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Correlations Between Severity of Heart Failure Related to Coronary Heart Disease of
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[Abstract] Objective: To explore the correlations of the severity of heart failure related to coronary
heart disease arising from Qi deficiency and blood stasis with cardiac function indexes, energy metabolism
indexes, coagulation function indexes, and inflammatory factors, in order to provide a scientific basis for further
research on the biological foundation of this disease. Method: Two hundred patients with heart failure related to

coronary heart disease of Qi deficiency and blood stasis syndrome were collected and then classified into mild,
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moderate and severe groups according to their scores of Qi deficiency and blood stasis syndrome. Meanwhile, 40
healthy persons confirmed by physical examination during the same period were included into the control group.
Such biological indexes as cardiac function indexes, energy metabolism indexes, coagulation function indexes,
and inflammatory factors were determined in patients of each group for comparison. Then the Spearman rank
correlation analysis was conducted to figure out the correlations between differential indexes and the severity of
Qi deficiency and blood stasis syndrome, followed by the determination of risk factors for the severity of Qi
deficiency and blood stasis syndrome by ordered logistic regression analysis. Result: The cardiac function
indexes, energy metabolism indexes, coagulation function indexes, and inflammatory factors in patients with
heart failure related to coronary heart disease arising from Qi deficiency and blood stasis varied significantly.
There were significant statistical differences in the levels of N-terminal pro-B-type natriuretic peptide
(NT-ProBNP) , 6-minute walk test (6MWT) , heart-type fatty acid-binging protein (H-FABP) , prothrombin
time (PT), activated partial thromboplastin time (APTT), tumor necrosis factor-a (TNF-a), and nitric oxide
(NO) among the mild, moderate, and severe groups (P<0.05). The severity of Qi deficiency and blood stasis
syndrome was positively correlated with NT-ProBNP (7=0.144) , PT (r=0.173), and APTT (r=0.144) , but
negatively with 6MWT (r=-0.287). The 6MWT [ odds ratio( OR)=0.995, 95% confidence interval (CI) 0.991-
0.998),P<0.01] and APTT(OR=1.088,95%CI 1.021-1.157,P<0.01) were independent risk factors affecting the
severity of heart failure related to coronary heart disease arising from Qi deficiency and blood stasis.
Conclusion: The severity of heart failure related to coronary heart disease of Qi deficiency and blood stasis
syndrome is closely related to NT-ProBNP, 6MWT, H-FABP, PT, APTT, TNF-a, and NO. Moreover, 6MWT
and APTT can be used as independent risk factors to evaluate the severity of patients with heart failure related to
coronary heart disease due to Qi deficiency and blood stasis.

[ Keywords] coronary heart disease; heart failure; Qi deficiency and blood stasis syndrome; biological
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Table 1 Comparison of biological indicators between study group

and control group [M(Q1,Q3)]

&t 5% 41 (n=200) Xf HR 4 (n=40)
NT-proBNP/pg- L 852.00(396.00,2128.75)" <100
LVEF/% 43.00(38.00,48.00)"  65.00(62.00,68.00)
LVDD/mm 54.00(50.00,61.00)"  45.00(44.00,46.75)
FS/% 21.00(19.00,24.00)"  34.50(32.00,36.00)
6MWT/m 423.27(380.00,457.96)" 560.00(496.25,627.50)
TC/mmol-L"' 3.88(3.32,4.53)" 4.48(3.82,5.00)
TG/mmol-L"' 1.44(1.00,1.98) 1.39(0.98,2.13)

HDL-C/mmol-L" 1.16(0.95,1.33) 1.09(0.94,1.34)

LDL-C/mmol-L" 2.30(1.93,2.98)" 2.97(2.56,3.42)

BGlu/mmol-L" 6.00(4.97,8.86)" 4.70(4.43,5.3)

GLUT-1/pg-L" 4.00(3.22,4.76)" 4.41(4.11,4.76)
H-FABP/ng-L"'  1068.55(827.12,1362.48)" 602.69(431.21,789.79)
PT/s 12.00(10.70,12.90)"  10.47(10.10,11.10)
APTT/s 30.71(27.70,33.80)"  34.43(31.83,37.20)
FIB/g-L" 3.30(2.67,3.95) 3.28(3.06,3.76)
TT/s 15.18(13.90,16.50) 15.11(14.63,15.58)
TXB,/ng-L" 976.23(480.60,1244.11)" 312.90( 143.95,1202.34)

6—ket0—PGF1a/ng~L'1 648.91(470.60,840.80) 621.40(512.59,727.84)

