
Supplementary Table 1. Clinical and laboratory characteristics of included patients

on admission, according to ICU stay 

Non ICU ICU Total P Value 

n (N=55) (N=43) (N=98) 

Male sex - no. (%) 34 (61.8) 31 (72.1) 65 (66.3) 0.285 

Median age, years (IQR) 68 (55 - 80) 60 (56 - 69) 63.5 (56 - 74) 0.077 

Body mass index, kg/m2 (IQR) 27.0 (22.5-30.0) 27.8 (24.9-33.3) 27.1 (23.7-31.3) 0.116 

Obesity - no. (%) 14 (26.4) 18 (41.9) 32 (33.3) 0.110 

Comorbidities - no. (%) 48 (87.3) 34 (79.1) 82 (83.7) 0.276 

Hypertension 28 (50.9) 25 (58.1) 53 (54.1) 0.476 

Coronary artery disease 9 (16.4) 4 (9.3) 13 (13.3) 0.378 § 

Chronic kidney disease 12 (21.8) 5 (11.6) 17 (17.4) 0.186 

Chronic obstructive pulmonary 

disease 6 (10.9) 3 (7.0) 9 (9.2) 

0.727 § 

Asthma 3 (5.5) 4 (9.3) 7 (7.1) 0.696 

Diabetes 18 (32.7) 11 (25.6) 29 (29.6) 0.442 

Cirrhosis 2 (3.6) 0 (0.0) 2 (2.0) 0.502 § 

Cancer 9 (16.4) 3 (7.0) 12 (12.2) 0.219 § 

Median Charlson Comorbidity Index 

(IQR) 5 (2 - 7) 3 (2 - 5) 4 (2 - 6) 
0.018 

Ongoing therapy - no. (%) 

Immunosupressive drugs 5 (9.1) 1 (2.3) 6 (6.1) 0.226 § 

RAAS inhibitors 12 (24.0) 19 (48.7) 31 (34.8) 0.015 § 

Symptoms - no. (%) 

Fever 40 (72.7) 35 (81.4) 75 (76.5) 0.315 

Fatigue 34 (61.8) 17 (39.5) 51 (52) 0.028 

Anosmia/dysgueusia 7 (12.7) 3 (7.0) 10 (10.2) 0.505 § 

Cough 43 (78.2) 34 (79.1) 77 (78.6) 0.915 

Dyspnea 34 (61.8) 33 (76.7) 67 (68.4) 0.115 

Arthralgia/myalgia 13 (23.6) 12 (27.9) 25 (25.5) 0.630 

Nausea/vomiting 13 (23.6) 8 (18.6) 21 (21.4) 0.547 

Vitals signs - median (IQR) 

Temperature (°C) 
38.3 (37.6 - 

38.7) 38.5 (37.9 - 38.9) 38.4 (37.7 - 38.9) 
0.106 

Systolic blood pressure (mm Hg) 115 (104 - 125) 109 (96 - 129) 113 (100 - 125) 0.169 

Heart rate (bpm) 95 (86 - 106) 94.5 (85 - 113) 95 (86 - 107) 0.617 

Respiratory rate (bpm) 25 (23 - 30) 31 (25 - 36) 28 (24 - 34) 0.002 

qSOFA score ≥2 9 (16.4) 14 (35.9) 23 (24.5)   0.030 

Laboratory findings  - median (IQR) 

Oxygen saturation, percent 97 (95 - 99) 95 (93 - 98) 96 (95 - 99) 0.031 

FiO2, percent 
21 (21 - 28) 43 (30 - 80) 29.5 (21 - 50) 

1.5 E-

06 

White cell count, 109 per L 6.7 (4.7 - 8.8) 8.3 (6.3 - 10) 7.8 (5.2 - 9.2) 0.018 

Lymphocytes count, 109 per L 0.9 (0.4 - 1.3) 0.9 (0.7 - 1.1) 0.9 (0.6 - 1.1) 0.303 

Platelets count, 109 per L 208 (166 - 261) 204 (158 - 280) 205.5 (163 - 271) 0.702 

