Supplemental data Echocardiography

At baseline, echocardiography was performed im 2]l patients and images were stored in a
digital cine-loop format for off-line analysis following recommendations of the American
Society of Echocardiography and the Europesn Associzton of Cardiovascular Imaging
relative to the cardiac chamber and right heart measurements’

From standard 2D views, left ventmicolar (LV) structure and function were evaloated
{inchoding apical four-chamber, apical two-chamber and parasternal long- and short-axis
views). Venmicular dimensions, wall thickness, mass and geomery were determined from 2D
parastemnal short- and long-axis views. L'V volumes, sooke volume and ejection fraction were
calculated using the biplane method (moedified Simpson’s mls). :‘4 cardiac chamber volumes
and mass measurements were indexed to body surface area.

Left amal (LA) volume was assessed by the biplane ares-length methed from apical 2-
and 4-chamber views at end-systole and was indexed to body surface area (LA volumne index,
LAVI). LA area (om®) was estimated from the apical views. If LA volume was not available,
LA area was used to evaloste remodeling. Patients with either LAVI-40ml'm® or LA
araz=20cm? were considerad to have dilated T4

Pulzed-wave Doppler obtained at the dp of mimal leaflets was used to assess the peak
velocities of early (E) and late (A) wave of transmitral flow and E-wave deceleration ttme
(DT). The average of septal and lzteral anmmlar velocities (&') was measured using tssue
Dioppler imaging (TDI). The peak E-wave velocify and the sverage of septal and lateral &’
were used to caloulate the E'e "ratio. LV ontflow mact (LVOT) tme wvelocity integral,
izpvolumic relaxstion time (IVET) and color M-mode of early disstolic mitral inflow into the

left venmmicle (Flow propagation velocity, Vp) were acquired from apical four- and five-

! Lamg RM & ai. Recommandations for cardiac chamber quantification by schocardiography in adults: an npdate
from the Amsrican Socisty of Echecardicgraphy and the Europsan Assocdation of Cardiovascular Imaging. Eur
Heart J Cardiowasc Imaging 201 5, 16(3):233-70.
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chamber views. Pulmonary venous flow (FVF) was sampled using pulsed-wave Doppler at 1
cm into the orifice of the nght upper pulmonary vein.

TAPSE (in mm) messurement was performed to estimate right ventricular (BW)
function and pulmonary arterial systolic pressure (PASF) was calonlated nsing the peak
welocity of tricuspid regurgitation (TE) and the maximum IVC diameter (IVC baseline) and
respiratory vanation (Fatic IVC inspiration | IVC baseline) measared 3 cm before merger
with the right atrivm.

Orverall, echocardiographic data were complete in =75% of patients, except for A (and

E/A ratio) (which were available in 70% and §1% of the population, respectively).
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Supplemental table 1 Parficipating centers MEDI4-DHE
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Nancy Clinical Investigation Centre, University of Lomraine, France (and EDDH European
Dmg Development Hub, Nancy, France as project manager)

Lariboisiére Hospital, Pans, France

Free University Medical Centre, Amsterdam The Netherlands

CHAPRITE, umiversitatsmedizin Berlin, Berlin Germany

University of Porto, Porto, Portugal

University of Maastricht, Maastricht, The Netherlands

Hartcentnum ZNA, Anfwerp, Belgium

Cardiff University, Cardiff. United Kingdom

Foundation for Applied Medical Research, Pamplona, Spain

University of Eastern PIEMONTE Medical School, Novara, Italy

University of Brescia, Brescia, Italy

University of Perugia, Perugia, Italy

University College Dublin, National University of Ireland, Dublin, Ireland

University Debrecen, Debrecen, Hungary

Oslo University Hospital, Norway
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Cherview af biomarkers measured af baseline in MEDL4-DHF
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OB domain-contrming prodein 1 (COCPL) QRHIVE

Protsin dela homcleg 1 (OLE-1) PR3 10

C-X-C motif chamaolize | (CXCLL) P934

Psalectim (SELF) PLE10S

C-X-C motif chamoldme 5 (CxCLT) P83

Pelmonany verfacta-suocished proten D (PSP P33247

C-X-C mesif chamnki=g & (CXCLE) PEOLE2

C-X-Umot chamoiome 5 [CXTLE) (HTIIT

Ratinoic acid meceptor respondar protein 2 (RARRESY) Q90568

C-X-C motif chamokime 10 (CXCL10) PO2T7E

Scarungar TecapioT Cyshime-Tich typs 1 promin M130 {CD143) Q8SVET

C-X-C mosif chamnlimg 11 (CXCL11) D14625

Secstoglobin ity A mambar 1 (2OGEIAT) QLY

Cysta D (L5 17) PaBads

Epondin-| [SB0N1) QEHCEE

Dialta and Motch-like epidemal srowth factor-related receptar
[CHER]

