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Apendix
Supplementary Table 1: Patient characteristics
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MIS-C-1 | f | 6-10 | 30 133 White 6 + |+ + + |+ + |+ + 4g/kg | + 30mg/kg/d NIV + 17
for5d
+
MIS-C-2 | f | 6-10 46 139 White 4 + | - - - + + |+ - + + + v + 17
MIS-C-3 | f [0-5 15 110 Asian 3 + | - - + |+ + |+ + 2g/kg | + 30 mg/kg/d v + 15
for3d
MIS-C-4 | f | 11-15 | 28 141 White at admission + |+ + + |+ + |+ + 2g/kg | + + 2l/mi | + | -
high IgG, virus n
in stool
MIS-C-5 | m | 6-10 51 148 White 5 + |+ + + - - + 2g/kg | + 20mg/kg for | + + |-
3d
+
MIS-C-6 | m | 6-10 25 135 White 7 + |+ + + |+ - + + + + + - -
MIS-C-7 | m | 16-18 | 70 175 White acute COVID- + | - - + | - - - - - + + NIV + 13
19
MIS-C-8 | f | 0-5 9.8 81.5 | African unknown, at + |+ - + |+ - + + 2g/kg | + 2mg/kg/d v + 11
admission high
IgG
MIS-C-9 | f | 11-15 | 71.8 | 166 North unknown, at + |+ - + |+ - - + 2g/kg | + 2mg/kg/d v + 14
African admission,
high IgG
MIS-C- m | 0-5 13.6 | 88 White unknown, at + |+ + - - - - + 2g/kg | + 30mg/kg/d3 | - - 6
10 admission high days
IgG, virus in
stool
MIS-C- m | 0-5 16.5 White unknown, at + |+ + - - - - + 2g/kg | + not necessary | - - 5
11 admission high




IgG

MIS-C- 0-5 15.6 102 White 5 2x Prednisolon 14
12 2g/kg 2mg/kg/d

5d, then

tapered
MIS-C- 0-5 11 76 Latin contact with 2g/kg 30mg/kg/d 3 6
13 COVID-19 days
MIS-C- 6-10 33 134 Latin no information + + 5
14
MIS-C- 6-10 24 118 White 8 + + 6
15
MIS-C- 0-5 22 107 Latin no information + + 6
16
MIS-C- 6-10 25 120 White 4 + + 5
17
MIS-C- 16-18 | 57 North no information + + 12
18 African
MIS-C- 11-15 | 55 156 White 9 + + 6
19
MIS-C- 6-10 27 139 Asian no information - + 12
20
MIS-C- 0-5 17 109 White no information + + 6

21




Supplementary table 2: Clinical and laboratory summary of patients with available clinical information
MIS-C- | MIS-C-2 | MIS-C-3 | MIS-C-4 | MIS-C-5 MIS-C-6 | MIS-C- | MIS-C-8 | MIS-C-9 | MIS-C-10 MIS-C- | MIS-C- | MIS-C-
1 7 11 12 13

Leucocytes [ /]

Nadir 3,400 | 4,400 9,000 16,190 | 5,590 8,080 8,000 23,200 | 10,700 | 4,600 6,770 11,800