D-dimer, ng/mL 983 (649 - 1680) 1146 (943 - 1989) 1123 (703 - 1858) 0.133 



Creatinine, µmol/L 96 (77 - 126) 97 (82 - 125) 96.5 (80 - 125) 0.841 

C-reactive protein, mg/L
74 (34 - 119) 155 (85 - 295) 99.5 (49 - 213) 

2.6 E-

04 

Procalcitonin, µg/L 0.2 (0.1 - 0.4) 0.4 (0.2 - 0.7) 0.2 (0.1 - 0.5) 0.003 

Ferritin, µg/L 
913.5 (372 - 

1516) 

1643.5 (1292 -

3045) 

1294 (633.5 - 

1953.5) 

1.5 E-

05 

BMI, body mass index; COPD, Chronic obstructive pulmonary disease; NSAID, non-steroid 

anti-inflammatory drugs; Renin–Angiotensin–Aldosterone System inhibitors, RAAS 

inhibitors. The oxygen saturation values correspond to SpO2 during the highest oxygen 

provision. Between-group comparisons performed using two-sided chi-square or two-sided 

Fisher’s exact test (§) for categorical variables and two-sided Kruskal-Wallis test for 

continuous variables. 



Supplementary Table 2. Complications during follow-up 

Non ICU ICU Total P Value 

n 55 43 98 

Complications – no. (%) 

Asthma or COPD exacerbation 1 (1.8) 2 (4.7) 3 (3.1)   0.580 § 

Community acquired pneumonia 6 (10.9) 11 (25.6) 17 (17.4)   0.057 

Hospital acquired pneumonia 7 (12.7) 29 (67.4) 36 (36.7) <0.001 

Acute respiratory distress syndrome 3 (5.5) 40 (93.0) 43 (43.9) <0.001 § 

Pneumothorax 0 (0) 3 (7.0) 3 (3.1)   0.081 § 

Pulmonary embolism 4 (7.3) 10 (23.3) 14 (14.3)   0.040 § 

Other thromboembolic event 2 (3.6) 6 (14.0) 8 (8.2)   0.133 § 

Stroke 2 (3.6) 2 (4.7) 4 (4.1)   1.000 § 

Rhythm disorder 8 (14.6) 11 (25.6) 19 (19.4)   0.170 

Acute kidney injury 6 (10.9) 14 (32.6) 20 (20.4)   0.008 

Septic shock 1 (1.8) 10 (23.3) 11 (11.2)   0.001 § 

Acute hepatic injury 1 (1.8) 13 (30.2) 14 (14.3) <0.001 § 

Between-group comparisons performed using two-sided chi-square or two-sided Fisher’s 

exact test (§) 



Supplementary Table 3. Immunomodulating and antibiotics treatments received

during follow-up 

Non ICU ICU Total P Value 

n 55 43 98 

Tocilizumab - no. (%) 1 (1.8) 36 (83.7) 37 (37.8) 1.31x10-18 

Any antibiotic treatment - no. (%) 19 (34.6) 36 (83.7) 55 (56.1) 1.12x10-6§ 

Between-group comparisons performed using two-sided chi-square or two-sided Fisher’s exact 

test (§) 



Supplementary Table 4. Clinical and laboratory characteristics of included patients

on admission, according to ICU stay, France 

Non ICU ICU Total P Value 

n 31 30 61 

Male sex - no. (%) 19 (61.3) 23 (76.7) 42 (68.9) 0.195 

Median age, years (IQR) 57 (48-64) 71.5 (60-79) 61.5 (55-74) <0.001 

Obesity - no. (%) 4 (13.3) 7 (25.0) 11 (19.0) 0.325 § 

Comorbidities - no. (%) 

Hypertension 8 (26.7) 13 (46.4) 21 (36.2) 0.118 

Asthma 3 (10.0) 2 (7.1) 5 (8.6) 1.000 § 

Diabetes 6 (20.0) 5 (17.9) 11 (19) 0.835 

Ongoing therapy - no. (%) 

Antiviral agents 18 (64.3) 9 (39.1) 27 (52.9) 0.073 

Of which 0.407 § 

Lopinavir/ritonavir 16 (88.9) 8 (88.9) 24 (88.9) 

Other 2 (11.1) 0 (0) 2 (7.4) 