T2 protn (512) (QOIE3E

Rdsd

Tommn [CCLIL) BR1ET]

Tartrate-rasistant acid phoaphatass type 7 | LA-AR) PLIGEG

Eniaryobe temslahion mriston Sebor TF-bamdrg protm T {ZE-HPT)
Q13341

Tissue Scior pathoary inhibetor (TFFT) P10G4G

Frlroibilast groarth ecior 31 (FGE-21) GPHEAL

Tissns-type phsrsnngen actnaior (+-PA) POOT 0

Fehroslast growih Bactar 15 (FGE-13) QOGZVE

Transfarrin mceptor prosein: 1 (TR POZT84

Foiroolast growih Bactor § (FGF-5) QANEDD

Trabcll facioe 3 (TFF3) Q76

Flrobitast proerih Excio 19 (PEE-19) 95750

Tram-iios tramuoript 2 protam {TLT-2) Q3T200

Fros-malated nyrouing kiniss 3 Egand (FIL) B40T11

Tumor necrosis factor Bmnd seperimily mamher 135 (TNFSFLIE)
QEYITS

Fractalking (CX3ICL1) FT8423

Tomor necrosis factor receptor | (THE-R1) F1%23E

iad call Exg-deried neumocophic factor (GONF) P32905

Toumor necrosts Bctor receptar I {TRE-R) PAG3 5T

Flapatocyte grows facior (HEF) PISII0

Tumor necross factor receptor soparfamily mamber § FAS) PEHAS

Imviarfsonn g {TFM- g POLS 79

Tmor necrosis factor recaptor separfamity mamshar 100 (THERSF10C)
014798

Earioulin-1 alpha (TL-] alpka) POLSES

Tumer necross factor recepbor soparfamily mamber 14 [THFREF14)
QRS

Eviarkeulan-1 (TL-1) PSO5EE

Tymosine-promin kives recepior UFD (AXL) P30330

Iarieukin-2 mcapor sobunit beta {IL-2EH) P14784

TyToame-promin phomiohes non-receptor Tpe woharn | (SHEPS-1)
Prazag

Everlonlon-4 (TL-4) POSL12

Uckinase plasminegen arttor sriacs recapior (L-PAR) Q03205

Evarkeulan-3 {TIL3) POSIN3

Umkinase-type plamminogen activabar () PO0T2R

Earieuilan € (1L8) POA31
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Tmatekin T [IL-T) PL332 Thymc momal haghoposstn [ T5LP) L9608
Iterdoukin-§ (TL-8) P10143 TNF-ralaed acthation-indured oytokies (TR ANCE) 014788
Imtardeukin-10 ({IL10) P2X301 THF-ralaed apopecadi-inducing ligand (TRAIL) P30591
Imerienkin-1 & moaptar setunit alpha (J-108A) G13651 Tranfmetng growth fector alpbas (T -alpha) POL135
Treadeukin-11 mcaphar soumt beia (IL-10RH) 13T Timnor necreds Tactor (Lagand) superfammly, member THTWWEAR)

43508
Trerieukim- 1] st bem ._I-[EE]E Erdi] Tmnar necrmas Tactar [TRE) BOL3 0T
Ierdenkin-13 {IL-13) 35223 %mmmwm 14 (TNF5F14)
Irfardeukin-1 § moapbor sobunit alpka (IL-15R.4) §13241 aﬁc;fnabd:bdumpmnwﬁnﬁh'mhﬂnﬁﬁﬁ
Tacekin L TA (IL-17A) Q18552 TEckinasertype plumssogan actvaser (P POOTS
Iterdeukin-17C (IL-17C) QUPIMNE Vasoular endothelial growsh factor A (VEGF-A) P15852

Imtacdaukin-18 (IL-1E) Q14116

Imterdeukin-18 recaptor 1 {IL-15R1) QL3478

Imerieukin-20 (IL-20) QFNY Y1

Trearleukin-T1 mcapbor st akka (1L J0R0L) GOUREF
Iterieukin-32 receptor ssbunit alpkar-1 (TL-22 RAL) QENEPT
Imterioukin-24 (IL-24) Q13007

