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Supplemental Figure 1. Selected clinical parameters differentially detected in subgroups of 

COVID-19 patients with different clinical severity.  (A): STROBE  Flow chart of the study 

showing patient recruitment and stratification according to clinical severity (B): Box and Whiskers 

plots representing clinical values of PaFiO2, IL-6, procalcitonin, IFNa and C Reactive Protein 

detected in the blood of total number of COVID-19 patients or patients stratified into mild (G1; 

n=19), severe (SEV, G2; n=21) and critical (CRIT, G3; n=24) clinical status defined according to 

the criteria detailed in Supplemental Table 1. Values present in non-COVID-19 controls (NC; 

n=22) were included when available. Error bars represent maximum and minimum values. 

Statistical significance of differences in clinical values across the study groups were calculated 

using a Kruskal Wallis and Dunn´s post-hoc test for multiple comparisons. *p<0.05; **p<0.01; 

***p<0.001; ****p<0.0001. (C): Time since hospital admission (left) and symptoms duration 

(right) at the time of sample collection for the three mentioned subgroups of COVID-19 patients. 

Statistical significance was calculated using a Kruskal Wallist and Dunn´s post-hoc tests. *p<0.05; 

***p<0.001. 

 

Supplemental Figure 2. Flow cytometry characterization of myeloid cell subsets from 

COVID-19 patients. (A): Flow cytometry gating strategy showing Monocyte (Mo), conventional 

(cDC) and plasmacytoid DC (pDC) and granulocyte characterization in the blood from a 

representative patient of our study cohorts. CD14+ Lineage (CD3- CD19- CD20- CD56-) negative 

Mo subsets were defined by CD14 and CD16 expression levels. Granulocytes were identified as 

large CD16hi CD14lo/- HLADR- cells. cDC subsets were identified as CD14- Lin- HLA-DR+ big 



cells differing on CD1c and CD141 expression. Finally, pDCs were defined as CD14-Lin-CD11c- 

HLADR+ CD123hi lymphocytes.  (B-C): Box and whiskers plots reflecting proportions of 

granulocytes (B) and ratios of frequencies between Transitional Mo/CD1c+ cDC and Granulocyte/ 

CD1c+ cDCs (C) present in the blood of non-COVID-19 control individuals (n=22) compared with 

either total COVID-19 patients included in the study or patients stratified into mild (G1; n=19), 

severe (SEV, G2; n=21) and critical (CRIT, G3; n=24). Error bars represent maximum and 

minimum values. Statistical differences between patient groups were calculated using a Kruskal 

Wallis test followed by a Dunn´s post hoc-test for multiple comparisons. *p<0.05. 

 

Supplemental Figure 3. Analysis of Absolute numbers of myeloid subsets in COVID-19 

cohort groups and stratification of critical patients based on microbial superinfection.  (A-

C): Box and Whiskers plots representing absolute numbers of indicated myeloid cell populations 

present in the blood of non-COVID-19 (NC; n=22) control individuals versus either total COVID-

19 patients included in the study or patients stratified into groups according to mild (G1; n=19), 

severe (SEV, G2; n=21) and critical (CRIT, G3; n=22) clinical status  as shown in Supplemental 

Table 1. Median of values is shown. Error bars represent maximum and minimum values. (B) Box 

and Whiskers plots representing relative (left plots) and absolute (right plots) numbers for all cell 

populations from NC controls versus total critical G3 COVID-19 patients or stratified based on 

the presence of microbial superinfection (Sup. Inf) in the lung (n=8), both lung and blood (Bd) or 

unine (Ur) (n=2), or only in Bd/Ur (n=6) or that did not present super infection (No Sup. Inf; n=4). 

Median of values is shown. Error bars represent maximum and minimum values. Statistical 

significance of differences between all patient groups (A) or COVID-19 patients compared to non-



COVID-19 controls (NC) in (B) was calculated using a Kruskal Wallis test followed by a Dunn´s 

post hoc-test for multiple comparisons. *p<0.05; **p<0.01; ***p<0.001; ****p<0.0001.  

 

Supplemental Figure 4. Analysis of frequencies of circulating myeloid subsets in COVID-19 

after stratification of critical patients based on days at ICU. Box and whiskers plots reflecting 

frequencies of the indicated circulating myeloid subsets in critical G3 COVID-19 patients stratified 

by time since hospital admission (< 6 days, n=13; > 6 days, n=11) and compared to mild (G1; 

n=19), severe (SEV, G2; n=21) and total critical (CRIT, G3; n=24) patients. Error bars represent 

maximum and minimum values. Statistical significance of differences between patient groups was 

calculated using a Kruskal Wallis test followed by a Dunn´s post hoc-test for multiple 

comparisons. *p<0.05; **p<0.01; ***p<0.001; ****p<0.0001.  

 

Supplemental Figure 5. Correlation of frequencies of circulating myeloid cell subsets with 

IL-6 and inflammatory marker plasma levels.  Spearman correlations between IL-6 plasma 

levels (A) or inflammatory clinical values (B-C) and percentages of the indicated myeloid cell 

subsets in the blood of COVID-19 patients. Spearman P and R values are shown in the upper right 

corner of the plot.  