CD62P/pg L™ 36.79(26.14,48.18)"  22.73(18.54,31.27)
IL-6/ng-L"! 3.27(2.22,5.72)" 1.56(0.74,2.59)
TNF-a/ng- L’ 8.93(7.65,10.52) 9.23(8.16,10.62)
NO/pumol- L' 82.20(65.17,108.81)" 54.63(41.59,72.44)
ET-1/ng-L" 0.90(0.71,1.22)" 0.65(0.59,0.86)

1 5% BRZA AV P<0.01 5 iy T FR 28 NT-proBNP 45 b7 46 25 5
<100 ng L™, Hg 708 Bl P45 52, 28 b o it v 3 55000 43 07 X T 2
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%2.,3,

x2 SENMESHBFRSHIER
Table 2 Comparison of age distribution among groups of Qi

deficiency and blood stasis syndrome

4151 1%k RRCES k4
QXXY-L 31 61.81+8.38
QXXY-M 153 64.39+7.91
QXXY-H 16 64.75+9.59

F3 SEMMIEESAE MR G HFELR

Table 3 Comparison of gender and comorbidities between groups

of Qi deficiency and blood stasis syndrome i
51 CEIR/ 3
qom B B OBERR 0B R
POOE wm o owm ma
QXXY-L 31 27 4 13 7 2 1
QXXY-M 153 101 52 73 42 3 16
QXXY-H 16 10 6 11 2 0 0

2.3 AUBIMFIERE b 3 AL A A4 A A
230 DIUIRESEAR LA BFRAS R BN, A RSE
IS5 I ™ F R AR E 3 4 [B] NT-proBNP, 6MWT 7K
% 5 BA S B X (P<0.05) ,LVEF,LVDD3 4
W2 SLgit B L —PAHR MWL, 5
QXXY-L 4 &, QXXY-M 4 NT-proBNP /K *F- B i
ThiE , 6MW T /K- B 18 [ i (P<0.05) ; 5 QXXY-L4
FTQXXY-M 4 48, QXX Y-H 4H 6MW T 7K - B &l [
ik (P<0.05) ; LVEF,LVDD,FS 4 [i] lb ¢ , 2 % 4
IR WaR4,

Table 4 Comparison of cardiac function indexes between groups of Qi deficiency and blood stasis syndrome [M(Q1,Q3) ]

Eigl 511 %5% NT-proBNP/pg- L' 6MWT/m LVEF/% LVDD(X+s)/mm  FS(x+s)/%
QXXY-L 31 449.00(248.00,1 234.00) 465.00(380.50,497.50) 40.00(34.00,46.00) 57.37+9.64 19.93+3.86
QXXY-M 153 947.00(479.00,2290.00)"  415.00(369.50,480.00)" 43.00(38.00,48.00) 55.14+8.49 21.34+4.04
QXXY-H 16 1101.50(279.35,2 923.75) 345.00(302.50,470.00)""”  44.00(34.00,50.00) 54.53+9.73 21.80+6.71

1 :NT-proBNP,6MWT 3 £ Jii] [ ¢ P<0.05; 5 QXXY-L 4 iV P<0.05; 5 QXXY-M 4H L4 2 P<0.05.,

2.3.2 e REIE AR LA R TR IR R ™ B
FEBE R 3 410 H-FABP7J<ﬂ?ttifi,£ﬁﬁﬁéfLﬁ
S0 L (P<0.01) 5 #F — 25 2l M P L%, 5 QXXY-
M 41 L5, QXXY-L zﬁ ,QXXY-H 4] H-FABP 7K -
R (P<0.05) s RAEMRAL A LAL , 2 R gt &
X WS,
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(P<0.05) ; #k — 20 21 [0 R 9 L 45, 5 QXX Y-L 2 F1
QXXY-M 4 %, QXXY-H 4 # %% PT, APTT /K F
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Table 5 Comparison of energy metabolism indexes between groups of Qi deficiency and blood stasis syndrome[ M(Q1,Q3) ]

TC TG
/mmol-L"

HDL-C(¥+s)
/mmol-L"

4 Bl

/mmol-L"

LDL-C BGlu
/mmol-L"

H-FABP
/ng-L!

GLUT-1

/mmol-L" /mg-L!

