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COVID-19 CORONAVIRUS PANDEMIC
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Phylogeny
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S48 Stage Characteristics

Asymptomatic or
FEFE{E || presymptomatic | = Positive test for SARS-CoV-2 but no symptoms
infection

= Varied symptoms (eg, fever, cough, sore throat, malaise,
BXfE Mild illness headache, muscle pain) but no shortness of breath,
dyspnea, abnormal imaging

= Sp0O, 294% and lower respiratory disease evidenced by
clinical assessment or imaging

= Sp0O, <94%, Pa0,/FiO, < 300, respiratory rate > 30
breaths/min, or lung infiltrates > 50%

hEFEl || Moderate illness

Severe illness

= Respiratory failure, septic shock, and/or multiorgan
dysfunction

Critical illness

on NIH COVID-19 Treatment Guidelines. Last updated June 11, 2020.
COVID-19:2 D F 5| =5 5hK www.covid19treatmentguidelines.nih.gov.
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COVID-19.FE1EI- P S EF (EF)

o prospective observational Multivariate Survival Analysis
cohort study of hospital Characteristic HR (95% Cl) P Value
. - . <50vyrs ’

admISSIOnS n England’ 50-59 yrs ' 2.63 (2.06-3.35) <.001
Wales, and Scotland 60-69 yrs ~ 4.99 (3.99-6.25)  <.001
. _ . 70-79 yrs . 8.51 (6.85-10.57) <.001
durlng February 6 Aprll > 80 yrs : 11.09 (8.93-13.77) <.001
19, 2020 (N = 20,133) Female sex ’ 0.81(0.75-0.86)  <.001
. e i Chronic cardiac disease ) 1.16 (1.08-1.24) <.001

_ Slgmflca ntly increased Chronic pulmonary disease : 1.17 (1.09-1.27) <.001
risk of mortality among Chronic kidney disease 4 1.28 (1.18-1.39)  <.001

. Diabetes « 1.06 (0.99-1.14) .087

older patlen'.cs, men, ] Obesity | 1.33(1.19-1.49)  <.001

and those with chronic Chronic neurological disorder 4 1.17 (1.06-1.29) .001
comorbidities Dementia » 1.40 (1.28-1.52) <.001

Malignancy : 1.13 (1.02-1.24) .017

Moderate/severe liver disease : 1.51 (1.21-1.88) <.001

1 2 5 10

Annemarie B Docherty, et al. BMJ. (2020);369:m1985, (https://doi.org/10.1136/bmj.m1985) © 2019
The Author(s) ; Creative Commons Attribution 4.0 International License (http://creativecommons.org/licenses/by/4.0/)
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CCL1
CCL2
CCL3
CCL4
CCL5
CCL7
CCL8
CCL11
CCL13
CCL15
CCL17
CCL19
CCL20
CCL21
CCL22
CCL23
CCL24
CCL25
CCL26
CCL27

CX3CL1
CXCL1
CXCL2
CXCL5
CXCL6
CXCL9
CXCL10
CXCL11
CXCL12
CXCL13
CXCL16

IFN-a2
IFN-y

IFN-AL
IFN-A2
IFN-A3

IL-1a
IL-18

IL-2

IL-3

IL-4

IL-5

IL-6

IL-7

IL-8

IL-9

IL-10

IL-12 (p40)
IL-12 (p70)
IL-13

IL-15

IL-16

IL-17

IL-18
IL-1Ra
IL-2Ra

FGF2
G-CSF
GM-CSF
HGF

LIF
M-CSF
MIF
PDGF-BB
SCF
SCGF-B
TNF-a
TNF-B
TRAIL/ TNFSF10
VEGF
B-NGF
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ROY—=2TFF (NCGM 202041 A ~3 4)

BEER (AGE#DRELE)

Mild/Moderate

Severe/Critical

p value
Variable n=16 n=12
Age (y) (1QR) 46.5 (41.0, 55.8) 59.5 (48.0, 72.3) 0.15
Sex M/F (n) 12/4 9/3 1.0
Temperature (°C) 37.6x1.0 37.910.8 0.33
Pulse (bpm) 82.2+16.6 83.849.2 0.76
Respiratory rate
(breaths/min) 17.8+2.1 20.3£5.6 0.11
SpO, (%) 96.0+2.1 95.4+1.6 0.42
ALB (g/dL) 4.240.3 3.20.6 <0.001
AST (U/L) 29.4+£16.5 45.8128.2 0.09
ALT (U/L) 32.8£29.3 48.2+44.5 0.28
LDH (U/L) 194.7+97.2 352.8+185.6 0.01
CRE (mg/dL) 0.9+0.2 1.2+1.4 0.45
CRP (mg/dL) 1.642.9 9.1+4.3 <0.001
WBC (103/pL) 5.1+1.9 6.0+2.6 0.37
Neu (%) 64.3+15.0 79.4+8.8 0.016
Lym (%) 26.0+12.4 24.0+21.3 0.77
PLT (10%/pL) 20.1+4.7 16.8+8.9 0.21
HIV + (%) 12.5 0 1.0
HBV + (%) 6.3 8.3 1.0
CKD (%) 0 16.7 0.48
HT (%) 18.8 58.3 0.03
T2DM (%) 12.5 25.0 0.39
DL (%) 25.0 25.0 1.0
Smoker (%) 25.0 25.0 1.0
COPD (%) 0 16.7 0.48
CABG (%) 0 8.3 0.24
HA (%) 12.5 8.3 0.72
ACEi/ARB (%) 18.8 8.3 0.44
BB (%) 0 8.3 0.24

