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Figure S1. Boxplots of plasma protein levels measured through Proximity Extension Assay.
Only the proteins with at least 66% of all samples measured are shown. Patient subgroups are
differentiated by color. A star represents significance in comparison to healthy controls g-
value<0.05. The boxplots are labeled with gene names.
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Figure S2. Comparison of protein levels between COVID-19 and Sepsis including adjustment
for confounders. A-B. Volcano plots of the difference in adjusted plasma levels of the Core-
Pneumonia (A) and Core-other sepsis protein sets (B) as explained in Figure 2H-1 in the main
manuscript. The adjustment is based on a limma model including age, sex, Charlson
comorbidity index and use of corticosteroids prior to sampling as covariates. The proteins are
color-coded based on the PEA panel. The horizontal dashed line indicates adjusted p-values=
0.05; C. Plasma levels of classical sepsis-associated cytokines as in Figure 2C. The open symbols

indicate corticosteroid use prior sampling.



Machine Learning algorithms
x 1000 times

Task: Differential diagnosis S1. Partition dataset: probabilistic

of COVID-19 and CAP :
assignment of groups
COVID-19 CAP Training Testing

n=27 n=32 (TrainD) (TestD)
Complete dataset n =45 n=14

x 1000 times o x 1000 times
Random Forest models Logistic regression with
lasso regularization

S2. Build RF model on TrainD S2. Build LR-lasso model on

(packages: caret, rf) TrainD (package: gimnet)
nodesize = 3, no intercept, alpha = 1,

metric = Kappa, 1000 trees, metric = “type”,

Validation: 10,000 LOOCV. Validation: 44 folds (LOOCYV)

S3. Calculate performance S3. Calculate performance
metrics on TrainD metrics on TrainD

S4. Test RF model on TestD S4. Test LR-lasso model on TestD

Calculate performance metrics:  Calculate performance metrics:
TP, TN, Sensitivity, Specificity, TP, TN, Sensitivity, Specificity,
PPV, NPV, Accuracy, F1 score, PPV, NPV, Accuracy, F1 score,
MCC MCC

Compare performance metrics of the 1000 RF models to
the 1000 LR-lasso models on the same TrainD and TestD data

Figure S3. Schematic depiction of the machine learning algorithms used to identify
biomarkers for differentiating COVID-19 from CAP-sepsis. Abbreviations: RF = random forest,
LR-lasso = logistic regression with lasso regularization; LOOCV = leave-one-out cross
validation; TP = true positives; TN = true negatives; PPV = positive predictive value; NPV =
negative predictive value; MCC = Mathew’s correlation coefficient.
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Figure S4. Complementary results from machine learning algorithms. A. Decision trees for
the top five random forest (RF) models with highest accuracy on training and testing data (98%
and 100%, respectively); B. ROC curves for proteins identified more frequently only in RF; C.
ROC curves for proteins identified more frequently only in Logistic regression with lasso

regularization (LR-lasso) models. Proteins included in both graphs (left and right) were
selected based on display convenience.
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Figure S5. Comparative analysis of changes in protein levels occurring in COVID-19 during
acute and convalescence phase. A. Agreement plot comparing the log2-FC of plasma
proteome alterations in Moderate COVID-19 (x axis) to the log2-FC of plasma proteome
alterations in Severe COVID-19 (y axis), as compared to healthy controls (t-test, p < 0.05, 5%
FDR); B. Agreement plot comparing the log2-FC of plasma proteome alterations in the
comparison Severe to Moderate COVID-19 (x axis, t-test, p < 0.05, 5% FDR) to the log2-FC of
plasma proteome alterations in matched convalescent and acute COVID-19 samples (paired t

test, p < 0.05, 5% FDR);
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Figure S6. Heatmap showing correlations between the 47 differentially altered plasma

COVID-19 and clinical biomarkers. Each panel shows the correlations made

Ins In severe

prote

tically significant

(Spearman’s p, p < 0.05) are plotted. The bigger circle size and higher colour intensity

with samples from each cohort of patients. Only correlations that are statis

represent more significant correlations.
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Figure S7 Boxplots comparing the NPX values of the 42 proteins identified in our study to be
different between severe and moderate COVID-19 - reanalysis of publicly available data
provided by Filbin et al. (2021). Different WHO grades of COVID-19 severity at day O
(admission to hospital) are plotted on the x axis, in comparison to PCR-negative hospital
controls. Only 42 proteins of the 47 identified in our study are shown as the data for the
remaining 5 was not available in Filbin et. al. The grades Il and IV are comparable to our
classification of severe and moderate, respectively. The ANOVA p value refers to the variance
across the groups, whereas the stars represent statistical significance determined with a t test,
as follows - ns: p > 0.05, *: p <= 0.05, **: p <=0.01, ***: p <= 0.001, ****. p <= 0.0001.
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