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BACKGROUND AND AIMS

Circulating biomarkers of collagen turnover reflect cardiac extracellular matrix remodelling. The extent to which the success of cardiac resynchronisation therapy (CRT) is influenced by the degree of cardiac fibrosis and whether CRT can influence matrix remodeling has
not been studied yet. The present study has been designed to determine, in patients with heart failure (HF) and cardiac dyssynchrony, whether fibrosis biomarkers are influenced by CRT and predict cardiovascular outcomes and response to CRT.

METHODS

Serum levels of fibrosis biomarkers (Gal-3, PINP, PIIINP, ICTP) and of NT-proBNP were measured in 260 patients, in a substudy of CARE-HF, a randomised controlled trial which evaluated the effects of CRT, in patients with left ventricular systolic dysfunction and

cardiac dyssynchrony.
e RESULTS

1. Kinetics of biomarkers serum levels during the 18-month follow-up 3. Patients outcomes 6. Association between biomarkers using a composite covariable for

PIIINP PINP ICTP galectin-3 and LVESV at baseline and the outcome “death or
Mj‘“““(' "'elrz"‘;’)y .ﬁi‘:‘;:t, CHESAUSrE hospitalisation for worsening of HF at month 18
Ly s CRT (n=132) P

Outcome eGFR excluded eGFR included

Events / patients 72/236 69 /229

Death or hospitalisation for Covariable OR *(95%CI) p OR (95%CI) P
worsening of HF at month 18 42/120 35) 317129 24) 0.057

Group x Time interaction: p = 0.28 Death or LVEF < 35% at

PIIINP (ng/ml)
PINP (ng/ml)
ICTP (ng/ml)

CRT group 0.54(0.29-097)| 0.041 2 NS
103/117 (88) | 72/108 (67) 0.0001 PIINP, per ug/l 1.06 (1.00 — 1.13)

7
6
5
4 All-cause death 33/128 (26) 21/132 (16) Not done
3
2

Group x Time interaction: p = 0.81 1

0

month 18 0.049 NS

MO MI8 MO M3 MIS MO M3 MI8 e =
Number 126123 86 83 10796 Number 126123 86 83 10796 Number 126123 86 83 10796 RLTNERR TN P2 77126 (61) | 60/132(45) [ 0.012 i

/ml at th 18
pg/ml at mon Gal-3 > 30 pg/l and/or

Galectin-3 NT-proBNP R 217(1.08-436) | 0.029 | 249(1.27-489) |  0.008
¢GFR per 10 ml/min/
4. ECCM biomarkers and risk factors correlations at baseline LS

- 7. Association between biomarkers at baseline and the outcome
r
Control ! PHINP | ICTP S “death or left ventricular ejection fraction <35% at 18 months

nt

NTproBNP, per 1000 {1y 49 (1 o1 —1.18)| 0.028 NS

Uy
S
S

Group x Time interaction: p < 0.0001 0.83 (0.72 - 0.96) 0.012

=

<)
=3
S

0.10 0.28
eGFR excluded oG cludex
PINP 0.14 <0.0001 5 . X . exclude eGFR included

. o A B 245 246 Events / patients 169/213 164/207

Group x Time interaction: p = 0.65 o 536 [ OR *(95%CI) P OR (95%CI) P
MO M3 M18 MO M3 MI18 PIIINP X <.0001 X X I K . CRT group 021 (0.09-045) | <0.0001 023 (0.11-0.51) | 0.0003
, 249 NT-proBNP, per ) %

Number126123 86 83 10796 Number 126123 86 83 10796 : 2 . : : ‘ : NEROBNR per 124104~ 148) | 0015 | 14000718 | o014

ICTP <0.0001 | <0.0001 E ) X LVESV > 200 ml 2.69(1.26-5.77) 0.011 2.68(1.24-5.81) 0.013

9 Q0. O g a g o 246 249 ¢GER per 10 ml/min N
2. Baseline characteristics in patients with available biomarkers 015 I 036 i i i 3 1.73m? S - = NS

