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[ Abstract]  Objective To analyze the correlations of serum levels of TIMP4, ES and FFA with cardiac function and
prognosis in patients with chronic heart failure. Methods From January to June 2015, a total of inpatients with chronic heart
failure were selected as observation group in the Department of Cardiovascular Medicine, the Seventh People’s Hospital of Hebei
Province, meanwhile a total of 60 healthy people admitted to this hospital for physical examination were selected as control
group. Blood routine examination results, serum levels of TIMP4, ES, FFA and CRP, and index of cardiac function were
compared between the two groups, influencing factors of chronic heart failure and correlations of serum levels of TIMP4, ES and
FFA with cardiac function in patients with chronic heart failure were analyzed, and serum levels of TIMP4, ES and FFA were
compared in chronic heart failure patients with different prognosis. Results TC of observation group was statistically significantly
lower than that of control group, LDL-C and WBC of observation group were statistically significantly higher than those of control
group, while ESR of observation group was statistically significantly faster than that of control group (P <0.05) ; no statistically
significant differences of TG was found between the two groups (P >0.05). Serum TIMP-4 level of observation group was
statistically significantly lower than that of control group, while serum levels of ES, FFA and CRP of observation group were
statistically significantly higher than those of control group (P <0.05). LVEDD and LA of observation group were statistically
significantly larger than those of control group, while LVEF of observation group was statistically significantly lower than that of
control group (P <0.05). Multivariate Logistic regression analysis results showed that, serum TIMP4 level was the protective
factor of chronic heart failure [ OR =0.713, 95% CI (0.422, 0.928)), while serum levels of ES [ OR =4.352, 95% CI
(2.014, 6.204)]) and FFA [OR =2.304, 95% CI (1.025, 3.627) ) were risk factors of chronic heart failure (P <0.05).
Pearson correlation analysis results showed that, serum TIMP-4 level was positively correlated with LA (r = - 0.372) and
LVEDD (r= -0.416) of patients with chronic heart failure, respectively (P <0.05), was positively correlated with LVEF
(r=0.564, P<0.05); serum ES level was negatively correlated with LA (r =0.362) and LVEDD (r=0.421) patients with
chronic heart failure, respectively (P <0.05), was negatively correlated with LVEF (r = -0.427, P <0.05); serum FFA
level was positively correlated with LA (r = 0.376) and LVEDD (r = 0.453) of patients with chronic heart failure,
respectively (P <0.05), was negatively correlated with LVEF (r= -0.553, P <0.05). Serum TIMP4 level of chronic heart
failure patients with poor prognosis was statistically significantly lower than that of patients with good prognosis, while serum levels
of ES and FFA of chronic heart failure patients with poor prognosis were statistically significantly higher than patients with good
prognosis (P <0.05). Conclusion Serum levels of TIMP4, ES and FFA were influencing factors of chronic heart failure,
and they are closely correlated with the cardiac function and prognosis in patients with chronic heart failure.
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2.1 PSR M A AR LA AL TC
R T XL, LDL-C 1 WBC = T X M2, ESR PR X
WA, ZRYAGRITFEX (P<0.05); WAZILH
TG [, ZFTGIEL (P>0.05, Wk 1),

F 1 WZAE MR IR LR (7 xs)

Table 1  Comparison of blood routine examination results between the
two groups
qam <mIEOCVL) (mn’f:l,/L) <HE£§DCL) (x‘f(]fgc/m mEj?h)
AE4 60 4.63:1.04 178146 3.08:1.46 5.74:1.26 24.19: 7.64
WE4 118 4.14:0.89 1.78:1.27 3.62:1.57 8.26:1.83 82.36:16.29
¢ 7.428 0.247 14.369 6.273 15.241
P{E <0.001 0.834 <0.001 <0.001 <0.001

. TC = BAHEBE, TG = =BtH M, LDL-C ={I%% 5 5 & A AL
i, WBC = H4IiEIT4, ESR = £L 40/ iiifsR

2.2 W2 R FIMIETIMP4 . ES, FFA &% CRP /K 1
A OMERYLHR A LIS TIMPA KL F X IE4L, 1 ES,
FFA J¢ CRP /K- X IRAL, ZRWESIT¥EL (P
<0.05, W#2),

F2 MHZIAH MIGETIMP4 | ES, FFA K& CRP /K- [L# (% £s)

Table 2 Comparison of serum levels of TIMP4, ES, FFA and CRP
between the two groups
MW G e i)
XL 60 147.82+52.39  53.87=x17.36 0.39 £0.04 34.8+7.4
WA 118 96.37+34.28  86.39+15.46 0.57 £0.09 52.115.3
tfl 7.867 7.693 14.753 5.473
Py <0.001 <0.001 <0.001 <0.001