peak 26,200 | 14,400 | 20,600 | 30,160 | 17,750 19,020 | 13,600 | 30,600 | 14,000 | 12,000 18,500 | 24,000 | 29,300
Thrombocytes 78,000 | 123,000 | 218,000 | 776,000 | 1,248,000 | 111,000 | 97,000 | 107,000 | 163,000 | 114.000 296.000 | 100,000 | 444,000
nadir [ /W]
CrP peak [mg/l] | 205 197 260 118 265 207 356 213.5 364.5 73.5 165 80.64 184.2
PCT peak 63.2 3.9 9.83 11.25 20.34 35.62 8.09 4.65 6.79 3.64 6.7 n.d. 0.57
[ng/ml]
NT-pro-BNP 52,003 | 8,293 69,020 | 35,000 | >35,000 17,183 | 2,414 4,840 13,816 | 5,810 7,994 n.d. 1,416
peak [pg/ml]
Troponin T peak | 45 48 176 110 41.8 101 ND 70 113 ND ND n.d. 10
[pg/ml]
Ferritin [ng/ml] | 542 2,544 990 1,561 1,039 3,937 1,952 563 977 358 67 n.d. 113
Na* nadir 129 130 125 124 127 141 134 136 132 136 129 136
[mmol/1]
Albumine nadir 26 22 22 21 26 24 20 33 29 35 23,8 32
[mg/1]
SARS-Cov 2 IgG + IgG + IgG + IgG+ IgG+ IgG+ ND IgG + IgG + IgG + IgG + IgG + neg
Serology IgA + IgA + IgA+ IgMND | IgM - IgM neg
SARS-CoV2 PCR | neg neg neg neg neg ? pos pos pos neg neg neg. neg
at hospitalization (nasopharynx)

pos (stool)

D-Dimer peak 4.56 8.19 7.68 3.83 6.87 5.08 7.23 8.75 6.32 ND ND 7.04 ND
Anti-IL-1-Ra-Ab pos pos pos pos pos pos neg neg pos pos pos neg pos




(ves/no; max. 1:800 | 1:200 1:200 1:400 1:400 1:200 1:200 1:400 1:400 1:200
titer, Ig-class) IgG1 IgG1 IgG1 IgG1 IgG1 IgG1 IgG1 IgG1 IgG1 IgG1
Sw
after:
neg
Hyperphosphor- | pos pos pos pos pos pos neg neg pos pos pos neg pos
ylated IL-1Ra
Sw
after:
neg
Min. plasma IL- 1779 | 302.1 305.2 308.2 332.7 323.5 2,128.1 | 1,634.0 | 277.8 320.4 357.3 1,844.6 | 296.0
1Ra (pg/ml);
determined by 5w
ELISA after:
1,642.3
Anti-PGRN-Ab neg neg neg neg neg neg neg neg neg neg neg neg neg
(ves/no; Titer, neg

Ig-class)




Continuation of supplementary table 2: Clinical and laboratory summary of patients with available clinical information

MIS-C- MIS-C- | MIS-C- MIS-C- MIS-C- MIS-C- MIS-C- MIS-C-
14 15 16 17 18 19 20 21
Leucocytes [ /]
Nadir 5.900 8.200 9.300 6.600 15.300 5.300 7.900 9.700
peak 12.000 | 21.400 | 10.300 10.800 29.300 13.300 11.400 11.700
Thrombocytes nadir [ /ul] 226.000 | 145.00 | 151.000 | 105.000 | 98.000 218.000 | 256.000 | 161.000
0
CrP peak [mg/l1] 429 139 259 130 440 309 299.4 235
PCT peak [ng/ml] 0.91 1.1 12.66 3.7 52.6 3.68 11.69 6.59
NT-pro-BNP peak [pg/ml] 5.281 5.653 3.832 2.260 75.718 42 -- 6.244
Troponin T peak [pg/ml] 0.153 0.09 0.02 1.186 0.129 0.034
Ferritin [ng/ml] 400 572 567 460 40006 282 269 320
Na* nadir [mmol/]] 141 133 126 133 136 138 134 132
Albumine nadir [mg/1] 30 28 31 28 20 40 36 28
SARS-Cov 2 Serology IgM - IgM + IgM- IgM + IgM + IgM - IgM + IgM +
IgG + IgG + IgG+ IgG + IgG + IgG + IgG + IgG +
SARS-CoV2 PCR at Pos Neg Neg Neg Neg Neg Neg Neg
hospitalization
D-Dimer peak 1.81 2.37 38.08 243 12.49 4.48 4.96 4.67
Anti-IL-1-Ra-Ab (yes/no; max. neg pos neg neg neg pos neg Pos
titer, Ig-class) 1:200 1:400 1:400
IgG1 IgG1 IgM &
IgG1
Hyperphosphorylated IL-1-Ra neg pos neg neg neg pos neg pos
Min. plasma IL-1-Ra (pg/ml); 1555 227.5 1663 1923 1592 221 1625 182
determined by ELISA
Anti-PGRN-Ab (yes/no; Titer, Ig- | neg neg neg neg neg pos neg neg
class) 1:200