 

Supplemental Figure 6. tSNE representation of activation status of myeloid cell subsets and 

correlation between frequencies in the blood and inflammatory molecule plasma levels.  (A): 

tSNE plots displaying heatmaps of CD40 mean of fluorescence intensity (MFI) in different cell 

clusters specified in Figure 1 from Non-COVID-19 (NC) control individuals (left, n=15) and 

(n=34) total COVID-19 patients or stratified based on clinical severity on G1 (MILD), G2 (SEV) 



and G3 (CRIT) subgroups. Red arrows highlight areas where differences across patient groups can 

be appreciated. (B): Representative flow cytometry dot plots showing expression of CD40 on gated 

CD1c+ cDC, CD141+ cDCs and CD123+ pDC from non-COVID19 controls (NC), mild G1, 

severe G2 and critical G3 patients. FMO controls for each cell subset are included for comparison 

purposes.  (C): CD40 Mean of fluorescence intensity (MFI) on the indicated myeloid cell 

populations present in the blood of non-COVID-19 controls (NC; n=22)  individuals versus either 

total COVID-19 patients included in the study or patients stratified in mild (G1; n=19), severe 

(SEV, G2; n=21) and critical (CRIT, G3; n=24) clinical characteristics specified in Supplemental 

Table 1. (D-E): Spearman correlation between CD40 MFI on the indicated myeloid cell subsets 

and their frequency in blood (D) or IL-6 plasma levels (E). Spearman P and R values are shown in 

the upper right corner of the plot. Statistical significance of each cell subset between each patient 

subgroup was tested using a two tailed Mann Whitney test. (F): Spearman correlations between 

procalcitonin (PCT) levels in plasma and CD40 mean fluorescence intensity (MFI) on CD1c+ 

cDCs, classical (C), transitional (T) and non-classical (NC) Mo. Spearman P and R values are 

shown in the upper right corner of the plot. 

 

Supplemental Figure 7. Characterization of myeloid cells present in bronchoscopy infiltrates 

from COVID-19 patients with ARDS.  (A): Dot plots representing proportions of CD45+ 

hematopoietic cells present in bronchoscopy samples obtained from COVID-19 patients (n=23) 

with severe ARDS and requiring IMV at hospital´s ICU. Associations with clinical parameters in 

samples with frequencies of CD45+ hematopoietic cell superior or inferior to 50% are shown 

below. Median values are highlighted with a line. (B): Flow cytometry analyses of myeloid cell 

subsets hematopoietic infiltrates from bronchoscopy compared with bronchoalveolar lavage 



(BAL) from the same COVID-19 severe patient. Two representative examples are shown.  (C): 

Quantification of proportions of the indicated myeloid population in the BAL and bronchoscopy 

(Brc.) from the two patients shown in (B). (D-E): Box and Whiskers plots representing percentages 

(D,left) and CD40 Mean of Fluorescence Intensity (MFI D, right) corresponding to the indicated 

cell populations in the hematopoietic CD45+ infiltrate present in bronchoscopy mucus samples 

from severe COVID-19 patients (n=20) presenting ARDS and receiving IMV at ICU and stratified 

by detection of microbial superinfection only in the lung (Lg; n=10), both in lung and Blood or 

Urine (Lg+B/U; n=3) or only in the blood or urine (B/U; n=7) or time of sample collection since 

ICU admission (E)  (< 6 days, n=14;  > 6 days, n=6).  Median are highlighted and error bars 

represent maximum and minimum datapoint. Statistical differences between proportions of cell 

populations within the same infiltrates were calculated using a two-tailed matched pairs Mann 

Whitney test and Bonferroni multiple comparison correction. (F): Frequencies of CD14lo/- 

CD16hi HLA-DR- granulocytes on the blood and paired bronchoscopy samples from critical 

COVID-19 patients. Statistical differences were calculated using a two-tailed matched pairs 

Wilcoxon test. **, p<0.01; ***; p<0.001. 

 

Supplemental Figure 8. Characterization of effector CD8+ T cells present in bronchoscopy 

infiltrates from COVID-19 patients with ARDS.  (A-B): Percentages of total CD4+ and CD8+ 

T cells and CD4+T/CD8+T ratios (A) or CXCR5+CD38+, CXCR5+ CD38- and CXCR5- CD38+  (B) 

from CD8+ T cells in the blood and paired bronchoscopy samples from n=15 COVID-19 patients 

with ARSD (n=15). Statistical significance was calculated using a two tailed matched pairs 

Wilcoxon test for differences of the same populations between different tissue localizations (black) 

or between different cell populations included within the blood (blue) or within the bronchoscopy 



(pink) samples. (C-D): Spearman correlations between proportions of CXCR5+CD38+, CXCR5+ 

CD38- and CXCR5- CD38+ subpopulations of CD8+ T cells from bronchoscopy samples from 

COVID-19 patients and ratios of frequencies between Transitional (T) or non-classic (NC) Mo 

versus CD1c+ cDCs (C) and CD40 MFI of the indicated myeloid populations in bronchoscopy 

samples (D). Spearman P and R values are shown in the upper right corner of the plot.  
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 Healthy 
All  
COVID-19 
Blood 

G1 Mild  
COVID-19 
Blood 

G2 Severe  
COVID-19 
Blood 

G3 Critical  
COVID-19 
Blood 

G3 Critical 
COVID-19 
Bronch.  

