77(58,99) 78(64,93) 0.041
S’ 5.0(4.6,6.3) 6.6(5.0,7. 7)Y 8.0(7.0,10. 0OV <<0. 001
E’./(ecm+s ) 5.3(4.0,7.0) 6.3(5.0,8. 00" 7.0(5.0,10.0)" <<0. 001
E/E’, 13.8(10.6,18.7) 11.9¢(8.9,15.9) 10.2(8.9,13.6)V <<0. 001
S’ 5.0(4.0,5.3) 5.6(4.8.,6.6)"7 7.0(5.0,8.3)Y <<0. 001
E’s/(cm«s™1) 4.0(3.0,5.0) 4.3(3.6,6.0)" 5.0(4.0,7.0)" <C0. 001
E/ E’ 19.9(14. 3,28.0) 15.9(12.3,22. 1? 14.0(11.0,17.3)V 0. 001
E/E’ 17.5(12.5,23.4) 14.8(11.8,18.8)? 12.5(9.9,15. 7)Y <<0. 001

5 HFrEF # L4, " P<<0. 05; 5 HFpEF A L4 ,» P<C0. 05,

3 itig

HFpEF Zd], i 5 HFpEF B AL, AHF5% & M.

FLYE 2007 4F, OPTIMIZE-HF #F 52 % i,
LVEF 40 % ~50 % i9.0o 3% B8 N 12405 550 I IR A
ARG IRAE A FF0E | 55 56 % K A LA K JE 0 TS o
it HFpEF, BfiJ5 ADHERE 5" 7 LVEF 40 %
~550 LA R MIA R, &iE GWTG-HF {F
WwFoE % 8, HFmrEF I R4 5/ F HErEF 5

HEmrEF D3R8 I ~ IV 9 He 6] SAR L K L 32 30
i 2 R DA B B R B & A= % E T HEFpEF i
X T HFrEF, ¥ 8] HFmrEF % R & fF % HErEF
M HFpEF &, 54, HEmrEF & 3560 0% iR
SR B HECEF, 1 A JF & il e 880 2% J NT-
proBNP /K FH £ HFpEF, ¥ 54 X iiE —3,



A 5 S5 L ST AL 5 ] L0 oy e R I R AR AL O I 45 4 ) BE VS b

GOU Chunli,et al. Clinical characteristics and changes of cardiac structure and function in heart . ..

s 545

R3 BEBMXBLREZEGHERRERALEY
REE

Table 3 The prevalence of complications and abnormal

rate of right heart structure parameters in

matched patients with heart failure (%))

HFrEF 41 HFmrEF 40 HFpEF 41
Wi [ ) ) ) P i
(100 i) (100 i) (100 5

i sl fok v 63(62.9)  79(79.0)2  44(44.0)  <C0.001

COPD 16(16.0)  13(13.0) 19(19.0) 0.152
=5 IR 59(59.0)  67(67.002  80(80.0)  0.005
RNy ] 36(36.0)  26(26.0)2  13(13.0)" 0.001
AL Wi 2y 23(23.0)  36(36.0)"  33(33.0) 0.011
B PR 34(34.0)  35(35.0) 42(42.0) 0. 443
RV-FWd 7(7.0)  11(11.0) 12(12.0) 0. 498
RV-FWs 6(6.0) 11(11.0) 19¢19. 0OV 0.025
RV-D1 27(27.0)  28(28.0) 31(31.0) 0. 827
RV-D2 29(29.0)  25(25.0) 29(29.0) 0.792
RV-D3 31(31.0)  17(17.00Y  16(16. 00"  0.014
RVOTI 27(27.0)  16(16.0) 15(15.0) 0.075
RVOT2 19¢19.0)  21(21.0) 24(24.0) 0. 688
PA 14(14.0)  18(18.0) 16(16.0) 0. 747
RA-D1 43(43.0)  44(44.0) 42(42.0) 0.951
RA-D2 39(39.0)  46(46.0) 42(42.0) 0. 635
RA-A 36(36.0)  45(45.0) 47(47.0) 0.283

