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ABSTRACT Objective: To assess the effects of cardiac resynchronization therapy (CRT) on myocardial collagen metabolism among
patients with non-ischemic cardiomyopathy (NICM). Methods: Seventy-six patients with NICM were enrolled in this study: 26 patients
receiving standard medical therapy along (Control group), 50 patients undergoing CRT implantation and standard medical therapy (CRT
group). Collagen metabolism were assessed from the carboxy-terminal propeptide of procollagen type I(PICP), carboxy-terminal telopep-
tide of type I collagen (ICTP), matrix metalloproteinase-1 (MMP-1), and tissue inhibitor of matrix metalloproteinase-1(TIMP-1) in serum,
respectively, at baseline, 6 months and 12 months follow-up. Patients were considered responders to therapy if they exhibited =2 5 %
absolute increase in left ventricular ejection fraction (LVEF) at 12 months follow-up. Results: Compared with baseline, PICP, ICTP and
MMP-1 were significantly lower in the CRT group at 6 months and 12 months (all P<0.05), whereas this effect was not evident among
patients who were enrolled in control group. Forty patients (53 %) were classified as responders to therapy: 33 patients (67 %) in CRT group
compared with 7 patients (27 %) in control group (P=0.01). On multivariate stepwise logistic regression analysis, QRS duration, LVEF
and PICP were significant predictors of response to therapy. Conclusions: CRT reduces the synthesis and degradation of collagen in
patients with NICM, and slows down myocardial fibrosis; the concentration of PICP in serum can predict the clinical response to treat-
ment, which is valuable for the clinical diagnosis and treatment of NICM.
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Table 1 Baseline characteristics of patients in two groups

Characteristic CRT group Control group P
(n=50) (n=26)
Age (years) 57.68% 12.40 5831+ 11.24 0.830
Male (n, %) 37 (74%) 17 (65%) 0.432
NYHA class III (n, %) 36 (72%) 20 (77%) 0.644
IV (n, %) 14 (28%) 6 (23%)
Duration of heart failure (years) 4.00 (1.00, 6.00) 3.50 (1.00, 6.00) 0.973
Diabetes (n, %) 5(10%) 4 (15%) 0.482
Hypertension (n, %) 12 (24%) 7 (27%) 0.780
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Drug treatment
ACEI or ARB (n, %) 41 (82%) 23 (88%) 0.688
Beta-blocker (n, %) 46 (92%) 22 (85%) 0.548
Loop diuretic (n, %) 40 (80%) 22 (85%) 0.622
Spironolactone (n, %) 42 (84%) 23 (88%) 0.856
Digoxin (n, %) 11 (22%) 5(19%) 0.980
Aspirin (n, %) 13 (26%) 6 (23%) 0.780
Statin (n, %) 15 (30%) 8 (31%) 0.945
6MWD (m) 297.12+ 58.26 301.04+ 82.36 0.830
QRS duration (msec) 155.04% 27.76 148.50+ 18.04 0.281
NT-proBNP (pg/mL) 3687+ 3521 3750+ 3905 0.944
Creatinine (umoL/mL) 88.20+ 20.14 82.77+ 27.49 0.330
LVEF (%) 27.90+ 5.87 28.12+ 5.69 0.878
LVEDD (mm) 74.30% 8.71 74.27+ 10.23 0.989
PICP (ng/ml) 223.39+ 111.51 232.17+ 97.70 0.738
ICTP (ng/ml) 0.56% 0.20 0.55% 0.19 0.833
MMP-1 (ng/ml) 4.12+ 3.41 4.26% 4.53 0.879
TIMP-1 (ng/ml) 119.32% 60.35 117.37+ 51.67 0.889

Note: ACEIL angiotensin converting enzyme inhibitors; ARB, angiotensin receptor blocker; CRT, cardiac resynchronization therapy; ICTP,

carboxy-terminal telopeptide of type I collagen; LVEDD, left ventricular end-diastolic diameter; LVEF, left ventricular ejection fraction; MMP-1, matrix

metalloproteinase-1; 6MWD, 6-minute walking distance; NT-proBNP, N-terminal pro-B-type natriuretic peptide; NYHA, New York Heart Association;

PICP, carboxy-terminal propeptide of procollagen type I; TIMP-1, tissue inhibitor of matrix metalloproteinase-1.
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Fig.1 Comparison of clinical effects at baseline, 6 months and 12 months follow-up in two groups

Note: CRT, cardiac resynchronization therapy; LVEF, left ventricular ejection fraction; 6 MWD, 6-minute walking distance; NT-proBNP, N-terminal

pro-B-type natriuretic peptide; *, compared with baseline, P<<0.05; , compared with 6 months follow-up, P<<0.05.

