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Changes of Serum Levels of sST2, MMP-2, MMP-9 and Their Relations to Cardiovascular Events in Patients with
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[ Abstract] Background Chronic heart failure ( CHF ) is the end—stage manifestations of various cardiovascular
diseases, thus it is of great clinical significance to find reliable markers to quickly and accurately predict the risk of
cardiovascular events. Objective To analyze the changes of serum levels of sST2, MMP-2, MMP-9 and their relations to
cardiovascular events in patients with CHF. Methods  From February 2016 to June 2018, a total of 96 patients with CHF were
selected as CHF group in West China Guang” an Hospital of Sichuan University, meanwhile 30 healthy volunteers admitted to this
hospital for physical examination were selected as control group; patients with CHF were divided into A group ( complicated with

cardiovascular events, n=36) and B group ( did not complicate with cardiovascular events, n=60) according to the incidence
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of cardiovascular events during follow—up. Serum levels of sST2, MMP-2 and MMP-9 were compared between control group and
CHF group, in CHF patients with different NYHA grades; general information, hemoglobin, serum natrium, GFR, LVEF,
serum levels of NT-proBNP, sST2, MMP-2 and MMP-9 were compared between A group and B group; influencing factors
of cardiovascular events in patients with CHF were analyzed by multivariate Logistic regression analysis; ROC curve was drawn
to evaluate the predictive value of LVEF, serum levels of NT—proBNP, sST2, MMP-2 and MMP-9 on cardiovascular events
in patients with CHF. Results (1) Serum levels of sST2, MMP-2 and MMP-9 in CHF group were statistically significantly
higher than those in control group ( P<0.05) . (2) Serum levels of sST2, MMP-2 and MMP-9 in CHF patients with [l -
and IV -NYHA grade were statistically significantly higher than those in CHF patients with I -NYHA grade, serum levels
of sST2, MMP-2 and MMP-9 in CHF patients with [V ~NYHA grade were statistically significantly higher than those in CHF
patients with [l -NYHA grade ( P<0.05) . (3) Incidence of cardiovascular events in CHF group was 37.5% (36/96 ) during
follow—up; there was no statistically significant difference in gender, age, incidence of hypertension, diabetes or coronary
heart disease, heart rate, SBP, proportion of patients using 3 —receptor blockers or ACEI/ARB, hemoglobin or serum natrium
between A group and B group ( P>0.05) ; GFR and LVEF in A group were statistically significantly lower than those in B
group, while serum levels of NT-proBNP, sST2, MMP-2 and MMP-9 were statistically significantly higher than in B group
(P<0.05) . (4 ) Multivariate Logistic regression analysis results showed that, LVEF ([ OR=1.208, 95%CI ( 1.043, 1.399) ],
serum levels of NT-proBNP [ OR=1.332, 95%CI (1.087, 1.634) ), sST2 [ OR=1.560, 95%CI ( 1.059, 2.300) J ,
MMP-2 [ OR=1.385, 95%CI (1.037, 1.852) ] and MMP-9 [ OR=1.461, 95%CI (1.208, 1.767) ] were influencing
factors of cardiovascular events in patients with CHF ( P<0.05) . (5) ROC curve showed that, AUC of LVEF, serum levels of
NT-proBNP, sST2, MMP-2 and MMP-9 in predicting cardiovascular events in patients with CHF was 0.668, 0.671, 0.819,
0.760 and 0.782, respectively. Conclusion Serum levels of sST2, MMP-2 and MMP-9 are significantly elevated and related
to cardiac function in patients with CHF, and the above three are influencing factors of cardiovascular events in patients with
CHF, with relatively high predictive value on cardiovascular events.

[ Key words] Heart failure; Soluble ST2; Matrix metalloproteinase 2; Matrix metalloproteinase 9; Cardiovascular

events; Root cause analysis; Diagnosis
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Al B sST2 (pg/) MMP-2 (ng/L)

MMP-9 (ng/L)

XTREZH 30 0.34 +0.06 97.67 +10.85 179.52 + 18.63

CHF 4 96 1.16+0.15  103.45+1125  450.14 +46.37
t{H 43.776 2.525 46.663
P{E <0.01 0.013 <0.01
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Table 2 Comparison of serum levels of sST2, MMP-2 and MMP-9 in
CHF patients with different NYHA grades

NYHA 534 fi% sST2 ( wg/l.) MMP-2 (ng/l.) MMP-9 (ng/L)

