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Supplemental Figure S1. Principal component analysis (PCA) of 70 additional cytokines in 
moderate COVID-19, severe COVID-19, ARDS and sepsis. 
Moderate COVID-19 (COV-noICU, orange), n = 6. Severe COVID-19 (COV-ICU, purple), n = 9. 
ARDS (pink), n = 12. Sepsis (green), n = 16. PCA computed by singular value decomposition of 
the dpMFI values of the 70 cytokines, colored by condition. The first principal component (PC) 
explains 22.16% of the variability; the second PC explains 11.02% of the variability. The data 
ellipses were computed assuming a multivariate t-distribution with the ggfortify R package.
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Supplemental Figure S2. Differentially expressed cytokines: IL-16, PDGF-BB, and TSLP. 
Box plots are shown for IL-16, PDGF-BB, and TSLP, which were the only 3 cytokines that had adjusted 
p-values < 0.05 by Kruskal-Wallis test with correction for multiple testing with the Benjamini-Hochberg 
method. Moderate COVID-19 (COV-noICU, orange), n = 6. Severe COVID-19 (COV-ICU, purple), n = 9. 
ARDS (pink), n = 12. Sepsis (green), n = 16. Adjusted p-values for specific comparisons shown in the 
plots were calculated by Wilcoxon rank sum tests with correction by the Benjamini-Hochberg correction 
method. The box plot visualizes the following summary statistics: the middle line represents the median; 
the lower hinge corresponds to the first quartile (25th); the upper hinge corresponds to the third quartile 
(75th); upper and lower whiskers extend from the hinge respectively to the largest value and smallest 
value or no further than 1.5 * interquartile range; data points beyond the whiskers are outliers. 