Supplementary Table 3: Characteristics of samples of CoKiBa trials

CoKiBa sex age SAgi}ggV'Z Anti-IL-1Ra-Ab | Anti-PGRN-Ab
# (f/m) (years) (pos/neg) (pos/neg) (pos/neg)
1 m 3 neg neg neg
2 f 8 neg neg neg
3 m 12 neg neg neg
4 m 13 neg neg neg
5 f 13 neg neg neg
6 f 11 neg neg neg
7 m 8 neg neg neg
8 m 12 neg neg neg
9 f 5 neg neg neg
10 f 1 neg neg neg
11 f 10 pos neg neg
12 m 3 pos neg neg
13 m 13 neg neg neg
14 f 10 pos neg neg
15 m 1 neg neg neg
16 f 6 neg neg neg
17 m 8 neg neg neg
18 m 2 neg neg neg
19 f 0 neg neg neg

20 m 10 neg neg neg
21 m 1 neg neg neg
22 f 13 neg neg neg
23 f 4 neg neg neg
24 m 1 neg neg neg
25 f 11 neg neg neg
26 f 13 pos neg neg
27 m 13 neg neg neg
28 m 13 neg neg neg
29 f 8 neg neg neg
30 m 12 pos neg neg
31 m 11 pos neg neg
32 f 5 neg neg neg
33 m 12 neg neg neg
34 f 0 pos neg neg
35 m 13 neg neg neg
36 m 8 pos neg neg
37 m neg neg neg
38 f neg neg neg
39 m 12 neg neg neg
40 f 1 neg neg neg
41 f 10 pos neg neg
42 f 10 neg neg neg
43 f 11 neg neg neg
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Supplementary Figures
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Asymptomatic or mild Healthy controls
MIS-C KD . COVID-19 (children & adolescents)
(children & adolescents)
3 IL1Ra-Ab pos
3 IL1Ra-Ab neg
n=23 n=24 n=146 n=462

Supplementary Figure 1: A) ELISA of IL-1Ra-Abs of MIS-C-14 to MIS-C-21, and the
titers, Ig classes and IgG subclasses of IL-1Ra-Ab-seropositive patients. B) Course of
titers of IL-1Ra antibodies of case MIS-C 1 at initial presentation and 3-month and 7-
month follow-up. C) Frequency of IL-1Ra-Abs in MIS-C and control groups.

Supplementary Figure 2)

31 IL-1Ra- and PGRN-antibodies
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Supplementary Figure 2: ELISA of [L-1Ra-Abs and PGRN-Abs in 33 children with
suspected growth retardation as a non-inflammatory control group.
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Supplementary Figure 3)
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Supplementary Figure 3: A) ELISA of PGRN-Abs in children with sJIA in remission (5 of
them under treatment with anakinra), and in IVIG-naive samples of active Kawasaki
disease (1st cohort). B) PGRN plasma levels in MIS-C, 1st cohort of patients with KD, and
sJIA. C) ELISA of IL-1-Ra-Abs and PGRN-Abs in 18 patients (KD7 to KD24) comprising
the 2nd cohort of patients with KD.
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Supplementary Figure 4)
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Supplementary Figure 4: ELISA of IL-1-Ra-Abs in samples of 608 children of the
CoKiBa registry. Samples were obtained 3 months after the first wave of COVID-19 in
Bavaria. 146 children had a positive SARS-CoV-2 serology, 462 had a SARS-CoV-2-
negative serology and were healthy controls (see supplementary table 1). ELISA were
performed blinded. IL-1-Ra-Abs were not detected in any of the 608 children.
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Supplementary Figure 5)
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Supplementary Figure 5: ELISA of PGRN-Abs in samples of 608 children of the CoKiBa
registry. Samples were obtained 1-3 months after the first wave of COVID-19 in Bavaria.
146 children had a positive SARS-CoV-2 serology, 462 had a SARS-CoV-2-negative
serology and were healthy controls (see supplementary table 1). ELISA were performed
blinded. PGRN-Abs were not detected in any of the 608 children.
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Supplementary Figure 6)
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Supplementary Figure 6: Anti tetanus toxin IgG antibodies in MIS-C, healthy controls
and patients with Kawasaki disease. All individuals had antibody titers compatible with
reliable protection.
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Supplementary Figure 7)
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Supplementary Figure 7: WB of IL-1-Ra of total plasma protein in a native, gradient
gel under non-reducing conditions of patient MIS-C-I at presentation with acute
inflammation and seropositive for IL-1-Ra-Abs of IgG class and 7 months later without
IL-1-Ra-Abs.
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Supplementary Figure 8: Isoelectric focusing and Western blot of IL-1Ra
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(A) Isoelectric focusing (IEF) of IL-1Ra from samples in course of acute inflammation of
one selected MIS-C patient (MIS-C 1) and in the follow-up. Anti-IL-1Ra antibody status of

