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Ratio of monocyte to high-density lipoprotein and clinical outcomes in

patients with acute decompensated heart failure
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Abstract Objective: To explore the relationship between monocyte to high-density lipoprotein ratio(MHR)
and the clinical prognosis of patients with acute decompensated heart failure(ADHF). Methods: A total of 1 515
hospitalized patients with ADHF from November, 2012 to December, 2019 were included in this retrospective
study. Enrolled patients were divided into three groups by tertile of MHR: Tertile 1(T1), MHR<C0. 38; Tertile
2(T2), 0. 38<<MHR<C0. 58; Tertile 3(T3), MHR=>0.58. Endpoints included all-cause death, cardiovascular
death, and major adverse cardiac events(MACE). Multivariate adjusted Cox hazard Proportional models were fit-
ted to investigate the association of MHR with clinical outcomes. Results: During the 5-year follow-up period, all-
cause death, cardiovascular death and MACE occurred in 358(28.0%) . 182(12. 0%) and 839(55.4%) cases, re-
spectively. In multivariate Cox proportional hazard models, the risk of incident primary endpoints was associated
with the highest MHR tertile. After adjustment for confounding factors, hazard ratios(HRs) for the highest ter-
tile(MHRZ>0. 58) versus the lowest tertile(MHR<C0. 38) were 1.35(95%CI1.04—1.77; P =0.023) for all-
cause death, 1.57(95%CI1.08—2.28; P =0.010) for cardiovascular death and 1.26(95%CI1.06—1.51; P=

0.010) for MACE. Conclusion: Elevated MHR was directly associated with an increase in all-cause death, cardio-

o 775 »

vascular death and MACE in patients with ADHF.

