Congestive signs JVP not raised (n=272) JVP 1-4 cm (n=55) JVP to earlobe (n=15) p
NT-proBNP — ng/I 1026 (376-2008) 2529 (1502-4779) 3483 (2689-4855) <0.001
NT-proBNP — ng/I (in SR) 519 (227-1517;n=162) 1218 (415-3100;n=14) NA (n=0) 0.027
NT-proBNP — ng/I (in AF) 1505 (958-2641; n=108) | 2782 (1981-5488;n=41) 3483 (2698-4855;n=15) <0.001
IVC—cm 1.8 (1.6-2.2) 2.4 (2.0-2.8) 2.8 (2.6-3.9) <0.001
IVC>20 mm- n. (%) 90 (34) 40 (73) 14 (93) <0.001
IVC collapse<50%- n. (%) 32(12) 29 (53) 12 (80) <0.001
Visible intrahepatic vein — n. (%) 205 (77) 52 (95) 15 (100) 0.001
Max intrahepatic vein diam.— cm 0.6 (0.4-0.8) 0.9 (0.7-1.0) 1.3 (1.1-1.5) <0.001
JVD ratio 6.0 (4.1-7.7) 2.9 (2.1-4.5) 1.6 (1.7-2.3) <0.001
JVD ratio<4- n. (%) 62 (25) 38 (73) 14 (100) <0.001
B-lines-total number 5(1-11) 20 (11-32) 29 (17-53) <0.001
B-lines=0 - n. (%) 54 (20) 1(2) 1(7) 0.003

No oedema (n=225) Ankle oedema (n=50) Oedema>ankle (n=67)
NT-proBNP — ng/!| 951 (344-1932) 1699 (708-2668) 2529 (1410-4587) <0.001
NT-proBNP — ng/! (in SR) 449 (215-1274;n=137) | 1153 (389-2107;n=21) | 2362 (524-3791; n=18) 0.001
NT-proBNP — ng/I (in AF) 1570 (1024-3277; n=87) | 2095 (967-2871; n=28) | 2529 (1506-5331; n=49) 0.012
IVC — cm 1.8 (1.6-2.1) 2.1(1.7-2.5) 2.5 (2.0-3.0) <0.001
IVC>20 mm- n. (%) 71 (32) 25 (50) 48 (73) <0.001
IVC collapse<50%- n. (%) 24 (11) 14 (28) 35 (53) <0.001
Visible intrahepatic vein — n. (%) 173 (78) 41 (82) 58 (88) 0.193
Max intrahepatic vein diam.— cm 0.6 (0.4-0.8) 0.8 (0.5-1.0) 1.0(0.7-1.2) <0.001
JVD ratio 6.0 (4.0-7.7) 4.0 (2.3-5.5) 3.0(1.7-5.6) <0.001
JVD ratio<4- n. (%) 54 (25) 26 (53) 34 (61) <0.001
B-lines-total number 4 (1-12) 10 (4-24) 15 (7-32) <0.001
B-lines=0 - n. (%) 47 (21) 5(10) 4 (6) 0.006
No lung crackles (n=302) Basal crackles (n=40)
NT-proBNP — ng/I| 1100 (401-2210) 3445 (1988-6881) <0.001
NT-proBNP — ng/I (in SR) 516 (244-1492;n=166) 3359 (783-5337;n=10) 0.001
NT-proBNP — ng/I (in AF) 1727 (1027-3148; n=134) 3508 (2140-7187;n=30) <0.001
IVC — cm 1.9 (1.6-2.3) 2.6 (2.3-3.0) <0.001
IVC>20 mm- n. (%) 112 (38) 32 (80) <0.001




IVC collapse<50%- n. (%) 48 (16) 25 (63) <0.001
Visible intrahepatic vein —n. (%) 234 (79) 38 (95) 0.014
Max intrahepatic vein diam.— cm 0.7 (0.4-0.9) 1.0 (0.8-1.2) <0.001
JVD ratio 5.6 (3.6-7.4) 2.4 (1.6-4.4) <0.001
JVD ratio<4- n. (%) 87 (31) 27 (75) <0.001
B-lines-total number 6 (2-13) 27 (15-42) <0.001
B-lines=0 - n. (%) 56 (19) 0(0) 0.003
Congestion Score Congestion=0 (n=203) | Congestion=1-2 (n=94) Congestion>3 (n=45)