QXXY-L 31 3.82(3.28,4.51) 1.31(1.00,1.85)
QXXY-M 153 3.95(3.42,4.54) 1.46(1.03,1.98)

QXXY-H

16 3.84(3.03,4.47) 1.525(0.86,2.50) 1.3120.27 2.32(1.74,3.08) 5.41(4.72,8.55) 3.87(2.99,4.51)

1.1940.29 2.23(1.86,2.50) 5.52(4.74,8.12) 4.37(3.02,5.05) 1004.12(698.30, 1164.83)"

1.1640.26 2.34(1.93,3.00) 6.10(5.02,7.84) 3.95(3.23,4.75) 1 120.29(845.14,1452.17)

907.67(659.97,1203.56)"

i - H-FABP 3 44 ] HL 4% P<0.05; 5 QXXY-M 44 45 V' P<0.05

F6 S MFIE & iE 5 m I AR AR L8 [M(Q1,Q3) ]

Table 6 Comparison of coagulation function indexes among groups of Qi deficiency and blood stasis syndrome [ M(Q1,Q3) ]

. PT APTT FIB (x+s TT TXB 6-keto-PGF CD62P
am () ; ) e '
/s /s /g-L /s /ng+L (x+s)/ng-L /ng L
QXXY-L 31 11.70(10.20, 31.80(27.70, 3.17+0.80 15.50(14.30, 883.09(258.01,1  625.47+401.66 39.921(22.172,
12.40) 33.40) 16.60) 274.60) 56.395)
QXXY-M 153 12.03(10.7, 30.50(27.55, 3.38+0.85 15.21(13.80, 989.62(639.02,1 687.76+277.12 35.901(26.665,
12.80) 33.30) 16.75) 241.12) 46.12)
QXXY-H 16 12.90(11.93, 35.55(31.72, 3.23+0.57 15.20(14.18, 904.63(572.33,1  681.01+335.53 34.124(24.312,
13.70)"% 40.18)"% 16.13) 968.06) 52.782)

:PT,APTT 3 41 i) Lb 4 P<0.05; 5 QXXY-L 2 I #5 V' P<0.05; 5 QXX Y-M 41 Lt 45 * P<0.05.

(P<0.05) ;3 — 2 [a) W0 4 L 4%, 5 QXXY-L 41 [
B, QXXY-M 4 B H INF-a K FW BRI, 5
QXXY-L L5, QXXY-M 4H H 3 NO /K BT &

F7 [ENRESABRERFHEREE [M(Q1,Q3)]

5 QXXY-M 4 He# , QXXY-H 4 i # NO /K F W i
FEAR (P<0.05) . RIGHIRALMIIF U] W it 22 5 .
D—IL% 70

Table 7 Comparison of inflammatory factor indexes among different groups of Qi deficiency and blood stasis syndrome [M(Q1,Q3) ]

45 Bi% IL-6/ng-L" TNF-aV'/ng-L" NO¥/umol-L" ET-1/ng-L"
QXXY-L 31 2.74(1.94,3.94) 8.22(7.12,9.64) 73.53(57.63,93.17) 0.89(0.64,1.15)
QXXY-M 153 3.71(2.33,6.02) 9.07(7.89,10.77)" 85.71(67.07,111.57)" 0.91(0.72,1.26)
QXXY-H 16 2.92(1.88,7.68) 8.35(6.70,10.67) 67.86(57.47,84.71)% 0.80(0.56,1.63)

5 QXX Y-L AL H#8 VP<0.05; 5 QXXY-M 41 H 4 ¥ P<0.05; 3 4[] H 4% ¥ P<0.05,

2.4 SR MR E R B S 25 SR bR 09 A DG
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ERESEFRB/IRMCR . 4581 TR, SR MFHE
J= R JE 5 NT-proBNP (#=0.144) , PT (r=0.173) ,
APTT (7=0.144) /K ¥ 2 IE Ml X , 5 6MWT (r=
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(P<0.05), ¥ hr 2 R G i 2 X,

25 MHXEIRESREMPIEEREHLR D
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Z JUAT J¥ Logistic [0 9 73 #7 , 45 L /R, 6MWTL Lk
{H b (OR)=0.995,95% % {5 X [A] (C1)0.991~0.998,
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P<0.01) 38 b S 76 00 95 U 7 568 3 /< I 958 3iF ™ 2 A
BE 0k N7 5% e R &R (P<0.05) . L3 8.

F8 SIEMMIE™ERES5HEXEREEF Logistic B3 5 17
Table 8 Ordinal logistic regression analysis of severity of Qi

deficiency and blood stasis syndrome and related indexes

95%CI

1515 ORfH fFiEiR% Wald P ——————

TR R

NT-proBNP 1.000 0.000 1.414 0.234 1.000 1.000

O6MWT 0.995 0.002 8.967 0.003 0.991 0.998

PT 1.106 0.083 1.465 0.226 0.940 1.302

APTT 1.088 0.032 6.771 0.009 1.021 1.157
3 itig
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