H: TIMP4 = &R EHMALMH F T 4, ES=E @E$F X, FFA
=B IBIIR, CRP=C RN

2.3 W4URE OIRER bR LR W41 LVEDD Fi
LA RTXHRZH, LVEF lLTX 4, ZRYA G HE
X (P<0.05, WF3),

R3 WABFELIHERIRLE (% £5)

Table 3  Comparison of index of cardiac function between the two groups

45| #i%  LVEDD(mm) LA (mm) LVEF(% )
XHREZL 60  45.36 £4.36  32.46x12.34  66.45£5.36
WZEA 118 58.62+9.34  48.27=11.39  42.396.08

tfl 10. 424 8.510 25.945

P <0.001 <0.001 <0.001

. LVEDD = 20 ZE Pk KM MR, LA = 2.0 54, LVEF =
SIS [ 167348
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2.4 ZHZE Logistic [AIF4M 47 4 TC. LDL-C., WBC,
ESR. TIMP4 ., ES, FFA, CRP {EH 45 &, 18 M0
TR AE A (A RRE L 4) #ITERER
Logistic [8] 573 #r, 25K W7~, WBC, ESR Kl i ES,
FFA | CRP /K F 218 ¥E.0 Sl fa i &R, 17
TIMP-4 /K& tg k0 I gy iy R I R (P <0.05, I
#£5).

x4 RIRME

Table 4 Variable assignment

it ik fig
C <5.17 mmol/L, =0, 5. 17 mmol/L = 1
LDL-C <3.10 mmol/L =0, =3. 10 mmol/L=1
WBC <3.0x10%/L=1,(3.0~9.5) x10°%/L.=2, >9.5 x10°/1.=3
ESR <20 mmw/1 h=0,>20 mm/1 h=1
TIMP4 Ll
ES SHlfE
FFA S
CRP <30 mg/L=0,230 mgy/L=1
1By J=0,%=1

RS @M IR N R ZINER Logistic MM

Table 5 Multivariate Logistic regression analysis on influencing factors of

chronic heart failure

B B SE  Wald x> Pfi OR(95% CI)

TC 0.345  0.262 2.165 0.638 1.421(0.421,1.362)
LDL-C  0.006  0.004 2.365 0.111 1.006(0.995,1.042)
WBC 0.145 0.071 3.967 0.034 1.156(1.060,1.328)
ESR 0.481 0.114 19. 657 0.004 1.618(1.294,2.022)
TIMP4 -0.346  0.082 17. 321 0.008 0.713(0.422,0.928)
ES 1.448 0.365 17. 024 0.008 4.352(2.014,6.204)
FFA 0.912  0.231 12. 034 0.011 2.304(1.025,3.627)

CRP 1.376  0.347 16. 352 0.009 3.934(1.527,9.326)

2.5 AHXMAHT  Pearson AHOCHE AT AR BN, MG
TIMP-47KF- 5 18 P00 77 5 v i35 LA, LVEDD £ 1 A
X, 5 LVEF £IEMX (P <0.05); IM ES K512
PO g B LA LVEDD B IEAA¢, 5 LVEF 21
A% (P<0.05); I3 FFA K508 M0 3l &
LA, LVEDD 2 iFAH3, 5 LVEF 26 AM% (P <0.05,
WF6).,

2.6 AFEWERBFIMEE ES, TIMP4 ) FFA K i
118 ittt Sy 3 g v 1 AR NI R A0 T i A
BEIRyT & 26 i, BET- 18 fil, HiJE AN K I TIMP4 /K
PARTF B R4, Mg ES. FFA K@ Tl R4
H, ZRVASIEEL (P<0.05, WET),

Fo6 MG ES, TIMP4 K FFA /K- 54810 J) i 85 O I REFE AR 19
ARG
Table 6 Correlations of serum levels of ES, TIMP-4 and FFA with index of
cardiac function in patients with chronic heart failure
SohT LA LVEDD LVEF
rfi P rfi P rff P
TIMP4 -0.372 0.035 -0.416 0.017 0.564 0.024
ES 0.362 0.032 0.421 0.014 -0.427 0.036
FFA 0.376 0.024 0.453 0.019 -0.553 0.021

®7T ARG EHF M ES, TIMP4 K FFA KV (7 +s)
Table 7 Comparison of serum levels of TIMP4, ES and FFA in chronic

heart failure patients with different prognosis

HE Gi%k TIMP4(pg/L) ES(pg/L) FFA ( mmol/L)
WS RIF 74 126.46+22.35  60.51 +11.64  0.42 £0.07
WEARRE 44  58.17£12.64 92.37+16.91  0.81 +0.17

RiEN 7.826 5.394 1.327

P 0.024 0.031 0. 005
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