NT-proBNP — ng/I 885 (312-1657) 1772 (793-2935) 3273 (1860-6840) <0.001
NT-proBNP — ng/I (in SR) 442 (203-1254;n=130) 1012 (404-2173;n=40) 3605 (2320-13707;n=6) <0.001
NT-proBNP — ng/I (in AF) 1425 (925-2611;n=72) 2299 (1316-3333;n=53) 3002 (1808-6972;n=39) <0.001
IVC — cm 1.8 (1.6-2.1) 2.1(1.8-2.5) 2.6 (2.4-3.1) <0.001
IVC>20 mm- n. (%) 57 (29) 47 (51) 40 (89) <0.001
IVC collapse<50%- n. (%) 15 (8) 27 (29) 31 (69) <0.001
Visible intrahepatic vein — n. (%) 152 (76) 78 (84) 42 (93) 0.019
Max intrahepatic vein diam.— cm 0.6 (0.4-0.8) 0.8 (0.6-1.0) 1.1 (0.8-1.3) <0.001
JVD ratio 6.2 (4.7-7.9) 4.1(2.7-5.9) 2.2 (1.4-3.0) <0.001
JVD ratio<4- n. (%) 38(20) 44 (50) 32 (82) <0.001
B-lines-total number 4 (1-9) 9(3-22) 26 (15-37) <0.001
B-lines=0 - n. (%) 45 (22) 11 (12) 0(0) <0.001

Table 1 supplementary: Biochemical (NTproBNP) and ultrasound prevalence of congestion according to clinical signs in patients with heart
failure. A congestion score was also constructed, based on lung auscultation (normal, presence of basal, mid-zone or diffuse crepitations), JVP
(not visible, raised 1-4 cm, raised to earlobe), peripheral oedema (none, ankles, below or above knees) with one point attributed for each degree

of severity.



B-Lines B-Lines B-Lines p
(Range: 0-3) (Range: 4-13) (Range: 14-124)
N=122 N=114 N=106
Clinical congestion
Crackles (yes) - n. (%) 3(3) 5(4) 32(30) <0.001
No peripheral oedema- n. (%) 98 (80) 79 (69) 48 (45) <0.001
Oedema>ankles- n. (%) 13 (11) 15 (13) 39 (37)
JVP not raised- n. (%) 116 (95) 101 (89) 55 (52) <0.001
JVP earlobe- n. (%) 2(2) 1(1) 12 (11)
No signs of congestion 95 (78) 74 (65) 34 (32) <0.001
Biochemical or ultrasound congestion

NT-proBNP — ng/I 817 (321-1568) 952 (371-1735) 2825 (1614-4773) <0.001
NT-proBNP — ng/I (if in SR) 409 (266-1139; n=76) 442 (178-1051; n=62) 1972 (684-3288; n=38) <0.001
NT-proBNP — ng/I (if in AF) 1190 (799-2049;n=44) | 1458 (986-2236;n=52) 3419 (2166-6895;n=68) <0.001
IVC — cm 1.7 (1.5-2.1) 1.9 (1.6-2.3) 2.4 (2.0-2.8) <0.001
IVC>20 mm- n. (%) 32 (27) 36 (32) 76 (74) <0.001
IVC collapse<50%- n. (%) 6 (5) 17 (15) 50 (48) <0.001
Visible intrahepatic vein — n. (%) 84 (69) 90 (80) 98 (94) <0.001
Max intrahepatic vein diam.— cm 0.5(0.4-0.7) 0.7 (0.4-0.8) 0.9 (0.7-1.1) <0.001
JVD ratio 6.5 (4.6-7.9) 5.7 (4.1-7.6) 3.0(1.8-4.9) <0.001
JVD ratio<4- n. (%) 24 (22) 26 (24) 64 (65) <0.001

Table 2a supplementary: Clinical, biochemical and ultrasound prevalence of congestion according to terciles of B-lines.