Iterdeukin-33 {IL-33) 095760

Latency-associaed peptids tansforming growth facter bate-1 {LAP
TGF-ben-1 FO1137

Laukaneia inkihisory facter (LIF) P15018

Laukan=ry mbdheseay Bactor receptor (LIF-R) BEIT0E
Macophage coloay-stimmbatng factor | (CEF-1) POSEI3
Matrix metalloprotamase-1 (MMP-1) P03556

Matrix metalloprotamase- 10 (WMVE-10) POG13E

Monecyte chemotctic ot | (MCP-1) P13500

Monecyte chemetactic protdn  (MCP-T) PRIOTS

Moneoyts chamnetactic protdn 3 (MCP-3) PRO0GE

Monecyte chemotctic ot 4 (MTP-F) (99615

Manunl killer call recepicr X84 (CD24) GFBZWE
Naurotopki-3 (NT-3) P20TE

Naurtaxin (NETN) Q99 T4E

Omcostarzer B (CEM) PLIT2E
Osteopromgaria ([CPGF) D00300

Programmed csll death 1 ligand 1 (PD-L1) QONEGT

Protein S100-A12 (EN-RAGE) PS0511

Sigmaling hophocytic acthvation moleculs (SLAMFL) Q13291
[ SIF-hke protem JELETT QEEE

STAM-bindmg prosein (STAMEP) 095530

Stem call factor (50F) P215E3

Salfotranuferaws 1AL (STLAL) P32

T zall mréics ghycoprotin CDE jsefoms (TDE) QIWRTT
T-cell murface ghycoprosin CDF (TDF) POS127

T-cell murface ghyooprosin CDE alpka chain (CDEA) PU1T32
THF-bea (TNFB) PO1374
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Supplemensal table 3 Chimical variables in MEDI4-DHF

Gem

Azs

Recently decompensated (= §0 days) HF

Smoking s@ams

Alcohol consumption

Hody mass index (BMI)

Systolic blood pressure (SBE)
Diiaztalic bleod pressure (DEF)
Polmonary rales

New York Heart Association (WYHA)

Peripheral edema

Jupnlar Venons Distension

Fatigue on exertion

Hepatomegaly
Heart rate

Previous HF hospitalizadon

Amial fibrillation

Hypertension

Diabetes Mellius

Coronary Artery Diseasze (CADN
Siroke or Transient Ischemic Attack

Peripheral arterial diseass

Chrooic ohstmctive pulmonary disease

Total cholesterol

Anemia (defined as hemoglobin <12 g/dL in women and <13 z/dL
following WHO definition)

Estimated glomemlar filiration rate (MDED)

ACE inhibitor or angiotensin receptor blocker

Betablocker

Loop duretic
Thiazide diuretic

Minerlsconicoid receptor antagomist

Oral anticoazulant

Insulin

Statin

Left vepimicular ejection fraction (LY

LV end-diastolic index (LVEDVI)
LV end-systalic volume index (LVESVI),

lefi ammal volume index (LAVE),

imcuspid anmmlar plane systolic exoursion (TAPSE)

ratio of early mimal inflow E to anmalar velocity & (E'e").

Extcluded variables (=207 missing)

pulmonary artery systolic pressure (PASE)
Ratio of the early (E) to late (A) veniricolar flling velocities (E/A)
Waist circomfarence

Sodium

Patassmm

CEP




Supplemental table 4 Average measure of biomarkers according to respective

clusfers
Cluster 1 Claster 2 p-value
(N=119) (N=183)

TIEZ 7103 7302 =0.001
ENTPD2 00x02 0.1=03 =0.001
CCL11 T5x04 T8=04 =0.001
THFSF13B 5704 60=035 =0.001
PDGEC 22204 23203 =0.001
3ELL 7504 TEx04 0.006

PCSEY 18+04 20=04 =0.001
TWEAE 9005 21=04 0.002

HOS53 1306 17=046 =0.001
GMLY 0.5+04 0.7=035 =0.001
3ELE 121046 123 +07 =0.001
SERPINAY 2406 28=0%8 =0.001
AZIN 34038 38=12 =0.001
SRC 6512 6910 0.001

ADGRGI 1410 2213 =0.001
FGF_21 5712 66=135 =0.001
GH Tex17 §5=z146 =0.001

Legend: TIEZ, angiopoietin-1 receptor; EWMTPFD2, ectonnclesside triphosphate diphosphohydrolase 2; CCL11, eotaxin;
THF5F13B, mmor necrosis factor lizand superfamily member 13B; PDGFC, platelet-denved growth factor C; SELL, L-
selectin; PCSES, proprotein convertase subtilisin'kexin rype &; TWEAF,, tumor necrosis factor (Ligand) superfamily,
member 12; M55, nitric oxide synthase; GHNLY, granulysin; SELE, E-selectine; SERPINAY, serpin AQ; AZTT], arurociding
SRC, Proto-oncogene fyrosine-protein kinase Src; ADGR G, adhesion G-protein coupled receptor G1; FGF_21_1, fibroblast
erowth factor 21; GH, growth hormone.