Number of patients (n) 22 64 19 21 24 23 
Median time since admission 
until sample collection (days, 
Min-Max) 

n.d. 3 (0-25) 1 (0-5) 2 (0-23) 11 (1-25) 14 (3-25) 

Median duration of symptoms 
at sample collection (days, 
Min-Max) 

n.d. 8 (0-30) 11 (5-21) 12 (4-28) 16 (4-32) 21 (12-32) 

Median duration of symptoms 
at admission (days, Min-Max) n.d. 8 (1-20) 9 (2-20) 8 (1-15) 7 (1-16) 6 (1-16) 

Median Age (years, Min-Max) 52 (23-82) 61 (22-89) 61 (22-86) 58 (27-89) 61 (28-75) 61 (28-75) 
Sex (% Male) 22.73% 57.8% 47.37% 57.14% 66.67% 61% 
 
Clinical parameters 
(Median, Min-Max) 

      

Respiratory rate (rpm) 14 (12-20) 24 (12-49) 20 (12-26) 24 (14-40) 34 (20-49) 32 (15-49) 

PaFiO2 
438.09 

(380.95-476.2) 
233 

(58-428.6) 
328.09 

(163.89-428.6) 
228.57 

(89-314.28) 
146.25 

(58-426) 
114.8 

(70-426) 

Comorbidities (n,%) 2 missing      

Tobacco 4 (20%) 11 (17.46%) 0 (0%) 7 (35%) 4 (16.67%) 6 (26.09%) 

Hypertension 3 (15%) 18 (28.13%) 3 (15.79%) 6 (28.57%) 9 (37.5%) 10 (43.48%) 

Diabetes Mellitus 1 (5%) 12 (18.75%) 1 (5.26% 3 (14.29%) 8 (33.33%) 6 (26.09) 

Dyslipidemia 3 (15%) 22 (34.48%) 4 (21.05%) 9 (42.86%) 9 (37.5%) 10 (43.48) 

History of cardiovascular 
disease 

0 9 (14.06%) 1 (5.26%) 3 (14.29%) 5 (20.83%) 5 (21.74%) 

History of lung disease 3 (15%) 13 (20.31%) 4 (21.05%) 6 (28.57%) 3 (12.5%) 7 (30.43%) 

 
Laboratory values  
(Median, Min-Max)  

     

Serum IL-6 (pg/ml) 1.5 (0-201) 14.86 
(0-941.26) 

3.69 
(0-53.54) 

16.41 
(0-64.37) 

49.8 
(0-941.26) 

47.4 
(2.6-458.5) 

PCT (ng/ml) n.d. 0.11 
(0.02-12.34) 

0.06 
(0.02-0.41) 

0.12 
(0.03-4.14) 

0.18 
(0.02-12.34) 0.18 (0.02-1.2) 

CRP (mg/dl) 0.11 
(0-0.42) 

7.31 
(0.32-63.6) 

2.85 
(0.32-16.57) 

6.8 
(1.19-28.5) 

18.02 
(0.47-63.6) 

18 
(0.47-63.6) 

Glucose (mg/dl) 89 (69-142) 122 (73-327) 105 (77-174) 113 (73-190) 150 (79-327) 125 (95-327) 
GGT (U/L) 13.5 (7-40) 62 (12-1743) 52 (15-247) 62 (14-1743) 63 (12-609) 60 (21-609) 

Lymphocyte Count  2275 
(1150-4710) 

1030 
(160-7200) 

1230 
(240-2310) 

1060 
(330-2930) 

670 
(160-7200) 

980 
(210-7200) 

D-dimer (μg/ml) n.d. 0.8 
(0.22-42.1) 

0.63 
(0.24-5.66) 

0.79 
(0.31-6.68) 

2.13 
(0.22-42) 

0.9 
(42-0.3) 



 
Supplemental Table 1. Demographic and clinical information from study patient cohorts. 