Remdesivir 0 (0) 1 (11.1) 1 (3.7) 

Antibiotics 20 (71.4) 14 (60.9) 34 (66.7) 0.426 

Symptoms - no. (%) 

Fever 28 (93.3) 18 (72.0) 46 (83.6) 0.064 § 

Fatigue 24 (80.0) 16 (64.0) 40 (72.7) 0.185 

Cough 24 (80.0) 15 (60.0) 39 (70.9) 0.104 

Dyspnea 12 (40.0) 14 (56.0) 26 (47.3) 0.237 

Arthralgia/myalgia 15 (50.0) 10 (40.0) 25 (45.5) 0.458 

Nausea/vomiting 4 (13.3) 1 (4.0) 5 (9.1) 0.362 § 

Vitals signs - median (IQR) 

Systolic blood pressure (mm Hg) 134 (117-138) 136 (118-146.5) 134 (117-146) 0.590 

Heart rate (bpm) 91 (78-100.5) 85 (69-99) 90 (74-99) 0.333 

Respiratory rate (bpm) 20 (16-24) 26 (22-34) 24.5 (20-34) 0.053 

Laboratory findings  - median (IQR) 

Oxygen saturation, percent 95 (93.5-97) 94 (90-96) 95 (92-96) 0.065 

White cell count, 109 per L 4.5 (3.7-6.1) 6.4 (5.0-12.4) 5.6 (4.9-7.8) 0.009 

Platelets count, 109 per L 136.5 (136-213) 181 (152-297) 173 (141-244) 0.055 

C-reactive protein, mg/L 21 (7-76.9) 137 (66-174) 94.8 (27.3-172.6) 0.020 

Between-group comparisons performed using two-sided chi-square or two-sided Fisher’s 

exact test (§) for categorical variables and two-sided Kruskal-Wallis test for continuous 

variables. 



Supplementary Table 5

Antibodies. The following antibodies were used for mass cytometry experiments. Panel 1: 

111Cd-conjugated anti-CD141 (1A4), 113In-conjugated anti-CD8 (RPA-T8), 115In-

conjugated anti-CD4 (RPA-T4), 116Cd-conjugated anti-IgA2 (A9604D2), 141Pr-conjugated 

anti-CD45 (HI30), 142Nd-conjugated anti-CD19 (HIB19), 143Nd-conjugated anti-ICOS 

(C398.4A), 144Nd-conjugated anti-IgG3 (HP6047), 145Nd-conjugated anti-CD31/PECAM-1 

(WM59), 146Nd-conjugated anti-IgD (IA6-2), 147Sm-conjugated anti-CD7 (CD7-6B7), 

148Nd-conjugated anti-IgA1 (B3506B4), 149Sm-conjugated anti-CD127 (A019D5), 150Nd-

conjugated anti-IgG1 (G17-1), 151Eu-conjugated anti-CD123 (6H6), 152Sm-conjugated anti-

CD21 (BL13), 153Eu-conjugated anti-CD62L (DREG-56), 154Sm-conjugated anti-CD3 

(UCHT1), 155Gd-conjugated anti-CD27 (L128), 156Gd-conjugated anti-TCR γ (gamma)/δ 

(delta) (B1), 158Gd-conjugated anti-CD10 (HI10a), 159Tb-conjugated anti-CD197/CCR7 

(G043H7), 160Gd-conjugated anti-CD14 (M5E2), 161Dy-conjugated anti-CD1c (L161), 

162Dy-conjugated anti-CD11c (Bu15), 163Dy-conjugated anti-CD183/CXCR3 (G025H7), 

164Dy-conjugated anti-CD185/CXCR5 (51505), 165Ho-conjugated anti-CD45RO (UCHL1), 

166Er-conjugated anti-CD24 (ML5), 167Er -conjugated anti-CD38 (HIT2), 168Er-

conjugated anti-CD66b (G10F5), 169Tm-conjugated anti-CD25 (2A3), 170Er-conjugated 

anti-CD45RA (HI100), 171Yb-conjugated anti-CD20 (2H7), 172Yb-conjugated anti-IgM 

(MHM-88), 173Yb-conjugated anti-TCR α(alpha)/ β(beta) (T1089.A-31), 174Yb-conjugated 

anti-HLA-DR (L243), 175Lu-conjugated anti-CD279/PD-1 (EH12.2H7), 176Yb-conjugated 

anti-CD56 (HCD56), 198Pt-conjugated anti-IgG2 (HP6002), 209Bi-conjugated anti-CD16 