Bromarker result= depict log?-normahzed protein expression (NP2} data and an merease of 1 NP confers
therefore 2 doubling 1n concentration of the specific omarker. For every biomarker the mean and standard
deviation are listed.
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Supplemental table 5

Biomarkears

Crude and adjusted hazards ratios for the baseline prediction
of cardiovascular death and’'or cardiovascular hospitalization
at I vear in MEDI4A-DHF

TUNIVARIATE ANALYSES

MULTIVARIATE ANALYSES

HR (95% CT) p-value HE (85% CI) p-value
Pulmonary rales 228 (1.34-3.86) 0.002 2.14(1.25-3 68) 0.006
History of CAD 1.78 (1.06-2.99) 0.028 1.96(1.15-3.42) 0.013
Previous HF bospitalization 1.75 (1.06-2.91) 0.030
elGFE = 60 mL/min'l 73m?2 1.51 (1.30-1.76) =0.001
Anemia 1.50 (1.28-1.75) =0.001
Ee'=9 3.37(2.48-458) =0.001
Agze (per 10 years) 1.00 (0.76-1.31) 099 0.93 (0.70-1.22) 0.59
Female zex 1.26 (0.73-2.18) 041 1.48 (0.83-2.63) 0.18

The table dapicts pooled estimates derived after mulhiple imputation in 10 datazets. Anemia iz defined following

the WHO critena for anemia (Hb = 12 g/dl in women; Hb = 13 in males).

Legend- HE. hazard ratie; CL, confidence interval: CAT), coronary artery disease; HF, heart faihure; eGFE. estimated glomemnlar filiratson

mate; E'E”, the mtio of early mitral inflow E to 2




Supplemental table € Association between cluster assignment and cardiovascular outcomes after adjustment for additional clinical variables

Additional adjusted variables on top of clinical + cluster maodel
Climical Clhimical + cluster | + prev HF hosp + SEP NYHA 14 DAL2 BB
HE (5% CT) HR (93 CD HR [05% CO) I HR. (5% CT)
Pulmonary 114 114 210
Tales (1.15-3.68) (124347 (1.28-3 88)
p=0.006 P=0.006 P=0.004
Hiztory of 186 138 3
CAD (1.15-3.42) (1.09-3.28) (1.05-3.20)
=0 P=0.024 P=0.034 011
Age (per 10 0.85 X 0.88 ¥ 0.87
years) {0.65117) 63- [66-11T) | (84117 | (D66-118) ]
P=0.2 =) =) =013 =0, =00
Female sex 1.80 151 1.65 1.6
(0.99-328) (0+80-2.89) il 0.91-2.08) 94-3 4 094304
0.053 B=0.34 B=0.083 =000 B=0.08 B=008
Cluster 2 1903 JE L&y .04 184 100 100
(L12-1.37) (1.05-313) (0.93-3.07) (1L17-3.5T) (1.06-3.1%) (110-3.27) (1.10-3.28)
P=0.018 P=0.033 P=0.087 P=0.012 P=0.029 P=0021 P=0.01
Previous HE
hezp
Anemia
SEP 0.00
(098-1.01)
B=0 83
WYHA 34
DM type 2
ACE'AFB 0.84
(0.45-1.58)
=050
BB
MEA

URL: http:/fmc.manuscriptcentral.com/tbmk Email: IBMK-peerreview@journals.tandf.co.uk
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Supplemental figure 1 Flowchart of patients included in study

Patients enrolled in
MEDIA-DHF study

N = 626
N=134 Exclusion criteria met or unavailable
baseline charactenistics
| N =592 |
N =50 LVEF < 50% afler echography core

> lab review

5 Lost to follow-up

| N=522 l

N =130
b N biomarker measurements available

y d

Chronic HF patients Ambulatory chronic HF
with recent HF patients
hospitalization

N=60 N=332
Events = 14/60 (23%) Events = 48/332 (14%)
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Supplemental figure 2 Optimal number of clusters determined nsing NbClust analysis

0=

i

Fraquemncy

A=

2=

1" 13
Number of clusters

The optimal mimber of clusters determined by the NbClust package in R was 2. This package
uses a total of 30 indices for determining the most optimal number of clusters from the results
obtained by varying combinations of number of clusters. distance measures and clustering
methodes.