\/e IVC IvVC
(Range: 1.0-1.7 cm) (Range: 1.8-2.2 cm) (Range: 2.3-5.3 cm)
N=115 N=114 N=106
Clinical congestion
Crackles (yes) - n. (%) 4 (4) 5(4) 31(29) <0.001
No peripheral oedema- n. (%) 92 (80) 85 (75) 42 (40) <0.001
Oedema>ankles- n. (%) 6 (5) 18 (16) 42 (40)
JVP not raised- n. (%) 111 (97) 93 (82) 61 (58) <0.001
JVP earlobe- n. (%) 0(0) 1(1) 14 (13)
No signs of congestion 91 (79) 74 (65) 32 (30) <0.001
Biochemical or ultrasound congestion

NT-proBNP — ng/I 568 (228-1437) 1189 (561-2413) 2446 (1400-4499) <0.001
NT-proBNP — ng/I (if in SR) 401 (184-1008;n=87) 826 (319-1631;n=60) 2024 (725-3368;n=24) <0.001
NT-proBNP — ng/I (if in AF) 1355 (938-2291;n=26) 1722 (950-3029;n=54) 2684 (1467-4810n=82) <0.001
B-Lines — median (IQR) n. 3(0-7) 6 (2-13) 16 (7-30) <0.001
B-Lines=0 - n. (%) 31(27) 20 (18) 3(3) <0.001
IVC collapse<50%- n. (%) 0(0) 10 (9) 63 (59) <0.001
Visible intrahepatic vein — n. (%) 68 (59) 99 (87) 104 (98) <0.001
Max intrahepatic vein diam.— cm 0.4 (0.3-0.5) 0.7 (0.5-0.8) 1.0 (0.8-1.2) <0.001
JVD ratio 6.6 (5.1-7.9) 5.3(3.6-7.2) 2.9 (1.8-5.1) <0.001
JVD ratio<4- n. (%) 13 (12) 34 (32) 66 (67) <0.001

Table 2b supplementary: Clinical, biochemical and ultrasound prevalence of congestion according to terciles IVC diameter.




JVD ratio JVD ratio JVD ratio
(Range: 6.6-14.3) (Range: 4.0-6.5) (Range: 0.8-3.9)
N=105 N=104 N=110
Clinical congestion
Crackles (yes) - n. (%) 3(3) 6 (6) 27 (25) <0.001
No peripheral oedema- n. (%) 88 (84) 73 (70) 53 (48) <0.001
Oedema>ankles- n. (%) 8 (8) 14 (13) 34 (32)
JVP not raised- n. (%) 102 (97) 92 (89) 59 (54) <0.001
JVP earlobe- n. (%) 0(0) 0(0) 14 (13)
No signs of congestion 86 (82) 69 (66) 37 (34) <0.001
Biochemical or ultrasound congestion

NT-proBNP — ng/I 656 (235-1523) 877 (348-1792) 2625 (1425-4140) <0.001
NT-proBNP — ng/I (if in SR) 399 (171-1353;n=74) 382 (206-1035;n=55) 1763 (954-2698;n=36) <0.001
NT-proBNP — ng/I (if in AF) 1404 (1055-1788;n=30) | 1408 (820-2466;n=49) 2986 (1750-5328;n=74) <0.001
IVC — cm 1.7 (1.5-2.1) 1.9 (1.6-2.1) 2.4 (2.0-2.7) <0.001
IVC>20 mm- n. (%) 26 (25) 34 (34) 76 (70) <0.001
IVC collapse<50%- n. (%) 8(8) 10 (10) 49 (45) <0.001
Visible intrahepatic vein — n. (%) 78 (75) 77 (75) 100 (92) 0.001
Max intrahepatic vein diam.— cm 0.5(0.4-0.7) 0.6 (0.4-0.8) 0.9(0.7-1.1) <0.001
B-lines — total number 3 (0-8) 6(2-12) 18 (6-32) <0.001
B-lines=0 - n. (%) 27 (26) 18 (17) 5(5) 0.002

Table 2c supplementary: Clinical, biochemical and ultrasound prevalence of congestion according to terciles of JVD ratio.