(3G8), 112Cd-conjugated anti-CD69 (FN50), 106Cd-conjugated anti-CCR6 (11A9), 194Pt-

conjugated anti-CCR4 (L291H4) and 191Ir was used to label DNA. Antibodies against TCR 

α(alpha)/ β(beta), IgG1, CD66b, CCR6 and CD141 were purchased from BD. Antibodies 

against TCR γ (gamma)/δ (delta), CD278/ICOS, IgG2, IgG3, CD1c, CD4, CD8, CD69 and 

CCR4 were purchased from Biolegend. Antibodies against IgA1 and IgA2 were purchased 

from SouthernBiotech. All were conjugated with Maxpar® X8 Antibody Labeling Kit except 

IgA2, CD141, CD69 and CCR6 who were labelled using Maxpar MCP9 Antibody Labeling 

Kit. All other antibodies were purchased from Fluidigm/DVS. DNA positive cells were 

assessed using Cell-ID Intercalator-Ir (#201192B) from fluidigm. Panel 2: 113In-conjugated 

anti-CD8 (RPA-T8), 115In-conjugated anti-CD4 (RPA-T4), 149Sm-conjugated anti-CCR4 

(L291H4), 176Yb-conjugated anti-CD127 (A019D5), 141Pr-conjugated anti-CCR6 

(G034E3), 154Sm-conjugated anti-CXCR3 (G025H7), 168Er-conjugated anti-CCR9 

(L053E8), 159Tb-conjugated anti-CCR7 (G043H7), 167Er-conjugated anti-CXCR5 

(J252D4), 144Nd-conjugated anti-CCR5 (NP-6G4), 106Cd-conjugated anti-CD45 (HI30), 

111Cd-conjugated 



anti-CD3 (UCHT1), 142Nd-conjugated anti-CD44 (IM7), 158Gd-conjugated anti-CD25 (M-

A251), 141Pr-conjugated anti-CCR6 (G034E3), 163Dy-conjugated anti-CD38 (HIT2), 153Eu-

conjugated anti-TIGIT (MBSA43), 147Sm-conjugated anti-2B4 (C1.7), 151Eu-conjugated 

anti-PD1 (EH12.2H7), 155Gd-conjugated anti-CD27 (L128), 162Dy-conjugated anti-CD69 

(FN50), 164Dy-conjugated anti-CD45RO (UCHL1), 209Bi-conjugated anti-CD16 (3G8), 

145Nd-conjugated anti-CD31 (WM59), 161Dy-conjugated anti-CD95 (DX2), 194Pt-

conjugated anti-CD57 (NK-1), 166Er-conjugated anti-NKG2D (ON72), 170Er-conjugated 

anti-CD45RA (HI100), 174Yb-conjugated anti-HLADR (L243), 148Nd-conjugated anti-

PDL1 (29E.2A3), 171Yb-conjugated anti-CD151 (50/6), 152Sm-conjugated anti-CD40L 

(TRAP1), 143Nd-conjugated anti-ICOS (C398.4A), 172Yb-conjugated anti-LAG3 (874501), 

150Nd-conjugated anti-OX40 (ACT35), 160Gd-conjugated anti-Tbet (4B10), 165Ho-

conjugated anti-Ki67 (Ki67), 169Tm-conjugated anti-Bcl2 (100), 175Lu-conjugated anti-

RorγT (AFKJS-9), 146Nd-conjugated anti-Gata3 (TWAJ), 156Gd-conjugated anti-FoxP3 

(PCH101) and 191Ir was used to label DNA. Antibodies against CD45, CD8, CD4, CD44, 

ICOS, 2B4, PD-1, CXCR3, CD25, CCR7, CD38, Ki67, CXCR5, Bcl2 were purchased from 

Biolegend. Antibodies against CD3, CD40L (CD154), CD57 and CD151 were purchased from 