 
 

LDH (U/L) 154 
(134-179) 

300 
(119-1319) 

236 
(119-236) 

289 
(184-474) 

432 
(244-1319) 

448 
(252-1319) 

Ferritin (ng/ml) 72 
(10-325) 

1111 
(124-8266) 

753 
(124-4234) 

1097 
(232-3474) 

1555 
(442-8266) 

1000 
(7468-274) 

 
Intercurrent events       

Superinfection n (%) 0 
 

19 (31.15%) 
3 missing 

0 
 

2 (9.52%) 
 

17 (80.95%) 
3 missing 

20 (100%) 
3 missing 

Treatment since admission 
until sample extraction n (%) 0 61 (95.31%) 16 (84.21%) 21 (100%) 22 (91.67%) 23 (100%) 

Hidroxychloroquine  61 (95.31%) 16 (84.21%) 21 (100%) 22 (91.67%) 23 (100%) 
Lopinavir/Ritonavir  50 (78.13%) 13 (68.42%) 17 (80.95%) 18 (75%) 19 (82.6%) 

Azithromycin  55 (85.94%) 16 (84.21%) 17 (80.85%) 22 (91.66%) 21 (91%) 

Ceftriaxone  31 (48.44%) 2 (10.53%) 10 (47.62%) 19 (79.16%) 15 (65%) 
Other antibiotics  18 (28.57%) 0 4 (19.05%) 14 (58.33%) 20 (87%) 
Glucocorticoids  35 (54.69%) 8 (42.11%) 8 (38.1%) 19 (79.17%) 21 (91%) 

Tozilizumab   19 (29.69%) 0 3 (14.29%) 16 (66.67%) 18 (78%) 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Supplemental Table 2. Detection of microbial superinfection in severe and critical COVID-
19 patients. 
 
 
 
 
 

   

 G2 Severe 
COVID-19 

G3 Critical 
COVID-19 
Blood 

G3 Critical 
COVID-19 
Bronch. 

Number of patients n, (%) 2 (9.52%) 17 (80.95%) 23 (100%) 

Median time since admission until ICU  
(days (Min-Max)) n.d. 0 (0-12) 3 (0-12) 

Median duration of symptoms until  
ICU admission 
(days (Min-Max)) 

n.d. 10 (2-30) 11 (5-31) 

Median time since ICU admission until 
culture extraction (days (Min-Max)) n.d. 6 (0-20) 6 (0-16) 

Median PCT (ng/ml) (Min-Max) 0.12 
(0.11-0.12) 

0.22 
(0.04-12.34) 

0.2 
(0.03-1.2) 

ICU n, (%) 0 16 (94.1%) 23 (100%) 

IMV n, (%) 0 15 (88.24%) 23 (100%) 

NO IMV n, (%) 2 (100%) 2 (11.76%) 0 
Type of superinfection in patients 
receiving IMV n, (%)   3 missing 

Bacterial n.d. 10 (66.66%) 13 (65%) 
Fungal n.d. 4 (26.66%) 6 (30%) 
Both n.d. 1 (6.66%) 1 (5%) 

Type of superinfection in patients 
not requiring IMV     
n, (%) 

   

Bacterial 2 (100%) 2 (100%) n.d. 
Fungal 0 0 n.d. 
Both 0 0 n.d. 

Organ of superinfection n, (%)   3 missing 

Lung 1 (50%) 9 (52%) 11 (55%) 
Peripheral blood 1 (50%) 3 (18%) 4 (20%) 
Urinary 0 3 (17%) 2 (10%) 
Two organs 0 2 (11%) 3 (15%) 



Antibody Ref Clone Fluorochrome Source 
CD40 334306 5C3 FITC BioLegend 
CD38 340909 HB-7 FITC BioLegend 
CD14 367104 63D3 PE BioLegend 
CXCR5 356903 J252D4 PE BioLegend 
CD141 344106 M80 APC BioLegend 
HLA-DR 347403 L243 APC BD 
CD123 560087 7G3 APC BD 
CD19 363016 SJ25C1 PerCP-Cy5.5 BioLegend 
CD3 300328 HIT3a PerCP-Cy5.5 BioLegend 
CD56 362526 5.1H11 PerCP BioLegend 
CD20 332781 L27 PerCP-Cy5.5 BD 
CD1c 331516 L161 PE-Cy7 BioLegend 
CD16 302021 3G8 PB BioLegend 
CD11c 301626 3.9 PB BioLegend 
CD3 3cFB1-100T 33-2A3 PB Immunostep 
HLA-DR 307618 I.243 APC-Cy7 BioLegend 
CD8 300925 HIT8a APC-Cy7 BioLegend 
CD45 560777 HI30 PO BD 

 
 