NT-proBNP NT-proBNP NT-proBNP
(Range: 18-714 ng/l) | (Range: 733-2032 ng/l) | (Range: 2045-35000 ng/l)
N=113 N=114 N=113
Clinical congestion
Crackles (yes) - n. (%) 2(2) 8(7) 30(27) <0.001
No peripheral oedema- n. (%) 95 (84) 74 (65) 55 (48) <0.001
Oedema>ankles- n. (%) 6 (5) 23 (20) 38 (34)
JVP not raised- n. (%) 106 (94) 99 (87) 65 (56) <0.001
JVP earlobe- n. (%) 1(1) 1(1) 13 (12)
No signs of congestion 91 (81) 70 (61) 41 (36) <0.001
Biochemical or ultrasound congestion

IVC—cm 1.7 (1.5-1.9) 2.0(1.7-2.3) 2.4 (2.0-2.7) <0.001
IVC>20 mm- n. (%) 20 (19) 48 (42) 76 (68) <0.001
IVC collapse<50%- n. (%) 3(3) 22 (19) 48 (43) <0.001
Visible intrahepatic vein — n. (%) 78 (71) 94 (83) 99 (88) 0.004
Max intrahepatic vein diam.— cm 0.5(0.4-0.7) 0.7 (0.5-0.9) 0.9 (0.6-1.1) <0.001
JVD ratio 6.7 (5.3-7.9) 5.5(3.4-7.1) 3.0(2.2-4.9) <0.001
JVD ratio<4- n. (%) 8 (8) 38 (36) 68 (64) <0.001
B-lines — total number 4 (0-7) 6 (2-12) 19 (6-36) <0.001
B-lines=0 - n. (%) 30 (27) 19 (17) 6 (5) <0.001

Table 2d supplementary: Clinical, biochemical and ultrasound prevalence of congestion according to terciles of NT-proBNP.



BMI<25 kg/m? BMI 25-30 kg/m? BMI>30 kg/m? p
N=76 N=112 N=154
NT-proBNP — ng/I 1543 (618-3783) 1579 (504-3002) 1007 (363-1884) 0.001
NT-proBNP — ng/I (if in SR) 858 (230-2007;n=42) 700 (328-1754;n=58) 391 (234-1136;n=76) 0.060
NT-proBNP — ng/I (if in AF) 3389 (1460-6616;n=33) 2627 (1555-3901;n=53) 1421 (906-23014;n=78) <0.001
B-Lines — median (IQR) n. 9 (3-27) 10 (3-21) 4(1-11) <0.001
B-Lines=0 - n. (%) 10(13) 11 (10) 35(23) 0.013
IVC — cm 1.9 (1.6-2.2) 2.0(1.7-2.6) 2.0 (1.6-2.3) 0.20
IVC>20 mm- n. (%) 32 (43) 52 (47) 60 (40) 0.57
IVC collapse<50%- n. (%) 17 (23) 33 (30) 23 (15) 0.022
Visible intrahepatic vein — n. (%) 63 (84) 94 (85) 115 (76) 0.13
Max intrahepatic vein diam.— cm 0.6 (0.4-0.9) 0.8 (0.5-1.0) 0.7 (0.4-0.9) 0.09
JVD ratio 5.0(3.5-6.9) 4.8 (2.6-8.0) 5.6 (3.5-6.7) 0.96
JVD ratio<4- n. (%) 22 (31) 47 (45) 45 (32) 0.049
Age <65 years Age 65-75 years Age>75 years
N=64 N=109 N=169
NT-proBNP — ng/| 388 (146-785) 1079 (423-2050) 1874 (956-3492) <0.001
NT-proBNP — ng/I (if in SR) 267 (116-586;n=46) 587 (217-1383;n=57) 1153 (433-2304;n=73) <0.001
NT-proBNP — ng/I (if in AF) 756 (491-1947;n=18) 1566 (1009-2806;n=50) 2528 (1415-4180;n=96) <0.001
B-Lines — median (IQR) n. 4 (1-7) 5(1-12) 12 (3-26) <0.001
B-Lines=0 - n. (%) 14 (22) 22 (20) 20 (12) 0.08
IVC — cm 1.8 (1.5-2.1) 1.9 (1.5-2.1) 2.1(1.8-2.6) <0.001
IVC>20 mm- n. (%) 21 (34) 33 (31) 90 (54) <0.001
IVC collapse<50%- n. (%) 5(8) 13 (12) 55 (33) <0.001
Visible intrahepatic vein — n. (%) 45 (70) 81 (75) 146 (88) 0.002
Max intrahepatic vein diam.— cm 0.6 (0.4-0.8) 0.6 (0.4-0.8) 0.8 (0.5-1.0) <0.001
JVD ratio 6.2 (5.1-7.9) 5.8 (3.8-7.2) 4.1 (2.4-6.6) <0.001
JVD ratio<4- n. (%) 11 (18) 28 (27) 75 (49) <0.001
Sinus rhythm Atrial fibrillation
N=178 N=164
NT-proBNP — ng/I 567 (256-1614) 1915 (1170-3504) <0.001
B-Lines — median (IQR) n. 4 (1-11) 10 (3-25) <0.001