BD. Antibodies against Gata3, FoxP3, CD95(FAS) and RorγT were purchased from e-

Biosciences. Antibody against LAG3 was purchased from R&D Systems. All were conjugated 

with Maxpar® X8 Antibody Labeling Kit except CD45 and CD3 who were labelled using 

Maxpar MCP9 Antibody Labeling Kit. All other antibodies were purchased from 

Fluidigm/DVS. DNA positive cells were assessed using Cell-ID Intercalator-Ir (#201192B) 

from fluidigm. Panel 3: 154Sm -conjugated anti-CD3 (UCHT1), 106Cd -conjugated anti-CD45 

(HI30), 113In -conjugated anti-CD8 (RPA-T8), 115In -conjugated anti-CD4 (RPA-T4), 142Nd 

-conjugated anti-CD19 (HIB19), 143Nd -conjugated anti-CD1c (L161) , 144Nd -conjugated

anti-CD69 (FN50), 145Nd -conjugated anti-CD31 (WM59), 146Nd -conjugated anti-CD86 

(GL-1) , 147Sm -conjugated anti-CD7 (CD7-6B7), 148Nd -conjugated anti-CD39 (A1) , 

149Sm -conjugated anti-CD56 (HCD56), 150Nd -conjugated anti-pSTAT5 (47), 151Eu-

conjugated anti-CD123 (6H6), 152Sm -conjugated anti-CD21 (BL13), 153Eu -conjugated anti-

pSTAT1 [Y701] (58D6), 155Gd -conjugated anti-CD27 (L128), 156Gd -conjugated anti-p38 

[T180/Y182] (D3F9), 158Gd -conjugated anti-pSTAT3 (4/P-Stat3), 159Tb -conjugated anti-

pMAPKAPK2 (27B7), 160Gd -conjugated anti-CD14 (M5E2), 162Dy -conjugated anti-

CD11c (Bu15), 163Dy -conjugated anti-CD62L (DREG-56) , 164Dy -conjugated anti-CD161 

(HP3G10), 165Ho -conjugated anti-pNFkb (K10895.12.50) , 166Er -conjugated anti-CD20 

(2H7), 167Er -conjugated anti-CD38 (HIT2), 168Er -conjugated anti-Ki67 (Ki67) , 169Tm -



conjugated anti-CD45RA (HI100) , 171Yb -conjugated anti-pERK1/2 [T202/Y204] 

(D13.14.4E), 172Yb -conjugated anti-CD15 [SSEA-1] (W6D3), 173Yb -conjugated anti-

CD141 (1A4), 174Yb -conjugated anti-HLA-DR (L243), 175Lu -conjugated anti-pS6 

(N7548), 176Yb -conjugated anti-pCREB (87G3), 194Pt -conjugated anti-CD57 (NK-1), 

209Bi -conjugated anti-CD16 (3G8)  and 191Ir was used to label DNA. Antibodies against 

Ki67, CD45, CD8a, CD4, CD1c, CD69, CD86, CD39, CD56, CD62L and CD45RA were 

purchased from Biolegend. Antibodies against NF-kB p65, CD20, CD141 and CD57 were 

purchased from BD. All were conjugated with Maxpar® X8 Antibody Labeling Kit except 

CD45 which was labelled using Maxpar MCP9 Antibody Labeling Kit. All other antibodies 

were purchased from Fluidigm/DVS. DNA positive cells were assessed using Cell-ID 

Intercalator-Ir (#201192B) from fluidigm. Additional information regarding Abs provider, 

reference number and titration are available in Supplementary Data 1. 
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Removal of granulocytes
Removal of cell debris 

and cell gating Removal of calibration beads

Separation of barcoded samples based on CD45 markers labeled with 
metal isotopes: 89, 111, 114, 116, 141 and 198 

Separation of barcoded of samples based on Palladium labeling of cells with 
metal isotopes: 104, 105, 106, 108 and 110

Gating to isolate CD4+ T cells

d

Supplementary Figure 1. Gating strategies. 

