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ABSTRACT Objective: To investigate the relationship between plasma periostin protein, cardiac troponin I (cTnl), brain natriuretic
peptide (BNP) and changes of mean wall stress (MWS) in patients with dilated cardiomyopathy (DCM), and the prognostic value in
dilated cardiomyopathy. Methods: A total of 89 DCM patients admitted to the hospital and 79 healthy controls from March 2019 to
March 2022 were selected as the study group and the control group, respectively. The changes in plasma periostin protein, cTnl, BNP and
MWS were measured. And the above four indexes were compared between the two groups.Followed up the incidence of cardiovascular
adverse events in patients discharged from hospital for one year, conduct relevant statistical analysis, and analyzed.their clinical
significance. Results: The levels of plasma periostin protein, cTnl, BNP and MWS in study group were significantly higher than those in
control group (P<0.05). Pearson correlation analysis showed that levels of plasma periostin protein, cTnl and BNP were all positively
correlated with MWS (r=0.619, 0.428, 0.665, P<0.05). The levels of plasma periostin protein, cTnl, BNP and MWS in patients with good
prognosis were significantly lower than those with poor prognosis (P<0.05). ROC curves showed that AUC values of plasma periostin
protein, cTnl, BNP and MWS for predicting prognosis were 0.973, 0.702, 0.803 and 0.802, respectively. AUC values of plasma periostin
protein, cTnl and BNP respectively combined with MWS for predicting prognosis were 0.984, 0.810 and 0.857. Conclusion: The plasma
periostin protein, cTnl and BNP are abnormal in DCM patients, which are closely related to MWS changes. Plasma periostin protein,
cTnl and BNP respectively combined with MWS are of certain value in predicting prognosis of DCM.
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Table 1 Comparison of general information between the two groups

Groups N Gender (male/female) Age (year)
Study group 89 46/43 43.12+10.22
Control group 79 43/36 43.34+11.81
ty? 0.127 0.095
P 0.722 0.925

1.2 Fik
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ating characteristic curve,ROC) #4743, P<0.05 N EFHEG
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Table 2 Comparison of plasma periodin, cTnl, BNP and MWS levels between the study group and the control group (xs)

Groups N Periostin(ng/L) cTnl(ng/mL) BNP(ng/L) MWS(kPs)
Study group 89 82.69+19.24 6.64+2.65 953.22+109.81 453.16+40.88
Control group 79 53.81+£10.33 1.06+0.34 346.91+£28.33 262.81+20.94
t 7.781 18.574 20.591 37.265
P <<0.001 <<0.001 <<0.001 <<0.001
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Fig. 1 Distribution of plasma periodin, cTnl, BNP and MWS levels
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Table 3 Comparison of plasma periodin, cTnl, BNP and MWS levels between patients with different prognosis (x+s)

Groups N Periostin(ng/L) cTnl(ng/mL) BNP(ng/L) MWS(kPs)
Good prognosis 70 79.63£6.12 6.03+2.35 8.21+3.11 419.33+60.18
Poor prognosis 19 93.96+8.33 8.89+2.61 14.39+4.03 577.80+81.33

t 12.799 7474 11.193 14.458
P <<0.001 <<0.001 <<0.001 <<0.001

2.4 Il 3¢ periostin ZF B .cTnl.BNP L& MWS K EFFMNES
#

ROC £k B7w, Ifii 3% periostin 25 H .cTnl .BNP Ll & MWS
K 00 £ TS 2k T I (Area Under Curve, AUC)

B354 0.973.0.702.,0.803.,0.802, [fil %% periostin & [ .cTnl,
BNP X & MWS JHF #lill & % #il 5 AUC {8 43 51 2 0.984
0.810.,0.857, .72 4 &l 2.,

& 4 M3 periostin & A .cTnl,BNP XK MWS K3 ERHBHI TS 2
Table 4 Prognostic value of plasma periodin, cTnl, BNP and MWS levels

Indicators Cut-off value

AUC Sensitivity Specificity 95%CI P
Periostin (ng/L) 82.04 0.973 81.4 100.0 0.934~1.00 <0.001
c¢Tnl (ng/mL) 8.35 0.702 84.3 55.6 0.558~0.847 0.008
BNP(ng/L) 12.98 0.803 90.0 61.1 0.683~0.923 <0.001
MWS(kPs) 475.04 0.802 87.1 72.2 0.67~0.934 <0.001
Periostin combined with MWS - 0.984 0.871 0.944 0.813~1.00 <0.001
cTnl combined with MWS - 0.810 80.0 77.8 0.675~0.944 <0.001
BNP combined with MWS - 0.857 91.4 72.2 0.763~0.951 <<0.001
3 b 2EPT, PRI, XTIk U R S W S A A B Tl

