Clinical and prognostic associations of autoantibodies recognizing adrenergic/muscarinic receptors in patients with heart failure
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Supplementary Figure 1. Assay results (binding indices) for the 52 measurements of the negative and positive controls each, that were used to define the cut-off points for seronegative, intermediate, and seropositive classifications, based on the 99th percentile of negative control binding indices and the 1st percentile of positive control binding indices.
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Description automatically generated]Supplementary Figure 2. A high-definition version of the directed acyclic graph shown in Figure 1A. The 13 highlighted processes contain the terms “B cell” and/or “immunoglobulin”, and those highlighted in blue specifically are non-redundant children terms that were used for further analyses. GO gene ontology.
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Description automatically generated]Supplementary Figure 3. Complete contributions of all examined biomarkers related to B-lymphocyte function to the corresponding principal component analysis of each autoantibody.
	Supplementary Table 1. Summary statistics for the assay binding index of all measured autoantibodies for healthy controls and patients with heart failure.

	Group
	Autoantibody
	Minimum
	1st Prct.
	5th Prct.
	25th Prct.
	Median
	75th Prct.
	95th Prct.
	99th Prct.
	Maximum

	Healthy Controls (n=299)
	Anti-β1
	0.62
	0.73
	0.84
	1.00
	1.22
	1.59
	2.98
	14.13
	19.80

	
	Anti-β2
	0.47
	0.64
	0.75
	0.97
	1.24
	2.01
	8.27
	14.44
	94.60

	
	Anti-β3
	0.41
	0.61
	0.69
	0.89
	1.10
	1.39
	2.23
	6.87
	37.73

	
	Anti-M2
	0.32
	0.38
	0.71
	1.05
	1.32
	2.02
	5.08
	36.30
	148.04

	Patients with Heart Failure (n=2256)
	Anti-β1
	0.43
	0.72
	0.81
	1.01
	1.23
	1.73
	7.46
	27.49
	120.39

	
	Anti-β2
	0.41
	0.70
	0.80
	1.00
	1.25
	1.88
	8.46
	34.55
	161.78

	
	Anti-β3
	0.44
	0.73
	0.83
	1.01
	1.19
	1.46
	3.30
	12.67
	154.00

	
	Anti-M2
	0.20
	0.65
	0.78
	1.00
	1.31
	2.25
	12.02
	46.31
	170.08

	Prct. Percentile. 






	Supplementary Table 2. Summary statistics for the assay binding index of all measured autoantibodies stratified by status (seronegative, intermediate, seropositive) as defined in the methods section.

	Group
	Autoantibody
	Status
	Group Size
	Minimum
	1st Prct.
	5th Prct.
	25th Prct.
	Median
	75th Prct.
	95th Prct.
	99th Prct.
	Maximum

	Healthy Controls (n=299)
	Anti-β1
	Seronegative
Intermediate
Seropositive
	195 (65.2%)
97 (32.4%)
7 (2.3%)
	0.62
1.39
7.89
	0.64
1.39
8.14
	0.80
1.42
9.13
	0.95
1.56
12.39
	1.06
1.72
14.09
	1.20
2.14
16.88
	1.35
3.24
19.18
	1.38
4.86
19.68
	1.39
5.06
19.80

	
	Anti-β2
	Seronegative
Intermediate
Seropositive
	174 (58.2%)
107 (35.8%)
18 (6.0%)
	0.47
1.39
7.63
	0.58
1.40
7.67
	0.70
1.42
7.83
	0.86
1.58
9.05
	1.00
2.12
12.04
	1.17
3.30
13.83
	1.33
6.21
77.74
	1.37
7.20
91.22
	1.38
7.31
94.60

	
	Anti-β3
	Seronegative
Intermediate
Seropositive
	223 (74.6%)
73 (24.4%)
3 (1.0%)
	0.41
1.39
8.08
	0.60
1.39
8.19
	0.68
1.42
8.64
	0.86
1.55
10.86
	1.02
1.78
13.64
	1.14
2.08
25.68
	1.31
4.84
35.32
	1.37
6.46
37.25
	1.39
6.85
37.73

	
	Anti-M2
	Seronegative
Intermediate
Seropositive
	159 (53.2%)
129 (43.1%)
11 (3.7%)
	0.32
1.39
7.62
	0.34
1.40
7.81
	0.54
1.46
8.56
	0.89
1.64
10.88
	1.06
2.01
19.20
	1.21
2.67
39.03
	1.33
4.91
111.85
	1.37
5.77
140.80
	1.38
6.05
148.04

	Patients with Heart Failure (n=2256)
	Anti-β1
	Seronegative
Intermediate
Seropositive
	1399 (62.0%)
743 (32.9%)
114 (5.1%)
	0.43
1.39
7.46
	0.69
1.39
7.48
	0.78
1.42
7.84
	0.93
1.57
8.99
	1.05
1.92
11.29
	1.19
2.74
20.49
	1.33
5.56
62.06
	1.37
7.01
111.56
	1.39
7.30
120.39

	
	Anti-β2
	Seronegative
Intermediate
Seropositive
	1326 (58.8%)
797 (35.3%)
133 (5.9%)
	0.41
1.39
7.43
	0.66
1.40
7.48
	0.77
1.43
7.96
	0.91
1.60
9.53
	1.04
1.94
13.28
	1.19
2.86
27.57
	1.33
5.37
60.69
	1.38
6.67
127.96
	1.39
7.36
161.78