a. Gating strategy used for Supplementary Figure 2, b. Gating strategy used for Supplemental Figure 3, c. Gating strategy used for 
Figure 1a and d. Gating strategy used for Figure 1b.
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Supplementary Figure 2. Immune profile of circulating cell populations in ICU and non-ICU COVID-19 patients. a Absolute 
values of CD4 and CD8 T-cell sub-populations; b Absolute values of B-cell subpopulations; c Absolute values of gamma-delta T, NK, 
monocytic and dendritic cell populations in healthy subjects (N=63), non-ICU (N=53) and ICU (N=38) patients. Blue plots correspond to 
healthy subjects (H.S), red plots corresponds to non-ICU patients and green plots correspond to ICU patients (a-c). Black stars indicate 
statistical significance between ICU or non-ICU patients and healthy subjects. Red stars indicate statistical significance between ICU and 
non-ICU patients. Statistical significance (P values) was obtained using two-sided Kruskal-Wallis test, using a Bonferroni 
correction.*=P<0.05; **=P<0.01; ***=P<0.001. ‘CM’ corresponds to central memory, ‘EM’ corresponds to effector memory, ‘TDEM’ 
corresponds to terminally differentiated effector memory, ‘USM’ corresponds to unswitched memory, ‘SM’ corresponds to switched 
memory, ‘pDC’ corresponds to plasmacytoid dendritic cells, ‘mDCs’ corresponds to myeloid dendritic cells and ‘cDCs’ corresponds to 
conventional dendritic cells. Exact P values are available in Source Data file. 
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Supplementary Figure 3 

a

b

Supplementary Figure 3. Percentage of activated CD4 and CD8 T cells of non-ICU and ICU 
SARS-CoV-2 infected individuals. a. Ex vivo percentage of PD-1 or HLA-DR+CD38+ 
memory (CD45RA-CD45RO+) CD4 T cells in healthy subjects (N=81), non-ICU (N=51) and 
ICU (N=42) individuals. b Ex vivo percentage of PD-1 or HLA-DR+CD38+ memory (CD45RA-
CD27-) CD8 T cells in healthy subjects (N=81), non-ICU (N=51) and ICU (N=42) individuals. 
Blue plots correspond to healthy subjects (H.S), red plots corresponds to non-ICU patients and 
green plots correspond to ICU patients. Red stars indicate statistical significance between 
ICU or non-ICU SARS-CoV2-infected individuals and healthy subjects. Statistical 
significance (P values) was obtained using two-sided Kruskal-Wallis test, using a Bonferroni 
correction.*=P<0.05; ***=P<0.001. Exact P values are available in Source Data file. 
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Supplementary Figure 4. Serum cytokine, soluble cytokine receptor, chemokine and growth factor profiles in non-ICU and ICU 
COVID-19 patients. Levels of cytokines (IL-1α, TNF-α, IL-18, IL-27, IL-12p70, IFN-α2, IL-23, IL-9, IFN-γ, IL-4, IL-5, IL-13, IL-31, IL-17A, 
IL-21, IL-22, IL-2, IL-7, BAFF, TNF-β), chemokines (CCL3, CCL5, CXCL1, CXCL8, CXCL12) and growth factors (BDNF, PDGF-BB, SCF, 
VEGF-D, G-CSF, GM-CSF) in healthy subjects (N=450), non-ICU (N=55) and ICU (N=43) patients. Blue plots correspond to healthy subjects 
(H.S), red plots corresponds to non-ICU patients and green plots correspond to ICU patients. Dotted line represents the upper normal values. 
Black stars indicate statistical significance between ICU or non-ICU patients and healthy subjects. Statistical significance (P values) was 
obtained using two-sided Kruskal-Wallis test, using a Bonferroni correction. *=P<0.05; **=P<0.01; ***=P<0.001. Exact P values are available 
in Source Data file. 
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Supplemental Figure 5

Supplementary Figure 5. Serum factors differently distributed between 
ICU and non-ICU individuals enrolled in the investigational cohort. 
Statistical significance (P values) was obtained using two-sided Kruskal-
Wallis test. Bonferroni's correction was applied for multiple comparison. 
Red circles correspond to serum markers with P-value below the threshold 
(P<0.05). Blue circles correspond to serum markers with P-value above the 
threshold. Exact P values are available in Source Data file. 
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