Supplemental Table 3. Commercial antibodies used for flow cytometry analysis in the 
study.  
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Supplemental Figure 1. Selected clinical parameters differentially detected in subgroups of COVID-19 patients with different 
clinical severity.  (A): STROBE  Flow chart of the study showing patient recruitment and stratification according to clinical 
severity (B): Box and Whiskers plots representing clinical values of PaFiO2, IL-6, procalcitonin, IFNα and C Reactive Protein 
detected in the blood of total number of COVID-19 patients or patients stratified into mild (G1; n=19), severe (SEV, G2; n=21) 
and critical (CRIT, G3; n=24) clinical status defined according to the criteria detailed in Supplemental Table 1. Values present 
in non-COVID-19 controls (NC; n=22) were included when available. Error bars represent maximum and minimum values. 
Statistical significance of differences in clinical values across the study groups were calculated using a Kruskal wallis and 
Dunn´s post-hoc test for multiple comparisons. *p<0.05; **p<0.01; ***p<0.001; ****p<0.0001. (C): Time since hospital admis-
sion (left) and symptoms duration (right) at the time of sample collection for the three mentioned subgroups of COVID-19 
patients. Statistical significance was calculated using a Kruskal Wallist and Dunn´s post-hoc tests. *p<0.05; ***p<0.001.
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Supplemental Figure 2. Flow cytometry characterization of myeloid cell subsets from COVID-19 patients. (A): Flow cytom-
etry gating strategy showing Monocyte (Mo), conventional (cDC) and plasmacytoid DC (pDC) and granulocyte characteri-
zation in the blood from a representative patient of our study cohorts. CD14+ Lineage (CD3- CD19- CD20- CD56-) nega-
tive Mo subsets were defined by CD14 and CD16 expression levels. Granulocytes were identified as large CD16hi 
CD14lo/- HLADR- cells. cDC subsets were identified as CD14- Lin- HLA-DR+ big cells differing on CD1c and CD141 
expression. Finally, pDCs were defined as CD14-Lin-CD11c- HLADR+ CD123hi lymphocytes.  (B-C): Box and whiskers 
plots reflecting proportions of granulocytes (B) and ratios of frequencies between Transitional Mo/CD1c+ cDC and Granu-
locyte/ CD1c+ cDCs (C) present in the blood of non-COVID-19 control individuals (n=22) compared with either total 
COVID-19 patients included in the study or patients stratified into mild (G1; n=19), severe (SEV, G2; n=21) and critical 
(CRIT, G3; n=24). Error bars represent maximum and minimum values. Statistical differences between patient groups 
were calculated using a Kruskal Wallis test followed by a Dunn´s post hoc-test for multiple comparisons. *p<0.05.
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Supplemental Figure 3

Supplemental Figure 3. Analysis of Absolute numbers of myeloid subsets in COVID-19 cohort groups and stratification of critical patients based on microbial superinfection.  (A-C): Box and Whiskers plots representing absolute numbers 
of indicated myeloid cell populations present in the blood of non-COVID-19 (NC; n=22) control individuals versus either total COVID-19 patients included in the study or patients stratified into groups according to mild (G1; n=19), severe 
(SEV, G2; n=21) and critical (CRIT, G3; n=22) clinical status  as shown in Supplemental Table 1. Median of values is shown. Error bars represent maximum and minimum values. (B) Box and Whiskers plots representing relative (left 
plots) and absolute (right plots) numbers for all cell populations from NC controls versus total critical G3 COVID-19 patients or stratified based on the presence of microbial superinfection (Sup. Inf) in the lung (n=8), both lung and blood 
(Bd) or unine (Ur) (n=2), or only in Bd/Ur (n=6) or that did not present super infection (No Sup. Inf; n=4). Median of values is shown. Error bars represent maximum and minimum values. Statistical significance of differences between all pa-
tient groups (A) or COVID-19 patients compared to non-COVID-19 controls (NC) in (B) was calculated using a Kruskal Wallis test followed by a Dunn´s post hoc-test for multiple comparisons. *p<0.05; **p<0.01; ***p<0.001; ****p<0.0001.  

CD1c+ cDC CD141+ cDC CD123+ pDC

C Mo CD14+CD16- T Mo CD14+CD16+ NC Mo CD14Lo CD16+

NC
CONTROL

TOT 
COVID19 

G#1(MILD)
COVID19

G#2(SEV)
COVID19

G#3(CRIT)
COVID19

0.0
0.1
0.2
0.3
0.4
0.5

5
10
15
20
25

N
o.

 o
f c

el
ls

/μ
l *

*

0.0

0.5

1.0
5

10
15
20

****
****

**

NC
CONTROL

TOT 
COVID19 

G#1(MILD)
COVID19

G#2(SEV)
COVID19

G#3(CRIT)
COVID19

N
o.

 o
f c

el
ls

/μ

0
2
4
6
8

20

40

60

***

***

**
*

N
o.

 o
f c

el
ls

/μ

NC
CONTROL

TOT 
COVID19 

G#1(MILD)
COVID19

G#2(SEV)
COVID19

G#3(CRIT)
COVID19

0

100

200

300
500

1000

1500

NC
CONTROL

TOT 
COVID19 

G#1(MILD)
COVID19

G#2(SEV)
COVID19

G#3(CRIT)
COVID19

N
o.

 o
f c

el
ls

/μ
l

Granulocytes

0

50

100
200

400

600

**

N
o.

 o
f c

el
ls

/μ
l

NC
CONTROL

TOT 
COVID19 

G#1(MILD)
COVID19

G#2(SEV)
COVID19

G#3(CRIT)
COVID19

0

20

40

60
220
440
660 *

**
*

NC
CONTROL

TOT 
COVID19 

G#1(MILD)
COVID19

G#2(SEV)
COVID19

G#3(CRIT)
COVID19

N
o.

 o
f c

el
ls

/μ
l

0
1000
2000
3000
4000
5000

10000
15000
20000

NC
CONTROL

TOT 
COVID19 

G#1(MILD)
COVID19

G#2(SEV)
COVID19

G#3(CRIT)
COVID19

N
o.

 o
f c

el
ls

/μ

Relative No. Absolute No. Relative No. Absolute No.