2.4 WAEFTEIR OB R EHEFRXT L

CRT 4 B 3# ,PICP ICTP } MMP-1 RJ5 6 A .12 J 53
e LA I BRI, R Gei 2525 57 (P<0.05) ; TIMP-1 RS 6
H 12 AR IR, ([BR B ARG I2%25% . Control 4] 3%
PICP . ICTP MMP-1 }2 TIMP-1 RJ5 6 H .12 A SR LK
KRGt FER. K 2,
2.5 BElE PR R BTN E F = I3 5 4

76 BIBEZIGE | BIEME R ERIEERE & 75 BIEH
1 40 1153 %) B E YT 12 H LVEF Fi 5%H05E MG IRIGST
RN, 354 (47 %) & MIGIKIGYT B, CRT 4 33 il
(67 %) H A RS B85 T Control 2H 7 41(27 %) , WiZH [7] B

AYit225(P=0.01), HLHZE logistics [J453HT ib 7R M3 5
£: QRS [i] 1] ,LVEF,PICP } MMP-1 Jyilfsi R S i Fi i (5 5, P
¥ <0.05, £ [H £ logistics [7] 443 #7 .78 QRS [A]3Y] , LVEF,
PICP il R B RE F0 K o 5511 ARIGYT TC S i #4AH LU, A
N5 B4k PICP B4, L3R 2.

3 Wi
O JULZELZR 0 JU L2 L e .20 G T 1.0 JULZ0 4135

S LA MI ML BN OGO LA B HAT S54SR R4
YRR, IR AR R A S Bl & ORI, 1T EL7E Lo UL
P S AL W A ET TR D RE h I s B AR 1, R



MREYMESSHE  biomed.cnjournals.com

Progress in Modern Biomedicine Vol21

NO.20 0OCT.2021

- 3885 -

PICP (ng/mi)

S\

@Baseline

1CTP (ng/mi)

S6months

©12months

CRT group

B2 MAREREL.6 AR 12 ARARREREERILER

Fig.2 Comparison of collagen metabolism markers at baseline, 6 months and 12 months follow-up in two groups
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Note: CRT, cardiac resynchronization therapy; ICTP, carboxy-terminal telopeptide of type I collagen; MMP-1, matrix metalloproteinase-1; PICP,

carboxy-terminal propeptide of procollagen type I; TIMP-1, tissue inhibitor of matrix metalloproteinase-1.

Table 2 Logistic regression analysis to predict response to therapy among baseline parameters

% 2 Logistic B35 7 B I R S Bz R B 2 Tl B 7

Responders Non-responders Univariate analysis Multivariate analysis
Variable
(n=40) (n=35) OR 95%CI P OR 95%CI P
Age (years) 58.45+ 10.23 57.17+ 1391 1.009 0.971-1.048 0.644
Male (n, %) 29 (73%) 24 (69%) 1.208 0.447-3.270 0.709
Duration of heart
failure (years) 4.00 (1.00, 6.00) 3.50 (1.00, 6.00) 0.956 0.828-1.104 0.542
Diabetes (n, %) 6 (15%) 3 (9%) 1.882 0.434-8.167 0.398
Hypertension (n, %) 11 (28%) 7 (20%) 1.517 0.515-4.470 0.450
6MWD (m) 300.90+ 70.89  295.17+ 63.99 1.001 0.995-1.008 0.712
QRS duration (msec)  158.95+ 27.67  146.71x 19.47 1.022 1.001-1.043 0.037 1.027 1.001-1.054 0.044
NT-proBNP (pg/ml) 3232+ 3486 4282+ 3809 1.000 1.000-1.000 0.219
Creatinine (umol/ml)  86.95+ 20.16 85.46% 26.19 1.003 0.983-1.023 0.778
LVEF (%) 26.58% 6.23 29.77+ 4.68 0.899 0.823-0.983 0.019 0.825 0.731-0.930 0.002
LVEDD (mm) 72.35% 8.39 76.31% 9.77 0.952 0.903-1.004 0.068
PICP (ng/ml) 200.99+ 87.13  257.47+ 119.94 0.995 0.990-0.999 0.026 0.992 0.986-0.998 0.008
ICTP (ng/ml) 0.56x 0.18 0.55+ 0.21 1.357 0.125-14.681 0.802
MMP-1 (ng/ml) 3.23+ 2.58 527+ 4.68 0.853 0.739-0.985 0.030 0.966 0.826-1.128 0.658
TIMP-1 (ng/ml) 110.85+ 52.19  127.32+ 61.84 0.995 0.987-1.003 0.245

Note: CI, confidence limits; ICTP, carboxy terminal telopeptide of type I collagen; LVEDD, left ventricular end-diastolic diameter; LVEF, left ventricular

ejection fraction; MMP-1, matrix metalloproteinase-1; 6MWD, 6-minute walking distance; NT-proBNP, N-terminal pro-B-type natriuretic peptide; OR,

odds ratio; PICP, carboxy-terminal propeptide of procollagen type I; TIMP-1, tissue inhibitor of matrix metalloproteinase-1.
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