Mild: fifi 22 % L (824 )

Moderate: BERFELL. i HY (PFLE]D)

Eh3

Severe: BB EE D &H Dt #¢ (h S EED)

Critical: AR, S£FAREE (EfE)

ALB: 7 LTIV
AST:BF#gtgE~—H—
ALT:FF#gtgE~—H—
LDH: RIEX—H—
CRE:B#ége~—h—
CRP: RIEVY—H—
WBC: B I Bk £
Neu: i Bk
Lym:') 7 \Bk$K
PLT-If0 /MR

CKD:IEEBARE
HT: & M E
T2DM:2 B ¥ FR %R
DLAEEEEIE
COPD:f2 T4 FAZE Mt fimx B
CABG:EEIAR/ N1/ X
HA: I~ 22 Ak

ACEi/ARB:ACEPEE Z 5
BB:AN—AHEFEE
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COVID-19JRREL DB EE F
Category A | Category B
CCL17 IFN-A3
IP-10 Mild : Fifi 26 25 L (8B %iE)
CXCLg Moderate . @%%E’;L, ﬂfﬁﬁ&") (EF%EI)
Severe : BEREFEDH B # (PFELE)
IL-6 Critical : ALFEIR, EhAEEH (EfE)
SEIEDFAREFELT.

CCL17&IFN-A3ZFRIFEL=C &Lt 7 %D

Sugiyama M. et al. Gene 2021



CCL17 (Cat-A)

Total data Mild: fili 8¢ %5 L (8R4E)

Moderate : BBRRFELL ., ik HY (RFHED
Severe : BETFBE N H S (hES5EN)
Critical : ATFEWR, AR EE (EE)

Mild/moderate: —EDEIYELE LY
Severe/critical: —TENDELYHELY

Days after hospitalization

Mild/moderate Severe/critical

Days after hospitalization Days after hospitalization



pg/mL

peg/mL

IFN-A3 (Cat-B)

Total data
100 =
80
60
40 =
20= ap.\
0+ - T T ¥
0 5 10 15 20 25 30 35
Days after hospitalization
Mild/moderate
1000 =
B,ﬂ--
60 =
A1) -
20=
““%‘l L — ¥
0 5 10 15 20 25 30 35

Days after hospitalization

pe/mL

Mild : fli 2% L (B2 4E)

Moderate : BB HELL . fikHY (D FHHED
Severe : BEREEDH S (PZEHE)
Critical : ATFEWR, AR EE (EE)

Mild/moderate ; {ELMEZHE =5
Severe/critical : —1BED EFE N H S

Severe/critical

Days after hospitalization



IFN-A3 EEAEE DA

Mild : fifi 3¢ %5 L (824E)

Moderate : BB B ELL . MiRkHY (FFLEID)
Severe : BRRTEDH M % (HFEEN)
Critical : A TFEIR ., £ AT (EJE)

IFN-A3
80

8 B &

IFN-A3

ERA%
IFN-A3
80
y 60
£ 40
=0 C(E) D‘%ﬁ) E (B %)
. A 4
0 5 10 15
ERA%

20



Sensitivity %

Sensitivity %

ROCAEHT (k4 ZHE)

CCL17

100 2008000080 000000

80 87.5 pg/mbL

G0
40
20
o T T T T 1
0 20 40 60 80 100
100% — Specificity %
AUG: 1.0 (1.0-1.0)
p<0.001
Sensitivity: 100% (75.8-100}
Specificity: 100% (80.6—-100)
IL-6
100
80
60
40
20

u.. I | | I

1
0 20 40 60 80 100

100% - Specificity %

AUC: 093 (0.84-1.0)

p=0.001

Sensitivity: 83.3% (55.2-97.0)
Specificity: 93.8% (71.7-99.7)