Key words ratio of monocyte to high-density lipoprotein; acute decompensated heart failure; prognosis
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WA, 295 20 HF 89 50 % ~70% . 18 % & 4
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Figure 1 Patient inclusion flow chart
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Table 1 General data BICY%) s M(Pys s Pirs)
WA S 515 D T1 21 (509 %) T2 41 (508 i) T3 41498 fi) P {8
tk 649(42. 8) 273(53.6) 201(39.6) 175(35.2) <£0.001D2)
AR % 74.00(64.50,81.00) 75.00(66.00,82.00) 75.00(65.00,81.00) 73.00(62. 00,80.00) 0. 00328
5%/ (kg/m?) 23.63(21.85,25.39) 23.39(21.74,24.97) 23.65(21.78,25.51) 23.84(22.15,25.70) 0.0182
NYHA [l f1 1V 2% 1175(77.6) 373(73.3) 387(76.2) 414(83.3) <<0.0012)%
% KA 341(22.5) 86(16.9) 125(24.6) 130(26.2) 0.001D2)
el 159(10.5) 37(7.3) 65(12. 8) 57(11.5) 0.011D2)
B TR 9 473(31.2) 126(24. 8) 169(33.3) 178(35. 8) <0.001D2
TR 1l 1006(66. 4) 335(65. 8) 359(70.7) 312(62.8) 0.028%
5eE AR 2 ok ks B 1t Ak 566(37.4) 164(32.2) 215(42.3) 187(37.6) 0.0041
TEL R Bl Ik B A 395(26. 1) 123(24.2) 154(30. 3) 118(23.7) 0.029D%
BEAE: 0 IULATE 3E 202(13.3) 49(9.6) 75(14.8) 78(15.7) 0.009D2
B 43 A o 346(22.8) 108(21. 2) 111¢21.9) 127(25.6) 0.21
Lo JUEE 5 155 9 228(15.0) 77(15. 1) 68(13.4) 83(16.7) 0.34
L 5 B 5y 755(49. 8) 256(50. 3) 249(49.0) 250(50. 3) 0.895
1L 359(23.7) 138(27.1) 102(20. 1) 118(23.7) 0.031D
ACEI/ARB 628(41.5) 231(45. 4) 214(42. 1) 183(36.8) 0.0212
B 2 1A BEL #i 55) 974(64.3) 301(59. 1) 346(68. 1) 327(65. 8) 0.00812)
%5 30 T B ¥ 7 313(20.7) 109(21. 4) 116(22.8) 88(17.7) 0.117
PR3 1159(76.5) 380(74.7) 374(73.6) 404(81.3) 0.0082)%)
Pl /NH 25 ) 723(47.7) 240(47.2) 246(48.4) 237(47.7) 0.92
BUBEZ ) 422(27.9) 140(27.5) 146(28.7) 136(27.4) 0. 866
fbiT 254 802(52.9) 249(48.9) 293(57.7) 260(52.3) 0.0192
LVEF/% 46.00(36. 00,54, 00) 48.00(39. 00,55, 00) 45.00(37. 00,55, 00) 44, 00(34.00,53.00) <0.0012%
L EF IR ANAE/ cm 5.60(5.05.6.30) 5.59(5.04.6.14) 5.64(5.10.6.35) 5.65(5.04,6.45) 0.069
Jiii 2y ik i 73 / mmHg 42.00(35.00,50.00) 41.00(35.00,50. 00) 42.00(35.00,50.00) 42.00(35.00,50.00) 0.706
MHR/ (X 109 /mmol.) 0.47(0. 32,0. 66) 0.28(0.22,0.32) 0.47(0.41,0.52) 0.79€0.66,1.02) <<0.001D2%)
S IR & i/ (mmol /1) 3.64(3.02.4.40) 3.90(3.25,4.59) 3.62(3.03,4.37) 3.38(2.84,4.11) <0. 001D
H il =&/ (mmol/L) 1.03(0.75,1.45) 0.94€0.67,1.28) 1.08(0.78,1.57) 1.09(0.81,1.52) <0.001D2)
LDL-C/(mmol/L) 1.93(1.47,2.49) 1.97(1.51,2.54) 1.93(1.48,2.51) 1.90(1.40,2.46) 0.186
HDL-C/(mmol/L) 0.96(0.78,1.20) 1.22(1.04,1.43) 0.95€0.85,1.10) 0.75(0.61,0.88) <0.001D23)
B R F K/ (pmol /L) 527.00(233.00,932.50)  450.00(201.00,819.00)  524,00(266.75,886.00)  576.00(275.00,1140.00)  <<0.001D2)3
LA B/ (X109 /1) 6.20(5.00,7.70) 5.10(4.30,6.20) 6.30(5.30,7.50) 7.50(6.00,9.10) <0.001D2%)
e kL 4 i L 1/ Y6 66.80(59.80,74.00) 65.70(58.60,73.70) 66.10(59.50,72.20) 68.90(61.40,76.60) <20. 00129
A e/ 7.30(5.90,8.90) 6.30(5.10,7.60) 7.30(6.00,8.50) 8.50(7.10.10.20) <0.001DD
MLLEH/ (g/L) 128.00(112.00,140.00)  125.00(109.00,137.00)  129.00(115.00,143.00)  129,00(112.00,142.00) 0.001D2)
eGFR/(mL/min) 70.00(48.00,87.00) 74.00(52.00,88.00) 70.00(48.00,86.97) 65.00(44.55,87.00) 0.099
i AL/ (emol /L) 83.00(67.00,110.00) 79.00(63.00,103.00) 86.00(68. 88,108, 05) 87.00(70.00,119.00) <0.0012%
1ML BR R / (ol /L) 427.50(338.00,539.00)  387.00(316.00,490.00)  436.00(350.00,535.25)  461.50(357.00,593.50) <0.001D2%
114/ (mmol/L) 3.96(3.68,4.28) 3.95(3.71.,4.24) 3.98(3.67,4.30) 3.93(3.65,4.28) 0.647
i1/ (mmol/L) 141.00(138.20,142.90)  141.60(139.00,143.60)  141.00(138.40.142.90)  140.20(137. 20,142, 30) <<0. 0012
25 6 4%/ Cmmol/L) 5.10(4.55,6.12) 4.94(4.47,5.71) 5.13(4.59.6.11) 5.31(4.60,6.62) <0.001D2
B2t & A/ % 6.14(5.80,6.80) 6.02(5.70,6.50) 6.16(5.80,6.70) 6.37(5.90,7.10) <0.001D2%)
C R ZE M/ (mg/L) 4.30(2.40.10.20) 3.40(2.00,5.50) 3.70(2.30,7.23) 8.20(3.50,28.90) <0. 001D
HEM/ (g/L) 38.10(35.50,40.70) 38.80(36.20,41.10) 38.30(36.00,41.00) 36.90(34.10,39. 80) <0. 00123
T 2 R % A/ (U /L) 19.30(13.40,30.50) 17.90(12.60,25. 90) 19.10(13.05,29.15) 22.90(14.50,40. 35) <0.0012)3)
KA AR AW/ (U/L) 23.20(18.00,31.67) 22.60(18.15,29.55) 22.30(17.70,30.00) 24.70(18.35,36.00) <<0. 00123

TL 45 T2 HI# .0 P<<0.05;T1 415 T3 414 ,2 P<<0.05; T2 415 T3 41 4,3 P<<0. 05,
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Figure 3 Cumulative incidence adjusted for clinical endpoint events at 1 and 5 years
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Table 2 Relationship between MHR and all-cause death,cardiac death and MACE
KA IE iR 1 B 2 HR 3
HR(95%CD P HR(95%CI) P HR95%CI) P i HR(95%CI) P 1
14
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T1 %% 5% %% %%
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Figure 4 Correlation between MHR and clinical outcomes
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