3 e L LS E I R 25 A B M DK 0 1638
HA T LML, 883 H BRI R B HIX e

PRI E T3], SEZ o 17k Jig , Wi R T

periostin £ [ ) 2L A 1, 52y WUSCET 240 i 7>
e, AT AR ORG T BREDN L S B 9 B R AL (8 LT 4



DREYESSHE  biomed.cnjournals.com  Progress in Modern Biomedicine Vol23 NO.18 SEP.2023

- 3589 -

1.0

X e
[ periostin
0.8 —cTnl
—BNP
F—MWS
> 064 |___periostin
206 +MWS
5 —cTnH+MWS
@ ——BNP+MWS
5 0.4 —reference line
v
0.2
0.0 T T T T
0.2 04 06 08 1.0
1-specificity
& 2 M1 periostin & [H.cTnl,BNP & MWS 7k 3t EE TS EH 8
ROC ik

Fig. 2 ROC curves of plasma periostin, cTnl, BNP and MWS levels for

prognosis evaluation of the disease

YRR, 26 OB O ILE #G & 34 P A0, Liao S5U2RHF
W RS ML LA, B R 70 5T T 40 M A B 2D T2 E
I A0 L ) A 7 E A R e M2 R B R R T Ry
ik periostin & (4 1T LA S 4 E M2 1 80 5 4 A Ak, 328 T
A0 T Ui . ARSI 45 R B R ST 4L R I pe-
riostin 2 /K- 3 = T X R4, 43 H7IA A periostin 25 F1 1] LA
ZoHI N B AR/ BT A AR 225 2435 P AR kO A
it A S A M A O LA ARG . s O kAT
WO AR 2R3t ISR S s B Tk M s AR
periostin 7 [ 2 % = TR | R HOK PR B35 0 U 6E
GNEHT FT;, JESE periostin 25 [ -5 B #F O IESIAE S R &)
AW 45 B IIF 52 periostin & [ 5 MWS £ EA G, RIS
AR periostin 25 H AT R, F W periostin 2 H -5 B R THE
FEE AR LI R TR A M et . 1Y periostin £ 4 | periostin
FEATA MWS HTIE RS AUC HHEF 0.9, Bonxt
FHIRIUG PG A RAFR S H MM E.

Tl NFERMAL RO AL E, B DL )5 2
PR, B0 Tl 7K E TS, SRR h A ¢
G55, ZWRFERIS TR IR, cTnl 2.0 (UG LY 238 i 2 52
0 ZE SR ELO U, o Tl S48 5200 Ca2t SR M: Fn LT 11
K, FECONE IR . 3 S50 UE SR O WL At
M3 cTnl 7K 528w TN, HHOKE LIHS500.0 DR
15 T E AR B AP AE SRS ENS, AR R ¢ Tl /K P15 MWS IE
AHSE, I MWS JK 341, ¢ Tnl 7K SF-t T, Fe M ] — @ R
S EBSR TEAR L , MWS AKF- B350 VAR 4EAk 0 BENTRE
PEF B LA O U RS 56, HKSF T+ R B O LB ™
T Tl AKSPAHXTH S o A A SE P9 S O I UEE B AR
FHTE Tl ZKPAHXS 88 , LT R A, O WUIBS; 4
Rt ORI 2 DA S Ol b OB R B R, R
PO RO M S XU BT, SAREFSE sh 005 AS R R 3 I 3%
Tl FKCPAHXS = S5 AT . M3 cTnl Bl KI5 MWS
I FH A 2B 35 1015 AUC {E4351 2k 0.702,0.810, 5 7R FE AR 1K
G BT R R WS PR A

BNP 1 2 N T MAHER , D D IR IS WT LA b T o
G R . AT AR O U I BNP KF- 3% 1
T, HTI Ty B3 BNP 2 i E 400, BRETh AR S B
PR, BT EUN S BNP KU T, BNP K-F
HEF MR R B, HoK AR5 % OIS Re S 05 A
K, L WUAR A B, 1M % BNP K- ™, 53X 5 A5 o BNP
KV MWS R A OCHEZIBATT . IR ) BT 40 #r
BNP 54 5k RLO U 70 % B Y C AR, I TR AL U i
AN BNP KPS 70.0 % Bt e . SRR m S A 1K
SEIEAOC, 5 200 F 5T LM BCRE O OG, IR S sk AL U
S M BNP ARSI 5 700 % EMAFTEA G, REAETT A
Fe MR MELAFEPIT AR, IR AL O U
HLO I RE ST RTIMLIE BNP A Ze0 2 s AR A AR
(g S IR ST G IR SR AR SN P S P ey 7]
AR e E T B UG O R AT N, S 1R
BRI T D BER IO, O WU A S, e 10 % 43
BNP. [l BNP 7K, 8 P05 B 22, 3R B0k 2 g4t
D3R O i T T TR A S SR AR BT, SR B0
D sl , e AR Sl DK LR HE T, ISR R, 13K BNP
SEZWLOIIREAR 2L T W R R EFE bR, 13K BNP /K
A OO MEAG S 2 XU o 7 . BNP Bl KI5 MWS 34 78
#H PR AUC {E73510 0.803,0.857 SR B HUS PEAL B R 4F