IFN-A3

....Il.il I-l-'.l_:l

- ,
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=
=
&
=
@
L1
T T T T 1
20 40 &0 BO 100
100% - Specificity %
AUGC: 0,96 (0.89-1.0)
p<0.001
Sensitivity: 91.7% (64.6-99.6)
Specificity: 83.8% (71.7-99.7)
CXCLY
100
80
==
o B0 146.0 pg/mlL
2
=
2 40
@
'

20

0 20 40 BO 80 100
100% - Specificity %

AUC: 0.90 (0.76-1.0)

p=0.001

Sensilivity: 83.3% (55.2-97.0)

Specificity: 93.8% (71.7-99.7)

IP-10
100

80

&0 21510 pg.fm-l._._.- i

40

Sensitivity %

20

LA A & 5 & o 5 ]

T T T T
0 20 40 &0 8O

1
100

100% - Specificity %

ALIC: 0.94 (0.86-1.0)
p=<0.001

Sensitivity: 83.3% (55.2-97.0)
Specificity: 93.8% (71.7-99.7)

Mild/moderate&Severe/critical%
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IV F—S32 (NCGM 202043 5 ~7 5)

BEER (AGE#DREE)

Mild/Moderate Severe/Critical Univariate Multivariate
Variable n=46 n=12 p value p value
Age (y) (1QR) 43.5 (29.3, 59.3) 67.5 (50.3, 73.3) 0.003
Sex M/F (n) 30/16 10/2 0.23
Temperature (°C) 37.4£0.9 38.3x1.0 0.005
Pulse (bpm) 83.1+13.8 79.4+18.6 0.44
Respiratory rate
(breaths/min) 17.7+2.3 20.0+3.9 0.02
SpO, (%) 97.1+1.2 96.6%1.1 0.22
ALB (g/dL) 3.9+0.6 3.4+0.4 0.004
AST (U/L) 35.4+21.6 66.8+38.1 <0.001
ALT (U/L) 39.2+30.9 51.1+39.6 0.27
LDH (U/L) 241.5+79.6 403.2+111.0 <0.001
Creatinine (mg/dL) 0.9%1.2 0.910.2 0.95
CRP (mg/dL) 3.6%4.4 10.0+£3.9 <0.001
WBC (103/puL) 6.0+3.7 5.5+2.3 0.69
Neutrophils (%) 69.6+11.1 79.6+7.9 0.005
Lymphocytes (%) 22.049.1 14.3+5.4 0.006
PLT (10%/uL) 23.349.5 18.8+5.7 0.12
CCL17 (pg/mL) 185.7+84.3 64.2+26.3 <0.001 0.009
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Category A Category B ’ gﬁﬁﬁ%
CCL17 IFN-A3 ”Eé‘iﬁf »ﬁxﬂﬁ-mﬁ l, ERTEN
IP-10 COVID-19 t \ 5E-5K
CXCL9 PCRE& 1% \ $920%
Le 1 WERE gy~ R 1
—DEFRT #120% %
BrimZEEY =Ly
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Sugiyama M. et al. Gene 2021



CCL17 (TARC) D RE£ 4R &t

B4

RE%ERHH 2021%£6811H
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COVID-19BS E TRBINEH SN TWAEEILEEDRE D LB

IFN- A 3(2142 A 38 INE) IL-6 (21461 B 1B IE#K)
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rospective study to Reveal Early Diagnostic-markers at an Initial-stage of COVID-19 onse
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HBEIBENT (0=83 #EFFERM :2~10/5])

IEN-A3ERE CCL17HREE
EZ MR REBEE RERM 0 REBE REEYE
HiE1E 19 4 En | @ 6 18
PE B8 7 54 PE[EI1E 4 55
95% Ul 95% Ul
Ay XLt 36.6 9.9-134.3 Ty 4.6 1.2-16.9
B 73.1% 59.6-81.4 BE 60.0% 32.8-82.4
SRE 93.1% 87.1-96.8 HRE 75.3% 71.6-78.4
PPV 82.6% 67.4-92.0 PPV 25.0% 13.7-34.3
NPV 88.5% 82.8-92.1 NPV 93.2% 88.6-97.0

miREEHAESHE-BESDIER
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Molecular Cloning of a Novel T Cell-directed CC Chemokine
Expressed in Thymus by Signal Sequence Trap Using Epstein-Barr
Virus Vector*®
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IFN-alpha induces IFN-alpha and lambda

Autocrine Paracrine
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Relationship among CXCL9, CXCL10 (1P-10), CCL17

Cytokines involved in COPD
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Republished with permission of American Society for Clinical Investigation, from The Journal of Clinical Investigation, Peter J. Barnes, Volume 118,Number 11,2008; permission conveyed through Copyright Clearance Center, Inc.
Adapted by permission from Nature Publishing Group : Springer Nature,Nature Reviews Immunology, Immunology of asthma and chronic obstructive pulmonary disease, Peter J. Barnes,2008
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