B-Lines=0 - n. (%) 36 (20) 20(12) 0.045
IVC—cm 1.7 (1.5-2.0) 2.3 (2.0-2.6) <0.001

IVC>20 mm- n. (%) 37 (21) 107 (66) <0.001

IVC collapse<50%- n. (%) 14 (8) 59 (36) <0.001

Visible intrahepatic vein — n. (%) 129 (74) 143 (87) 0.002

Max intrahepatic vein diam.— cm 0.5 (0.4-0.7) 0.8 (0.6-1.1) <0.001

JVD ratio 6.2 (4.6-7.9) 4.0 (2.4-6.0) <0.001

JVD ratio<4- n. (%) 37 (22) 77 (50) <0.001

HFmrEF (N=68) HFpEF (N=150)
Previous LVEF<40% Never LVEF<40% p Previous LVEF<40% Never LVEF<40% p
N=39 N=29 N=45 N=105

NT-proBNP — ng/I 841 (310-2720) 2050 (570-2935) 0.10 394 (119-1275) 1437 (580-2445) <0.001
NT-proBNP — ng/I (if in SR) 331 (159-442;n=20) 367 (228-1732;n=9) 0.44 130 (87-267;n=24) 637 (241-1665;n=44) <0.001
NT-proBNP — ng/I (if in AF) 2491 (1411-3761;n=18) | 2512 (1222-3363;n=20) 0.90 1240 (787-1771;n=21) 1731 (1034-3168;n=61) 0.027
B-Lines — median (IQR) n. 6 (1-20) 6 (4-22) 0.64 8 (2-11) 7 (2-17) 0.67
B-Lines=0 - n. (%) 8(21) 3(10) 0.26 8(18) 20 (19) 0.86
IVC—cm 1.8 (1.5-2.2) 2.0(1.8-2.7) 0.019 1.8 (1.6-2.1) 2.1(1.7-2.4) 0.030
IVC>20 mm- n. (%) 12 (32) 13 (48) 0.18 14 (33) 53 (51) 0.047
IVC collapse<50%- n. (%) 5(13) 10 (37) 0.024 8(19) 21 (20) 0.85
Visible intrahepatic vein — n. (%) 27 (69) 22 (82) 0.26 38 (84) 92 (88) 0.60
Max intrahepatic vein diam.— cm 0.8 (0.5-0.9) 0.8 (0.5-1.2) 0.44 0.6 (0.4-0.7) 0.7 (0.5-1.0) 0.010
JVD ratio 5.7 (3.5-7.7) 5.2 (2.8-7.3) 0.41 6.0 (4.1-7.8) 5.3(2.9-7.2) 0.07
JVD ratio<4- n. (%) 10 (26) 11 (44) 0.14 10 (23) 37 (39) 0.07

Table 3 supplementary: Biochemical and ultrasound evidence of congestion according to body mass index (BMI), age, heart rhythm, and
previous history of significantly reduced left ventricular ejection fraction (LVEF<40%) in patients with heart failure and mid-range (HFmrEF),
or preserved (HFpEF) LVEF. List of abbreviation used: I\VC — inferior vena cava; JVD — jugular vein diameter.