25 b sk M O U SR A 13K periostin 25 1 .cTnl .BNP 7K
SR B A 22 57, LIRR bR B B DA SC , periostin
FEH .cTnl . BNP MWS B— K SEXH50% TG RS A — e M,
5 MWS BREIF, A7 B T4 i WS PR Ak RE

% % 3T i ( References )
(1] B4r, F4]. miRNA & B 1k 2m JA5 L& 97 57 K AL S L 6 & L[]

M 5% F EA K F $ 4R, 2019, 41(1): 100-103+107
[2] Liu M, Liang L, Liu H, et al. On the computation of in vivo transmural

mean stress of patient-specific aortic wall [J]. Biomech Model

Mechanobiol, 2019, 18(2): 387-398
[3] Kormann R, Kavvadas P, Placier S, et al. Periostin Promotes Cell

Proliferation and Macrophage Polarization to Drive Repair after AKI

[7]. 3 Am Soc Nephrol, 2020, 31(1): 85-100
[4] Yang B, Zhao H, Dong R. MiR-449 improves cardiac function by

regulating HDAC1 and c¢Tnl [J]. Eur Rev Med Pharmacol Sci, 2020,

24(24): 12827-12835
[S] Kuwahara K, Nakagawa Y, Nishikimi T. Cutting Edge of Brain
(BNP) Research- The Diversity of BNP

Immunoreactivity and Its Clinical Relevance[J]. Circ J, 2018, 82(10):

2455-2461

[6] A E 5 2 aimas, PR afRkEHAERS, b
LA 5 74 ST AR AL WU 07 5 % 77 SR 0], o 4
& B R 2k &, 2007, 35(1): 5-16

[71 Hernandez LE. Myocardial stress perfusion magnetic resonance in

Natriuretic Peptide

children with hypertrophic cardiomyopathy[J]. Cardiol Young, 2018,
28(5): 702-708

[8] Kasama S, Toyama T, Iwasaki T, et al. Effects of oral nicorandil
therapy on sympathetic nerve activity and cardiac events in patients

with chronic heart failure: subanalysis of our previous report using



- 3590 -

MREYESSHE  biomed.cnjournalscom Progress in Modern Biomedicine Vol23 NO.18 SEP.2023

propensity score matching[J].Eur J Nucl Med Mol Imaging, 2014, 41
(1): 144-154

[91 JiL, Hu W, Yong Y, et al. Left ventricular energy loss and wall shear
stress assessed by vector flow mapping in patients with hypertrophic
cardiomyopathy[J]. Int J Cardiovasc Imaging, 2018, 34(9): 1383-1391

[10] Izuhara K, Nunomura S, Nanri Y, et al. Periostin: An emerging
biomarker for allergic diseases[J]. Allergy, 2019, 74(11): 2116-2128

[11] Choi Y, Oh H, Ahn M, et al. Immunohistochemical analysis of
periostin in the hearts of Lewis rats with experimental autoimmune
myocarditis[J]. J Vet Med Sci, 2020, 82(10): 1545-1550

[12] Liao Y, Li G, Zhang X, et al. Cardiac Nestin+ Mesenchymal Stromal
Cells Enhance Healing of Ischemic Heart through Periostin-Mediated
M2 Macrophage Polarization[J]. Mol Ther, 2020, 28(3): 855-873

[13] Hortells L, Valiente-Alandi I, Thomas ZM, et al. A specialized
population of Periostin-expressing cardiac fibroblasts contributes to
postnatal cardiomyocyte maturation and innervation [J]. Proc Natl
Acad Sci U S A, 2020, 117(35): 21469-21479

[14] FE8, HEAX, FHRE, F. FRACIRE® S A B EH L
3 Periostin & & K- &9 E A [J]. 16k i smde &, 2018, 34(8):
778-781

[15] Cimiotti D, Fujita S, Moshner D, et al. Infantile restrictive
cardiomyopathy: ¢Tnl-R170G/W impair the interplay of sarcomeric
proteins and the integrity of thin filaments[J]. PLoS One, 2020, 15(3):
227-229

[16] Zhao W, Wu X, Wang Z, et al. Epigenetic regulation of
phosphodiesterase 4d in restrictive cardiomyopathy mice with c¢Tnl
mutations[J]. Sci China Life Sci, 2020, 63(4): 563-570