p−value = 0.17

p−value = 0.45

p−value = 0.25

p−value = 0.59

p−value = 0.72

p−value = 0.34

p−value = 0.59

p−value = 0.72

p−value = 0.77

p−value = 0.31

p−value = 0.21

p−value = 0.8

p−value = 0.72

p−value = 0.19

p−value = 0.31

p−value = 0.77

p−value = 0.77

p−value = 0.13

p−value = 0.65

p−value = 0.1

p−value = 0.72

p−value = 0.31

p−value = 0.18

p−value = 0.85

p−value = 0.07

p−value = 0.17

p−value = 0.18

p−value = 0.21

p−value = 0.72

p−value = 0.31

p−value = 0.23

p−value = 0.9

p−value = 0.76

p−value = 0.72

p−value = 0.21

p−value = 0.31

p−value = 0.75

p−value = 0.13

p−value = 0.63

p−value = 0.14

p−value = 0.16

p−value = 0.31

p−value = 0.85

p−value = 0.75

p−value = 0.34

p−value = 0.38

p−value = 0.19

p−value = 0.23

p−value = 0.17

p−value = 0.18

p−value = 0.21

p−value = 0.55

p−value = 0.1

p−value = 0.77

p−value = 0.38

p−value = 0.56

p−value = 0.75

p−value = 0.38

p−value = 0.59

p−value = 0.21

p−value = 0.85

p−value = 0.1

p−value = 0.91

p−value = 0.13

p−value = 0.21

p−value = 0.21

p−value = 0.85

TPO TRAIL VEGF X6CKINE

SDF1A SFAS SICAM1 SVCAM1 TARC TGFA TNFB

MIP1D PAI1 PDGFAA RANTES RESISTIN SCD40L SCF

MCP3 MCP4 MDC MIF MIG MIP1A MIP1B

IL7 IL9 IP10 LEPTIN LIF MCP1 MCP2

IL22 IL23 IL28A IL3 IL33 IL4 IL5

IL13 IL15 IL17A IL1A IL2 IL20 IL21

HGF I309 IFNA2 IFNG IL10 IL12P40 IL12P70

FASL FGF2 FLT3L FRACTALKINE GCSF GMCSF GROA

BCA1 CTACK EGF ENA78 EOTAXIN EOTAXIN2 EOTAXIN3

−0.2
−0.1

0.0
0.1
0.2

−2
−1

0
1
2
3

−0.5

0.0

0.5

1.0

−0.4

0.0

0.4

0.8

−0.5
0.0
0.5
1.0
1.5

0

2

4

−0.5

0.0

0.5

−0.5

0.0

0.5

1.0

0
1
2
3
4

−2

0

2

−0.50
−0.25

0.00
0.25
0.50

−0.5
0.0
0.5
1.0
1.5

−0.50
−0.25

0.00
0.25
0.50

0

1

2

−3
−2
−1

0
1
2

−0.4

0.0

0.4

−0.5
0.0
0.5
1.0
1.5

−0.5

0.0

0.5

1.0

−1

0

1

2

−1
0
1
2
3
4

−0.5
0.0
0.5
1.0
1.5

−0.50

−0.25

0.00

0.25

0.50

−0.5

0.0

0.5

1.0

0.0

0.5

1.0

−2
−1

0
1
2
3

−1.0
−0.5

0.0
0.5
1.0
1.5

−2

0

2

−1
0
1
2
3

−0.5

0.0

0.5

1.0

−0.5

0.0

0.5

1.0

−1

0

1

2

−0.2

0.0

0.2

0.4

−2

0

2

4

0

1

2

−1

0

1

−0.50
−0.25

0.00
0.25
0.50

0

1

2

3

−0.5
0.0
0.5
1.0
1.5

−0.5

0.0

0.5

1.0

−0.5

0.0

0.5

−0.4

0.0

0.4

0.8

−1

0

1

2

−2

0

2

−1

0

1

2

−0.5
0.0
0.5
1.0

−2

−1

0

1

0

1

−1.0
−0.5

0.0
0.5
1.0
1.5

−0.5

0.0

0.5

1.0

−0.5
0.0
0.5
1.0
1.5

−0.5

0.0

0.5

−0.5

0.0

0.5

1.0

0

1

2

0.0

0.5

1.0

−1.0
−0.5

0.0
0.5
1.0

0

1

2

−1

0

1

−2
−1

0
1
2

−0.5
0.0
0.5
1.0
1.5

−1

0

1

2

0

1

2

3

−0.5
0.0
0.5
1.0
1.5
2.0

−0.4

0.0

0.4

−1
0
1
2
3
4

−1

0

1

−3
−2
−1

0
1
2

−0.5

0.0

0.5

1.0

Condition

dp
M
FI

Condition
COV−noICU
COV−ICU
ARDS
Sepsis

Diagnosis
COV
ARDS
Sepsis

Supplemental Figure S3. Boxplots for the remaining 67 cytokines measured. 
Moderate COVID-19 (COV-noICU, orange), n = 6. Severe COVID-19 (COV-ICU, purple), n = 9. ARDS (pink), 
n = 12. Sepsis (green), n = 16. Adjusted p-values (shown in the top right of the plot for each cytokine) were all 
> 0.05 by Kruskal-Wallis test with correction for multiple testing with the Benjamini-Hochberg method. The box 
plot visualizes the following summary statistics: the middle line represents the median; the lower hinge 
corresponds to the first quartile (25th); the upper hinge corresponds to the third quartile (75th); upper and 
lower whiskers extend from the hinge respectively to the largest value and smallest value or no further than 
1.5 * interquartile range; data points beyond the whiskers are outliers.



Supplemental Table S1. Adjusted p-values for comparisons in PDGF-BB, IL-16, and TSLP. 
Moderate COVID-19 (COV-noICU), n = 6. Severe COVID-19 (COV-ICU), n = 9. ARDS, n = 12. Sepsis, 
n = 16. Adjusted p-values for specific comparisons shown in the plots in Figure S2 were calculated by 
Wilcoxon rank sum tests with correction by the Benjamini-Hochberg correction method. 
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