respective samples is indicated by +/-.
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(B) Alkaline phosphatase treatment of IL-1-Ra from the plasma of a single MIS-C patient

with available follow-up samples.
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C) IEF and native gradient SDS PAGE and Western-blots of IL-1Ra in 21 consecutive
patients with MIS-C (n=21) of IL-1-Ra in patients with MIS-C (C, n=21). Positive control
was in the first two gradient SDS PAGEs was plasma of an adult with critical COVID-19
and IL-1-Ra-Abs of IgG and IgM class, and in the third SDS PAGE a patient with IL-1-Ra-
Abs of IgG class, negative control of a healthy individual without IL-1-Ra-Abs.
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D) IEF and native gradient SDS PAGE and Western-blots of IL-1Ra in non-inflammatory

controls (healthy children and adolescents). Below IEF of IL-1Ra in further healthy
children and adolescents.
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E) IEF and native gradients SDS PAGE and Western-blots of IL-1Ra in patients with
Kawasaki disease (KD; D, n=6).



Test details for comparison of IL-1Ra plasma level

Dunnett's T3 multiple comparisons test
MIS-C (IL-1-RA-Ab neg) vs.

MIS-C (IL-1-RA-Ab neg) vs
MIS-C (IL-1-RA-Ab neg) vs
MIS-C (IL-1-RA-Ab pos) vs
MIS-C (IL.-1-RA-Ab pos) vs
KD vs. sdIA

Test details

MIS-C (IL-1-RA-Ab neg) vs
MIS-C (IL-1-RA-Ab neg) vs
MIS-C (IL-1-RA-Ab neg) vs
MIS-C (IL-1-RA-Ab pos) vs
MIS-C (IL.-1-RA-Ab pos) vs
KD vs. sJIA

Mean Diff,

MIS-C (IL-1-RA-Ab pos) 1466
s. KD 708.1
s. SJIA 467.6
s. KD -758.2
s. sJIA -998.7
-240.6

Mean 1

s. MIS-C (IL-1-RA-Ab pos) 1746.0
s. KD 1746.0
s. SJIA 1746.0
s. KD 2794
s. SJIA 279.4
1038
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95.00% Cl of diff,
1186 to 1747
144.5 10 1272
51.81 t0 883.3
-1361t0 -155.6
-1384 to0 -613.0
-820.6 t0 339.5

Mean 2
2794
1038
1278
1038
1278
1278

Below threshold?
Yes

Yes

Yes

Yes

Yes

No

Mean Diff,
1466
708.1
467.6
-758.2
-998.7
-240.6

Summary ed P Value

*khkk
*%

*

*%

*kkk

ns

SE of diff,
72.65
146.0
124.3
128.7
103.5
163.5

<0,0001
0.0068
0.0108
0.0094
<0.0001
0.6172

n1

8

Test details for comparison of IL-1Ra plasma level (with exclusion of 2 MIS-C cases, who had received IVIGs)

Dunnett's T3 multiple comparisons test
MIS-C (IL-1-RA-Ab neg) vs.