	
	Anti-β3
	Seronegative
Intermediate
Seropositive
	1575 (69.8%)
640 (28.4%)
41 (1.8%)
	0.44
1.39
7.44
	0.71
1.39
7.61
	0.81
1.41
7.86
	0.96
1.49
10.10
	1.08
1.68
13.67
	1.21
2.14
44.90
	1.34
4.42
122.58
	1.38
6.54
145.55
	1.39
6.93
154.00

	
	Anti-M2
	Seronegative
Intermediate
Seropositive
	1221 (54.1%)
863 (38.3%)
172 (7.6%)
	0.20
1.39
7.49
	0.63
1.39
7.51
	0.72
1.43
7.74
	0.89
1.64
10.79
	1.02
2.11
15.60
	1.18
3.23
27.97
	1.33
5.75
90.28
	1.37
6.94
142.30
	1.39
7.37
170.08

	Prct. Percentile. 



	Supplementary Table 3. Subgroup analyses of patients with intermediate AAB status using Cox regression for the combined endpoint and all-cause mortality, and competing risks regression for HF-rehospitalization. In cases where univariable findings were significant, multivariable correction for the corresponding risk model for each outcome was carried out.

	AAB
	Combined Outcome
	All-Cause Mortality
	HF-Rehospitalization

	
	Univariable
	Multivariable
	Univariable
	Multivariable
	Univariable

	
	HR (95% CI)
	p-value
	HR (95% CI)
	p-value
	HR (95% CI)
	p-value
	HR (95% CI)
	p-value
	HR (95% CI)
	p-value

	Anti-β1
	0.98 (0.89-1.07)
	0.632
	N/A
	0.95 (0.84-1.08)
	0.447
	N/A
	1.03 (0.92-1.15)
	0.630

	Anti-β2
	0.93 (0.85, 1.01)
	0.119
	
	0.83 (0.72-0.95)
	0.008*
	0.92 (0.80-1.05)
	0.196
	0.98 (0.88-1.10)
	0.740

	Anti-β3
	0.82 (0.71-0.94)
	0.006*
	0.83 (0.72-0.95)
	0.009*
	0.85 (0.71-1.01)
	0.063
	N/A
	0.84 (0.69-1.03)
	0.09

	Anti-M2
	1.05 (0.98-1.13)
	0.187
	N/A
	1.04 (0.95-1.14)
	0.356
	
	1.06 (0.97-1.17)
	0.190

	AAB autoantibody; HR hazard ratio; 95% CI 95% confidence interval; *p≤0.05.



image2.png
o e

M





image3.png
Anti-B1 Anti-B2

1.0- ; 1.0- ;
: FADD 1 FADD
LN A R
| CASP3 | casPs COKN1A
| PRKCQ : TRAF2
05- TRAF2 05- | PReca
: Lot : LGALS1
9 : L8 9 : +lL18
3 ; 2 : CEACAM1
© ! CEACAM1 N | +CLEC4G
) | FORL3™ KLRD1 CLECA4G CD28 joed ;
o e e SL1e o TNFREF4 o~ i N ;
£ Lk TNFSFWGBU:JPILEC_U ot £ FEGR2B -« s IL10.XCLY * ‘TN'FR[?LFLA1
o : TFRCe 1%, o 5o CDs a : « \LiR1 * TNFSF13 *
: *iTmza TNFSF13 = : iiret H1R] b
' IL1RL1 IL4R LILRB4 | iza 'O IL4R” i Rpa
-0.5- : 0.5 !
10 ; -1.0- !
. . i . . . . i . .
-1.0 -0.5 0.0 05 1.0 -1.0 -0.5 0.0 05 1.0
Dim1 (28.8%) Dim1 (28.5%)
Anti-33 Anti-M2
1.0- ; 1.0- :
| FABD | -ADD
DN ogia ; -
| CASP3 | casPs CDKNIA
| PRKGA | PRKCQ
05 : T 05 : TRAF2
—_ : ‘;EAL& — : LGALS1
) ; ) 1 b
o : CEACAMTL ¢ kcac < 1 ceacamt” e
© : © | us roRly  coog CLECIG
- ! = . S RCRDT RS THFREFASE 1o
Q iL10, o : ¢ ILto +I'12RB1, TNFRSF4
£ | TNFSF138s e d € ; TNFSEIB 7% 6 oL Bt
] | *TFRC_ « 1yEsF13 e DLLY 8 H TFRC 187 o
H <l . | . TNFSF13, o
Rl IRT L6 g e OD4 bR LRI LILRBY
: ITM2A LILRB4 i IThiza IL4R
-0.5- 1 0.5 !
10~ : -1.0- :
. . i . . . . i . .
-1.0 -0.5 0.0 05 1.0 -1.0 -0.5 0.0 05 1.0
Dim1 (28.1%) Dim1 (29.4%)

Contribution :





image1.png
Positive Controls ! Lge oo -
| : Group :
E E IEI Negative Controls
/\_\E\ | IEI Positive Controls
. ° @ Q) | d :
Negative Controls ok iale  MI“Fe T |
05 1.0 2.0 5.0 10.0 20.0

Assay Binding Index (logarithmic scale)