CD1c+ cDC CD141+ cDC

0.000

0.005

0.010
0.1
0.2
0.3

Fr
eq

ue
nc

e 
fro

m
 b

lo
od

 c
el

ls
 (%

)

**

NC
CONTROL

TOTAL

G#3(CRIT)
COVID19

Lung 
Sup.Inf

G#3(CRIT)
COVID19

Lung and 
Bd/Ur Sup.Inf
G#3(CRIT)
COVID19

Bd/Ur 
Sup.Inf

G#3(CRIT)
COVID19

No 
Sup.Inf

G#3(CRIT)
COVID19

0.0
0.1
0.2
0.3
0.4
0.55
10
15
20
25

*

N
o.

 o
f c

el
ls

/μ
l

NC
CONTROL

TOTAL

G#3(CRIT)
COVID19

Lung 
Sup.Inf

G#3(CRIT)
COVID19

Lung and 
Bd/Ur Sup.Inf
G#3(CRIT)
COVID19

Bd/Ur 
Sup.Inf

G#3(CRIT)
COVID19

No 
Sup.Inf

G#3(CRIT)
COVID19

0.000

0.005

0.010
0.05
0.10
0.15
0.20

**
**

Fr
eq

ue
nc

e 
fro

m
 b

lo
od

 c
el

ls
 (%

)

NC
CONTROL

TOTAL

G#3(CRIT)
COVID19

Lung 
Sup.Inf

G#3(CRIT)
COVID19

Lung and 
Bd/Ur Sup.Inf
G#3(CRIT)
COVID19

Bd/Ur 
Sup.Inf

G#3(CRIT)
COVID19

No 
Sup.Inf

G#3(CRIT)
COVID19

0.0
0.2
0.4
0.6
0.8
1.0

5
10
15
20

*

*

N
o.

 o
f c

el
ls

/μ
l

NC
CONTROL

TOTAL

G#3(CRIT)
COVID19

Lung 
Sup.Inf

G#3(CRIT)
COVID19

Lung and 
Bd/Ur Sup.Inf
G#3(CRIT)
COVID19

Bd/Ur 
Sup.Inf

G#3(CRIT)
COVID19

No 
Sup.Inf

G#3(CRIT)
COVID19

*

Relative No. Absolute No. Relative No. Absolute No.

CD123+ pDC C Mo CD14+CD16-

0.00

0.05

0.10
0.2
0.4
0.6
0.8
1.0

****
****

NC
CONTROL

TOTAL

G#3(CRIT)
COVID19

Lung 
Sup.Inf

G#3(CRIT)
COVID19

Lung and 
Bd/Ur Sup.Inf
G#3(CRIT)
COVID19

Bd/Ur 
Sup.Inf

G#3(CRIT)
COVID19

No 
Sup.Inf

G#3(CRIT)
COVID19

0
2
4
6
8

20

40

60

***
***

NC
CONTROL

TOTAL

G#3(CRIT)
COVID19

Lung 
Sup.Inf

G#3(CRIT)
COVID19

Lung and 
Bd/Ur Sup.Inf
G#3(CRIT)
COVID19

Bd/Ur 
Sup.Inf

G#3(CRIT)
COVID19

No 
Sup.Inf

G#3(CRIT)
COVID19

Fr
eq

ue
nc

e 
fro

m
 b

lo
od

 c
el

ls
 (%

)

N
o.

 o
f c

el
ls

/μ
l

0

4

8

12

****
****

*
*

Fr
eq

ue
nc

e 
fro

m
 b

lo
od

 c
el

ls
 (%

)

NC
CONTROL

TOTAL

G#3(CRIT)
COVID19

Lung 
Sup.Inf

G#3(CRIT)
COVID19

Lung and 
Bd/Ur Sup.Inf
G#3(CRIT)
COVID19

Bd/Ur 
Sup.Inf

G#3(CRIT)
COVID19

No 
Sup.Inf

G#3(CRIT)
COVID19

0
100
200
300
500

1000

1500

*

NC
CONTROL

TOTAL

G#3(CRIT)
COVID19

Lung 
Sup.Inf

G#3(CRIT)
COVID19

Lung and 
Bd/Ur Sup.Inf
G#3(CRIT)
COVID19

Bd/Ur 
Sup.Inf

G#3(CRIT)
COVID19

No 
Sup.Inf

G#3(CRIT)
COVID19

N
o.

 o
f c

el
ls

/μ
l

T Mo CD14+CD16+
NC Mo CD14Lo CD16+

Relative No. Absolute No. Relative No. Absolute No.