Medical therapy plus NT- 0.0213 X <0.0001

Cardiac Resynchronisation Therapy* ProBNP | > P ; ; : 8. Association between biomarkers at baseline and the outcome
e o e m el s | on | on | <aooor | <oson B “death /or NT-proBNP > 1000 ng/l at 18 months

Male gender 128 96 (75%) 132 90 (68%) b b : : A . g

NYHA class IV 128 8(6%) 132 6(5%) 7(231[;)4 ffﬁ ¢GFR excluded ¢GFR included
Primary cause of heart failure: ! ; 3 - : - - = o
Dilated cardiomyopathy 60 (47%) 58 (44%) eGFR 0.49 0. I A I 0.07 Z\C’ry\“‘ b!;ﬂhcnts n WIM 249 — 130/242
Ischemic heart disease 48 (38%) 3 53 (40%) 9 788 D) POy ORE(G57%CDE P OR (95%CI) P
Heart diseass ot he ey 20 (16%) 21 (16%) -0.01 ! b I 0.01 -0.19 CRT group 032(0.16-0.65 | 0.002 0.33(0.16-0.69) | 0.0003
Heart rate (bpm) 70 (61-77) 69 (59-81) QRS 0.92 . ¥ 0.86 <0.0001
Systolic blood pressure (mmHg) 115 (108-130) 3 120 (105-130) 241 244 773 95 733 - _
Diastolic blood pressure (mmHg) 70 (60-80) K 70 (64-80) 0.02 -0.05 I . i -0.07 -0.19 ) Né—g};"BNf:OP”IIU& 5.77(3.72-895) | <0.0001 5.14(3.28 - 8.03) | <0.0001
Left ventricular ejection fraction (%) 26 (22-29) 25 (21-29) 0.81 0.45 X <0. .62 0.067 | <0.0001 Tnmj’” oy
Left ventricular end-systolic volume (ml) 220 (172 - 278) E 206 (174 - 272) 220 223 223 223 725 733 747

Left ventricular end-systolic volume index (ml/m?) 113 (85-141) 108 (87-140)
QRS duration (ms) 160 (154-180) 160 (152-180) L. ) .
Mitral-regurgitation area (em’) 5-10) 5G-10) S. Association between biomarkers at baseline and the outcome
TAPSE (cm) ) : 187 (1.63 - 2.22) E 1.98 (1.64 - 2.22)
Estimated Glomerular filtration rate (ml/min/

| 3my 60 (44-72) : 60 (44-78) “death or hospitalisation for worsening of HF at month 18
Loop diuretic 120 (94%) 3 124 (94%)

Spironolactone 72 (56%) 73 (55%)
ACEi or ARb 122 (95%) 3 131 (99%) eGFR excluded eGFR included
Betablocker 94 (73%) 3 88 (67%) Events / patients 51/194 48 /188
Digitalis 55 (43%) 47 (36%)
e Covariable OR* (95%CI) OR (95%CI) p
PINP, ng/ml 33.1(23.0-49.3) s 33.0 (24.649.4) Galectin-3>30 ug/l | 2.98 (1.43 - 6.22) - NS**

5 y
rC"T';:;'/i/‘T" :Z g: 60) ::’ Si:z; LVESV >200ml_ 3.42(1.65-7.10) | 0 325(1.55-6.81) | 0.002
Gal-3, ng/ml 25,7 (20.6-31.4) 25.1(19.6-30.9) €GFR per 10 ml/min,
NT-ProBNP, pg/ml 1408 (571-3074) 1362 (592-4119) 1.73m?

NT-proBNP (pg/ml)
8
S

=)
&l
o
&
o
1
g 15
°
3
<
&)

ok p<001

Medical therapy alone

Gender male 3.79(1.59 - 9.03) 0.003 4.71(1.88-11.79) | 0.0009

= = 0.74 (0.61-0.89 0.0002

= 0.79 (0.67 - 0.94) 0.008