% 31 1.07+0.15  9847+1026  386.54+39.11
4% 42 1.14+0.13" 10543 £10.69" 423.48 +46.22"
V4 23 125+0.16" 111.48+11.35" 467.98 +47.55"
FiH 10.327 9.940 22.256

P i <0.01 <0.01 <0.01
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LVEF R IfiL3#% NT-proBNP. sST2, MMP-2, MMP-9 /K L4

Table 3 Comparison of general information, hemoglobin, serum natrium, GFR, LVEF, serum levels of NT-proBNP, sST2, MMP-2 and MMP-9 in

CHF patients complicated with cardiovascular events or not

o] 1 | AR R IR WP SRR DF (xxs, WHRE (fxs, i [B - ZAKBH ffif] ACEVARB
- oo (B4 (x+¥,§) (n(%)]) (n(%)) (n(%) ) YK /min ) mm Hg ) wifl (n (%) ) (n(%) ]
A 36 26/10 50.1+5.2 9(250) 11(30.5) 15 (41.7) 73.6+7.5 106 + 11 15 (41.7) 10 (27.8)
B4 60  42/18  48.1+49 18 (30.0) 19 (31.7) 31(517) 73.0+74 108 + 11 34 (56.7) 12 (20.0)
t (x> Ml 0.054" 1.934 0.278" 0.013" 0.902° 0.365 0.779 2.026" 0.770°
P1H 0.817 0.056 0.598 0.909 0.342 0.716 0.438 0.155 0.380
IIX
o MLk M (x5, ARk s R LVEF NT-proBNP  sST2(x s, MMP-2 MMP-9
40l (x=s, ¢/L)  mmol/L.) x”’ mlz mfn x*s, %) (xxs, ng/L) /1) (xxs, ng/lL) (xxs, ng/l)
o, 4 .(1.73111)7] o, o, }LgA o, o,
A 120+ 13 136 + 14 71.35+7.26 27.85+2.89 7890.15+800.46 1.20+0.14 104.96+10.35 452.18 +46.33
B4 123+12 138 + 14 80.55 + 8.09 34.10+3.52 6289.43+635.17 1.03+0.11  9822+9.89 396.48 +40.17
r (x> 1 1.115 0.424 5.601 8.985 10.831 6.608 3.177 6.207
P 0.268 0.687 <0.01 <0.01 <0.01 <0.01 0.002 <0.01
W A AR OISR, BN READIMNAEFF; ACEVARB= IIL55 ok R MM HIF] / 105 Bk & I 255057, LVEF= £.0%

SIS, NT-proBNP=N ASRIGHMIKETH; * Sk x 1,

R4 CHF BE ORI KA Z N Logistic #1354
Table 4 Multivariate Logistic regression analysis on influencing factors of

cardiovascular events in patients with CHF

AR i B SE Waldx{i Pfi  OR (95%CI)
B/NERER . 0209 0134 2433 0.120 1.232 (0.948, 1.603)
LVEF 0.189 0.075 6350 0.012 1.208 (1.043, 1.399)
NT-proBNP  0.287 0.104  7.615  0.006 1.332 (1.087, 1.634)
sST2 0445 0.198 5051  0.025 1.560 ( 1.059, 2.300)
MMP-2 0326 0.148  4.852  0.028 1.385 (1.037, 1.852)
MMP-9 0379 0.097 15266 <0.01 1.461 (1208, 1.767)

% 5 LVEF JZ Ifil 3 NT-proBNP,
CHF B0 M AS S A 0 (i
Table 5 Predictive value of LVEF, serum levels of NT-proBNP, sST2,
MMP-2 and MMP-9 on cardiovascular events in patients with CHF

sST2, MMP-2, MMP-9 7K ¢ X%

s MR osecr AR tor BRI
LVEF 0.668  (0.558,0.778)  29.52% 0.61 0.53
NT-proBNP  0.671  (0.563,0.778 ) 7553.02ng/L. 0.63 0.54
sST2 0.819  (0.736,0.902) 1.13 pg/L 0.78 0.72
MMP-2 0.760  (0.663,0.857) 101.35ng/LL  0.69 0.74
MMP-9 0.782  (0.693,0.872) 42928 ng/L.  0.66 0.60
3 g
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Figure 1 ROC curve for LVEF, serum levels of NT-proBNP, sST2,

MMP-2 and MMP-9 in predicting cardiovascular events in patients with
CHF
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