5 HFrEF A lb#, D P<<0. 05; 5 HFpEF 4 %5 .2 P<C0. 05,

x4 BMBRUORBEAOEHNSHER

Table 4 Right heart structure parameters in matched
patients with heart failure TEs
X HFrEF 4f HFmrEF 40 HFpEF 4
5 b P fii

(100 ) (100 1) (100 )

RV-FWd/mm 4.7x1.2 4.8£1.3 4.8x1.0 0.570
RV-FWs/mm 6.54+1.3 7.0£1.8Y 7.2+£1.7Y  0.006
RV-D1/mm 36.745.9 36.5£6.5 36.5£6.1 0.948
RV-D2/mm 30. 446. 30.146.1 30.646.2 0.861

8
RV-D3/mm 61.94+8.8 59.54+7.2V 57.8+7.8" 0.002
8

RVOT1/mm 29. 444, 27.5+£4.3V 27.8+£4.2V  0.007
RVOT2/mm 28.0E4.5 28.1£3.9 27.944.5 0. 959
PA/mm 27.4E4.1 27.9+3.9 27.444.5 0. 604
RA-D1/mm 41.5£6.6 43.3+£7.7 42.948.0 0.235

H

RA-D2/mm 54.149.2 55.6£10.3 52.9%+9.7 0. 491

H

RA-A/cm? 19.8£5.7 21.5£7.4 21.8%8.6 0.120

5 HFrEF 4l e %, P P<<0. 05,

AW HFmrEF (5.0 % 8300 10.8% . 5 H
S ZRF S RGE A 13% ~15% 2, (H B A%
F China HF Registry #F 53 R3E 19 26. 6% , 1] GE 5
MABENEZMEARRA L, RFTRAAXNGEKE
B FENEZEQE SR EN, EFEREES
# HFpEF, 53 HFmrEF F7 5 51 o] 68 A%, A~
AE AR F A E O AT P L S

x5 WRAGLEMVNEERSELE

Table 5 Reference range of right heart structure pa-
rameters in control group

i H M(P;,Py) TEs

RV-FWd/mm 4.002.9,6. 1D 4.2+1.0
RV-FWs/mm 5.9(4.5,8.7) 6.1+1.2
RV-D1/mm 31.9(26.0,39. 8 31.9+4.2
RV-D2/mm 26.6(21.3,33.2) 26.8+3.6
RV-D3/mm 54.7(44.7,65.5) 54.7+6.1
RVOT1/mm 25.0(20.0,32. D 25.4+3.6
RVOT2/mm 24.7(18.7,31.0) 24.8+3.4
PA/mm 23.8(18.6,31.6) 24.1+3.7
RA-DI/mm 35.0(27.9,43. D 35.1+4.2
RA-D2/mm 45.7(35.5,56. 1) 46.3+5.9
RA-A/cm? 14.7(10. 8,20. 9) 14.942.9

MAE 54 5 D) BE 7 I R B, HEFrEF DL A2 O
PR A D RE VAR S FRAE L T HFpEF £ %5
PH Ry 20 aE i) O M U /AR R AT Tk Th RE R L A
* HFmrEF 0> IE 45 # Th 68 09 i 3B iF b 82>, He
ZEI2009 AEHRGE T 264 5] H O 5 BB E LI 3
R DS EKAESR, KB LVEF 40% ~
S5UBHELEOLENRE ER RS BN T LVEF
<<40% Y5 LVEF>55%# Z [a] . Wi 4 A A LA K &7 9K
KMENBFER X RAFEEF LVEF<40% & .
jiE China HF Registry™ i , HFmrEF B # 720>
%= A0 B R el A T HErEF 1 HEpEF 2
) o SRAT, O R 25 44 Ty e 32 A7 1 1) A4 3 1hT FHL A
R MY 2 B 288 T 12 AR, &7 5K ) e 3 8 M T F%
JLH B % HFpEF £ % B B & w2 .
HErEF X AR R, H AR 3. Hik, h
W IR R T A SR BU™ M 1 191 % R
J7 . LB B % 00 v ) M ik HFrEF . HFmrEF
Al HEpEF (0 IR 45 T gE 0 5 | . AR WF 5 & 3,
HFEmrEF ## £ L 45U ge s bn K £ T HErEF
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