Variables

Univariable analysis

2

HR (95% CI) X p-value
B-lines 1.02 (1.01-1.03) 26.3 <0.001
B lines terciles:
Tertile 1 — reference - - -
Tertile 2 1.53 (0.66-3.53) 1.0 0.32
Tertile 3 4.33 (2.09-8.98) 15.5 <0.001
IVC -cm 2.63 (1.98-3.49) 44.2 <0.001
IVC terciles:
Tertile 1 — reference - - -
Tertile 2 1.88 (0.71-5.02) 1.6 0.21
Tertile 3 8.1 (3.43-19.06) 22.9 <0.001
IVC <50% collapse (vs > 50%0) 3.31(1.98-5.54) 20.7 <0.001
Visible Intrahepatic vein (yes vs no) 1.91 (0.82-4.44) 2.2 0.13
Max Intrahepatic vein diameter - cm 419 (2.43-7.22) 26.5 <0.001
JVD Ratio 0.68 (0.60-0.77) 33.9 <0.001
JVD Ratio terciles:
Tertile 1 — reference - - -
Tertile 2 2.01 (0.73-5.54) 1.8 0.17
Tertile 3 8.18 (3.45-19.38) 22.8 <0.001
Demographics
Age — per year 1.06 (1.03-1.09) 15.5 <0.001
Sex (men v women) 1.54 (0.86-2.78) 2.1 0.14
NYHA class 111 vs. I/11 3.87 (2.33-6.44) 27.2 <0.001
IHD (yes v no) 1.12 (0.67-1.86) 0.2 0.66
DM (yes v no) 1.17 (0.65-1.93) 0.16 0.69
Hypertension (yes v no) 0.98 (0.59-1.64) 0.0 0.95
Atrial fibrillation (yes v no) 2.08 (1.22-3.54) 7.3 0.007
COPD (yes v no) 1.36 (0.77-2.41) 1.1 0.29
SBP — mmHg 0.99 (0.98-1.01) 0.7 0.40
Heart rate - bpm 1.00 (0.98-1.02) 0.0 0.97
BMI - kg/m? 0.99 (0.96-1.04) 0.0 0.94
BSA - m? 1.46 (0.57-3.77) 0.6 0.43
Crackles (yes vs none) 4.56 (2.70-7.71) 32.0 <0.001
JVP (raised vs not raised) 3.16 (1.90-5.27) 19.4 <0.001
Peripheral oedema (>ankles vs <) 4.28 (2.58-7.12) 31.7 <0.001
Signs of congestion (vs no signs) 3.84 (2.21-6.68) 22.8 <0.001
Bloods
Creatinine — pmol/I 1.01 (1.00-1.01) 2.3 0.13
Urea — mmol/I 1.06 (1.03-1.09) 17.3 <0.001
Haemoglobin - g/dI 0.78 (0.67-0.91) 10.1 0.001
Albumin — g/l 0.83 (0.77-0.90) 20.3 <0.001
Bilirubin — pmol/I 1.05 (1.02-1.08) 11.9 0.001
Log (NT-proBNP) 8.82 (5.03-15.49) 57.5 <0.001
Echocardiography
LVEDV - ml 1.01 (1.00-1.01) 5.1 0.023
LVEDD - cm 1.30 (1.00-1.39) 3.8 0.049
LVEF - % 0.99 (0.97-1.01) 2.2 0.14
Septal E/E’ 1.04 (1.02-1.06) 15.5 <0.001
Lateral E/E’ 1.06 (1.03-1.09) 17.9 <0.001
LAD -cm 2.20 (1.60-3.02) 23.6 <0.001




LAVI - ml/m? 1.03 (1.02-1.04) 32.6 <0.001

TAPSE —cm 0.43 (0.26-0.74) 9.5 0.002

TR gradient - mmHg 1.03 (1.02-1.05) 14.6 <0.001

Table 4 supplementary: Univariable Cox regression model for the composite
endpoint of death from all causes or HF hospitalization in patients with HF (n = 342
patients with heart failure who had 60 events). For the continuous variables, the
values are the hazard ratios associated with a unitary increase in that variable.

List of abbreviation used: NYHA — New York Heart Association; IHD - ischemic
heart disease; DM — diabetes mellitus; COPD - chronic obstructive pulmonary
disease; SBP - systolic blood pressure; BMI - body mass index;; NTproBNP - N-
terminal B-type natriuretic peptide; LVEDD - left ventricle end-diastolic diameter;
LVEDV - left ventricle end diastolic volume; LVEF —left ventricular ejection
fraction; LAD — left atrial diameter; LAVI - left atrial volume index; TAPSE -
Tricuspid Annular Plane Systolic Excursion; TR gradient- Trans-Tricuspid systolic
gradient.