[17] Boeddinghaus J, Twerenbold R, Nestelberger T, et al. Clinical Use of

a New High-Sensitivity Cardiac Troponin I Assay in Patients with
Suspected Myocardial Infarction[J]. Clin Chem, 2019, 65(11): 1426-
1436

[18] Hori Y, Iguchi M, Heishima Y, et al. Diagnostic utility of cardiac
troponin I in cats with hypertrophic cardiomyopathy [J]. J Vet Intern
Med, 2018, 32(3): 922-929

[19] Rowin EJ, Maron BJ, Maron MS. The Hypertrophic Cardiomyopathy
Phenotype Viewed Through the Prism of Multimodality Imaging:
Clinical and Etiologic Implications [J]. JACC Cardiovasc Imaging,
2020, 13(9): 2002-2016

[20] fTHa 4, Fak . o FILLLE G, SR G [ BRARBH C LR
B S S AR RS e lE R [ FEESFFRE
2018, 38(6): 1331-1333

[21] Lu X, Zhao Y, Chen C, et al. BNP as a marker for early prediction of
anthracycline-induced cardiotoxicity in patients with breast cancer[J].
Oncol Lett, 2019, 18(5): 4992-5001

[22] Rapatz K, Finsterer J, Voill-Glaninger A, et al. NT-pro-BNP in
patients with left ventricular hypertrabeculation/non-compaction [J].
ESC Heart Fail, 2020, 7(6): 4126-4133

1 FHR B IR AL LA & & i NT-proBNP &8 5 £ 2 EH

agAa R T[], e B S IR AR, 2018, 24(21): 1874-1876

[24] w#4h, 2%, H 8. o3 BNP foi 5o sh B AR S 3R A S
H%T“?’ WS A %38 & S Rk 5 B A R AT ] AEAK E F

Ze &, 2021, 32(1): 48-50

[25] Patel AN, Southern WN. BNP-Response to Acute Heart Failure
Treatment Identifies High-Risk Population [J]. Heart Lung Cir, 2020,
29(3): 354-360

(_E$EeE 3585 TT )
1 LG, &, i, F.R¥E %57 Hose b i 4 o 25 20 b A R i

J[J]. 37 B2 R AR, 2022, 24(7): 79-82

[15] Montellano FA, Ungethiim K, Ramiro L, et al. Role of Blood-Based
Biomarkers in Ischemic Stroke Prognosis: A Systematic Review [J].
Stroke, 2021 52(2): 543-551

[16] Gyawali P, Lillicrap TP, Tomari S, et al. Whole blood viscosity is
associated with baseline cerebral perfusion in acute ischemic stroke
[J]. Neurol Sci, 2022, 43(4): 2375-2381

[17] Petersen MA, Ryu JK, Akassoglou K. Fibrinogen in neurological
diseases: mechanisms, imaging and therapeutics [J]. Nat Rev
Neurosci, 2018, 19(5): 283-301

[18] Surma S, Banach M. Fibrinogen and Atherosclerotic Cardiovascular
Diseases-Review of the Literature and Clinical Studies [J]. Int J Mol
Sci, 2021, 23(1): 193

[19] Lapi¢ I, Padoan A, Bozzato D, et al. Erythrocyte Sedimentation Rate
and C-Reactive Protein in Acute Inflammation [J]. Am J Clin Pathol,
2020, 153(1): 14-29

[20] $hak B . FH0 40 2m il B AR KT 3 TR b AR S8 )G A 2 7 Ak BAL

#9106 R L[] "L E 25, 2015, 37(2): 209-211

21]1 #m&h, S4B &, REF, F. RAEF AL FEEBARRLR
BB & TP e ea oAt [J]. F B A AR E 3, 2021, 12(13):
72-75

[22] Ciafré S, Ferraguti G, Tirassa P, et al. Nerve growth factor in the
psychiatric brain[J]. Riv Psichiatr, 2020, 55(1): 4-15

[23] Colucci-D'Amato L, Speranza L, Volpicelli F. Neurotrophic Factor
BDNF, Physiological Functions and Therapeutic Potential in
Depression, Neurodegeneration and Brain Cancer [J]. Int J Mol Sci,
2020, 21(20): 7777

[24] Khandare P, Saluja A, Solanki RS, et al. Serum S100B and NSE
Levels Correlate With Infarct Size and Bladder-Bowel Involvement
Among Acute Ischemic Stroke Patients [J]. J Neurosci Rural Pract,
2022, 13(2): 218-225

[25] &, B E 2, KM, 5. b 2 AE 77 S s AR 5 04 25 BAT R
HRET]. G B 45 A e gk 2 &, 2022, 20(19): 3574-3577

[26] £k, T2, 213k, 5. KB IR 2 EFE AT R o A H A
AAFRBEE]. P B P 24 &, 2022, 47(21): 5806-5816