MIS-C (IL.-1-RA-Ab neg) vs
MIS-C (IL-1-RA-Ab neg) vs
MIS-C (IL-1-RA-Ab pos) vs
MIS-C (IL-1-RA-Ab pos) vs
KD vs. sdIA

Test details

MIS-C (IL-1-RA-Ab neg) vs
MIS-C (IL.-1-RA-Ab neg) vs
MIS-C (IL-1-RA-Ab neg) vs
MIS-C (IL-1-RA-Ab pos) vs
MIS-C (IL-1-RA-Ab pos) vs
KD vs. sdIA

Mean Diff,

MIS-C (IL-1-RA-Ab pos) 1471
s. KD 708.1
s. sJIA 467.6
s. KD -762.6
s. SJIA -1003
-240.6

Mean 1

s. MIS-C (IL-1-RA-Ab pos) 1746
s. KD 1746
s. sJIA 1746
s. KD 275.0
s. SJIA 275.0
1038

95,00% Cl of diff,
1188 to 1754
144.5 to 1272
51.81 to 883.3
-1367 to -158.3
-1380 to -626.2
-820.6 t0 339.5

Mean 2
275.0
1038
1278
1038
1278
1278

Below threshold? Summaryed P Value

Yes
Yes
Yes
Yes
Yes

No

Mean Diff,
1471
708.1
467.6
-762.6
-1003
-240.6

*kkk
*%

*

*%

*kkk

ns

SE of diff,
73.31
146.0
124.3
1291
103.9
163.5

<0.0001
0.0068
0.0108
0.0093
<0.0001
0.6172

n1
8
8

20.18
4.85
3.76

5.891"
9.654"
14717

20.06"

4.85
3.76

5.908"
9.653"
14717

DF
7733
8.01
15.21
5.16
9.45
10.96

DF
8.002
8.01
15.21
5.22
9.615
10.96
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Kits and Antibodies
Product/Kit Source/Provider City Country
episomal one-vector system with cytomegalovirus Bornkamm GW et al., Miinchen Germany
promoter (pSFI) GSF-Institut fiir Klinische Molekularbiologie und
Tumorgenetik
Nunc MaxiSorp plates eBioscience Frankfurt a.M. Germany
murine anti-FLAG (DYKDDDDK) monoclonal Sigma-Aldrich Miinchen Germany
antibody F3165
biotinylated goat antihuman heavy and light chain Dianova Hamburg Germany
IgG
sheep antihuman IgG1, IgG2, 1gG3, and 1gG4 Binding Site Group Birmingham UK
goat antihuman IgM Dianova Hamburg Germany
goat antihuman IgA Dianova Hamburg Germany
Peroxidase-labelled streptavidin Roche Applied Science Indianapolis, IN USA
Anti Clostridium tetani tetanus toxin IgG ELISA Argio Biolaboratories Hsinchu City Taiwan
#82861
FastAP Thermosensitive Alkaline Phosphatase Fermentas/VWR Darmstadt Germany
#EF0651
IL1RA Human ELISA Kit; #BMS2080 Thermo Fisher Scientific Waltham, MA USA
PGRN ELISA kit; AG-45A-0018YEK-KIO1 AdipoGen Incheon South Korea
HEK-Blue IL-1B Cells; #hkb-il1bv2 Invivogen San Diego, CA USA
QUANTI-Blue; #hkb-il1bv2 Invivogen San Diego, CA USA
Recombinant IL-1Ra; #PPT-AF-2000-01RA Biozol Eching Germany
rabbit anti human IL-1Ra antibody; antibodies-online Aachen Germany
#ABIN2856394
recombinant SLP2 antibody at 5 pg/mL #ab191883 Abcam Cambridge UK
IL-1B; #PPT-200-01B; Biozol Biozol Eching Germany
TNF-a; #PPT-300-01A Biozol Eching Germany