0.0
0.5
1.0
1.5
2.0
2.5
3.0
3.5
4.0

**

NC
CONTROL

TOTAL

G#3(CRIT)
COVID19

Lung 
Sup.Inf

G#3(CRIT)
COVID19

Lung and 
Bd/Ur Sup.Inf
G#3(CRIT)
COVID19

Bd/Ur 
Sup.Inf

G#3(CRIT)
COVID19

No 
Sup.Inf

G#3(CRIT)
COVID19

Fr
eq

ue
nc

e 
fro

m
 b

lo
od

 c
el

ls
 (%

)

0
20
40
60
80

100

200

400

600

NC
CONTROL

TOTAL

G#3(CRIT)
COVID19

Lung 
Sup.Inf

G#3(CRIT)
COVID19

Lung and 
Bd/Ur Sup.Inf
G#3(CRIT)
COVID19

Bd/Ur 
Sup.Inf

G#3(CRIT)
COVID19

No 
Sup.Inf

G#3(CRIT)
COVID19

N
o.

 o
f c

el
ls

/μ

0.0

0.5

1.0

1.5

2.0

**
****

****

NC
CONTROL

TOTAL

G#3(CRIT)
COVID19

Lung 
Sup.Inf

G#3(CRIT)
COVID19

Lung and 
Bd/Ur Sup.Inf
G#3(CRIT)
COVID19

Bd/Ur 
Sup.Inf

G#3(CRIT)
COVID19

No 
Sup.Inf

G#3(CRIT)
COVID19

Fr
eq

ue
nc

e 
fro

m
 b

lo
od

 c
el

ls
 (%

)

0

20

40

60

220
440
660

**
*

NC
CONTROL

TOTAL

G#3(CRIT)
COVID19

Lung 
Sup.Inf

G#3(CRIT)
COVID19

Lung and 
Bd/Ur Sup.Inf
G#3(CRIT)
COVID19

Bd/Ur 
Sup.Inf

G#3(CRIT)
COVID19

No 
Sup.Inf

G#3(CRIT)
COVID19

0

25

50

75

100

Relative No. Absolute No.

Granulocytes

NC
CONTROL

TOTAL

G#3(CRIT)
COVID19

Lung 
Sup.Inf

G#3(CRIT)
COVID19

Lung and 
Bd/Ur Sup.Inf
G#3(CRIT)
COVID19

Bd/Ur 
Sup.Inf

G#3(CRIT)
COVID19

No 
Sup.Inf

G#3(CRIT)
COVID19

0
1000
2000
3000
4000
50005000

10000
15000
20000

N
o.

 o
f c

el
ls

/μ
l

Fr
eq

ue
nc

e 
fro

m
 b

lo
od

 c
el

ls
 (%

)

NC
CONTROL

TOTAL

G#3(CRIT)
COVID19

Lung 
Sup.Inf

G#3(CRIT)
COVID19

Lung and 
Bd/Ur Sup.Inf
G#3(CRIT)
COVID19

Bd/Ur 
Sup.Inf

G#3(CRIT)
COVID19

No 
Sup.Inf

G#3(CRIT)
COVID19

N
o.

 o
f c

el
ls

/μ
l

Analysis of absolute numbers of myeloid subsets in the blood of study cohort

Analysis of frequencies and absolute numbers from myeloid subsets considering superinfection site in critical patients

*

*

* p=0.0830

p=0.0977

p=0.1144



0

20

40

60

80

100

G
ra

nu
lo

cy
te

s 
(%

) * **

0.000

0.005

0.010

0.1

0.2

0.3

cD
1c

 +
 c

D
C

 (%
)

0.0969 *
**

0.000

0.005

0.010
0.05
0.10
0.15
0.20

C
D

14
1+

 c
D

C
 (%

)

*
***

***
***

0.00
0.02
0.04
0.06
0.08
0.100.2
0.4
0.6
0.8
1.0

 C
D

12
3+

 p
D

C
s 

(%
) 

*
****

*

******

0

4

8

12

C
 M

o 
(%

)

****
**

**

**
**

****

0.0
0.5
1.0
1.5
2.0
2.5
3.0
3.5
4.0

T 
M

o 
(%

)

****
***

**

0.0

0.5

1.0

1.5

2.0

N
C

 M
o 

(%
)

**
**** **

****

*
*

Supplemental Figure 4
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Supplemental Figure 4. Analysis of frequencies of circulating myeloid subsets in COVID-19 after stratification of critical patients based on days at 
ICU. Box and whiskers plots reflecting frequencies of the indicated circulating myeloid subsets in critical G3 COVID-19 patients stratified by time 
since hospital admission (< 6 days, n=13; > 6 days, n=11) and compared to mild (G1; n=19), severe (SEV, G2; n=21) and total critical (CRIT, G3; 
n=24) patients. Error bars represent maximum and minimum values. Statistical significance of differences between patient groups was calculated 
using a Kruskal Wallis test followed by a Dunn´s post hoc-test for multiple comparisons. *p<0.05; **p<0.01; ***p<0.001; ****p<0.0001. 
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Supplemental Figure 5. Correlation of frequencies of circulating myeloid cell subsets with IL-6 and inflammatory marker plasma levels.  Spearman correlations between IL-6 plasma levels (A) or inflammatory clinical values (B-C) and percentages of the indicated myeloid cell sub-
sets in the blood of COVID-19 patients. Spearman P and R values are shown in the upper right corner of the plot. 
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Supplemental Figure 6. tSNE representation of activation status of myeloid cell subsets and correlation between frequencies in the blood and inflammatory molecule plasma levels.  (A): tSNE plots displaying heatmaps of CD40 mean of fluo-
rescence intensity (MFI) in different cell clusters specified in Figure 1 from Non-COVID-19 (NC) control individuals (left, n=15) and (n=34) total COVID-19 patients or stratified based on clinical severity on G1 (MILD), G2 (SEV) and G3 
(CRIT) subgroups. Red arrows highlight areas where differences across patient groups can be appreciated. (B): Representative flow cytometry dot plots showing expression of CD40 on gated CD1c+ cDC, CD141+ cDCs and CD123+ pDC 
from non-COVID19 controls (NC), mild G1, severe G2 and critical G3 patients. FMO controls for each cell subset are included for comparison purposes.  (C): CD40 Mean of fluorescence intensity (MFI) on the indicated myeloid cell popula-
tions present in the blood of non-COVID-19 controls (NC; n=22)  individuals versus either total COVID-19 patients included in the study or patients stratified in mild (G1; n=19), severe (SEV, G2; n=21) and critical (CRIT, G3; n=24) clinical 
characteristics specified in Supplemental Table 1. (D-E): Spearman correlation between CD40 MFI on the indicated myeloid cell subsets and their frequency in blood (D) or IL-6 plasma levels (E). Spearman P and R values are shown in 
the upper right corner of the plot. Statistical significance of each cell subset between each patient subgroup was tested using a two tailed Mann Whitney test. (F): Spearman correlations between procalcitonin (PCT) levels in plasma and 
CD40 mean fluorescence intensity (MFI) on CD1c+ cDCs, classical (C), transitional (T) and non-classical (NC) Mo. Spearman P and R values are shown in the upper right corner of the plot. 
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Supplemental Figure 7. Characterization of myeloid cells present in bronchoscopy infiltrates from COVID-19 patients with ARDS.  (A): Dot plots representing proportions of CD45+ hematopoietic 
cells present in bronchoscopy samples obtained from COVID-19 patients (n=23) with severe ARDS and requiring IMV at hospital´s ICU. Associations with clinical parameters in samples with 
frequencies of CD45+ hematopoietic cell superior or inferior to 50% are shown below. Median values are highlighted with a line. (B): Flow cytometry analyses of myeloid cell subsets hematopoiet-
ic infiltrates from bronchoscopy compared with bronchoalveolar lavage (BAL) from the same COVID-19 severe patient. Two representative examples are shown.  (C): Quantification of propor-
tions of the indicated myeloid population in the BAL and bronchoscopy (Brc.) from the two patients shown in (B). (D-E): Box and Whiskers plots representing percentages (D,left) and CD40 Mean 
of Fluorescence Intensity (MFI D, right) corresponding to the indicated cell populations in the hematopoietic CD45+ infiltrate present in bronchoscopy mucus samples from severe COVID-19 
patients (n=20) presenting ARDS and receiving IMV at ICU and stratified by detection of microbial superinfection only in the lung (Lg; n=10), both in lung and Blood or Urine (Lg+B/U, n=3) or 
only in the blood or urine (B/U; n=7) or time of sample collection since ICU admission (E) (< 6 days, n=14;  > 6 days; n=6).  Median are highlighted and error bars represent maximum and mini-
mum datapoint. Statistical differences between proportions of cell populations within the same infiltrates were calculated using a two-tailed matched pairs Mann Whitney test and Bonferroni multi-
ple comparison correction. (F): Frequencies of CD14lo/- CD16hi HLA-DR- granulocytes on the blood and paired bronchoscopy samples from critical COVID-19 patients. Statistical differences 
were calculated using a two-tailed matched pairs Wilcoxon test. **, p<0.01; ***;p<0.001.
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Supplemental Figure 8. Characterization of effector CD8+ T cells present in bronchoscopy infiltrates from COVID-19 patients with ARDS.  (A-B): Percentages of total CD4+ and CD8+ T cells and CD4+T/CD8+T 
ratios (A) or CXCR5+CD38+ (DP), CXCR5+ CD38- (CXCR5SP) and CXCR5- CD38+ (CD38SP) (B) from CD8+ T cells in the blood and paired bronchoscopy samples from n=15 COVID-19 patients with ARSD 
(n=15). Statistical significance was calculated using a two tailed matched pairs Wilcoxon test for differences of the same populations between different tissue localizations (black) or between different cell popula-
tions included within the blood (blue) or within the bronchoscopy (pink) samples. (C-D): Spearman correlations between proportions of CXCR5+CD38+, CXCR5+ CD38- and CXCR5- CD38+ subpopulations of 
CD8+ T cells from bronchoscopy samples from COVID-19 patients and ratios of frequencies between Transitional (T) or non-classic (NC) Mo versus CD1c+ cDCs (C) and CD40 MFI of the indicated myeloid popu-
lations in bronchoscopy samples (D). Spearman P and R values are shown in the upper right corner of the plot. 
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