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IMMUNE RESPONSE IN COVID-19:
TRAITS OF MACROPHAGE ACTIVATION

(Zhou F, et al. Lancet 2020; 395: 1-54-1062)
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IMMUNE RESPONSES IN COVID-19:
TH1 TO TH2 IMBALANCE

(McElvaney OJ, et al. Am J Resp Crit Care Med 2020; 202: 812-81)
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THE SEPSIS PARARDIGM OF HETEROGENEITY
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SUPAR-GUIDED ANAKINRA TREATMENT FOR VALIDATION OF THE RISK AND
EARLY MANAGEMENT OF SEVERE RESPIRATORY FAILURE BY COVID-19

THE SAVE STRATEGY

‘ PREVENT
Unfavorable outcome

Early identification of risk
COVID-19 pneumonia
Hospitalization
pO./FiO,: 150-400
Oxygen mask/nasal oxygen
SuPAR 26 ng/ml ® Recombinant human receptor antagonist

® Block the action of IL-1a and IL-13

Anakinra

SuPAR: soluble urokinase Plasminogen Activator Receptor
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Macrophage activation: IL-1B (25%) | | Immune dysregulation: IL-6 (75%)
M CRP/ferritin/ TGs TTCRP
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M TNFo Weak antigen- T™TNFa
MIL-16 presentation T™MIL-6
TTIL-6 Il CD4-/CD8-/T17-
lymphocytes
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presentation J1 NKT-/NK-cells

Giamarellos-Bourboulis EJ, et al. Cell Host Microbe 2020; 27: 992




HOW COULD SEVERE COVID-19 BE

Hyper-inflammation*

Adaptive immunity*

Hyper-coagulation*

CLASSIFIED?

4 ARG1, LCN2, LTH OLFM4, HLA-DMB

YKT6, PDE4B, TWISTNB, BTN2A2, ZBTB33,
PSMB9, CAMK4, TMEM19, SLC12A7,

TP53BP1, PLEKHO1, SLC25A22, FRS2,
GADDA45A, CD24, S100A12, STX1A

KCNMB4, CRISP2, HTRAL, PPL, RHBDF2,

gl ZCCHCA4, YKT6, DDX6, SENP5, RAPGEF1,
DTX2, RELB

*Sweeney TE, et al. Crit Care Med 2018; 46: 915-925



THE PATIENT POPULATION

Survivors (n=81)

Non-survivors (n=16)

Age (years)

60.0 (50.8-70.3)

68.5 (62.8-84.3)

Male gender (%)

56 (69.1)

12 (75.0)

White blood cells

6,480 (5,145-9,622)

8,540 (5,542- 12,510)

Lymphocytes

1049.5 (759.7-1395.7)

613.8 (377.9-831.3)

Platelets

214,000 (172,600- 260,800)

249,050 (180,750, 298,000)

D-dimers, ng/ml

850.0 (437.5-1947.5)

4480.0 (2440.0-13161.5)

CRP, mg/l

79.1 (28.8-202.0

224.8 (142.9-260.8)

IL-6, pg/ml

10.0 (10.0-59.0)

225 (10.0-135.0)

SuPAR, ng/ml

4.80 [3.00, 6.00]

7.80 [5.50, 9.65]

Ferritin, ng/ml

633.0 (362.5-1324.0)

1407.0 (302.5-5033.5)

SOFA score

2 (1-6)

5 (4-6.3)

APACHE Il

7.0 (4.0-9.0)

11.0 (8.0-13.5)

Hospital stay (days)

13.0 (11.0-20.0)

13.0 (8.8-17.3)

Mechan. Ventil.

Values reported as medians and quartiles

APACHE: acute physiology and chronic health evaluation score
CRP: C-reactive protein; IL: interleukin

SOFA, sequential organ failure assessment

suPAR: soluble urokinase plasminogen activator receptor




ENDOTYPE: MODERATOR OF PROGNOSIS
(Sweeny T, et al. Crit Care Med 2021; 49: e170)

Inflammopathic: 29%

Endotype

» Inflammopathic

» Adaptive

) » Coagulopathic

Adaptive: 44%
Outcome

e Survivor

-+ Mortality

SOFA score

Coagulopathic 27%

Age (years)




TRANSLATION INTO DAILY ROUTINE

Inflammopathic
(n=28)

Age (years)

p: 0.001

Adaptive (n=43)

Coagulopatic (n= 26)

Median
(@] = N w SN (@] ()] ~

SOFA score

p< 0.0001

Inflammopathic
(n=28)

Adaptive (n=43) Coagulopatic (n= 26)



Median

ASSOCIATION WITH INFLAMMATION

Ferritin (ng/ml)

1200 -
1000 + p: 0.027
C-reactive protein (mg/l) 800 -
250 =
g 600 +
p< 0.0001 s
200 +
400 +
150 200 +
100 0 -
Inflammopathic Adaptive (n=43) Coagulopatic (n=
(n=28) 26)
50 +
O -

Inflammopathic Adaptive (n=43) Coagulopatic (n=
(n=28) 26)



ASSOCIATION WITH COAGULATION

International normalized ratio

1,25
19 p: 0.065
D-dimers (ng/ml) '
3000 -
c 1,15 +
o
2500 + p: 0.004 S
= 1,1 +
2000 =
3 1,05
5 1500 +o
]
=
1000 + 1 . _ .
Inflammopathic Adaptive (n=43) Coagulopatic (n=
(n=28) 26)
500 -+
0 -

Inflammopathic Adaptive (n=43) Coagulopatic (n=
(n=28) 26)
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STATISTICAL PROBABILITY & BIOMARKERS
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ASSOCIATION WITH OUTCOME

28-day mortality (%)

p< 0.0001
Mechanical ventilation (%) 35 -

P<0.0001

40
30
20
10

Inflammopathic (n=28)

Inflammopathic (n=28)  Adaptive (n=43) Coagulopatic (n= 26)

Adaptive (n=43) Coagulopatic (n= 26)



Validation of Inflammopathic, Adaptive,
and Coagulopathic Sepsis Endotypes in
Coronavirus Disease 2019

Timothy E Sweaney, WD, PHD

OBIECTIVES: Compiex citical syndromes ke sepsis and coronavirus o0 (00
disease 2019 may be composed of underling *endotypes! which may re- §
spand differently to realment. The aim of this study was o test whether a  James Wackes, MS!

z fined bacterial sepsis endotypes classifier recapitulates the  Yudong D. He, PhD'
e and immunological endotypes in coronavirus disease 2019, Daiid Rewsag, PHO'
DESIGN: Prospective single-center obaervational cohort study. Melisas Remmel, MS
SETTING: Patients were enralled in Athens, Greece, and blood was  Sabrina Corle, BAY

shipped to Inflammatix (Buringame, CA) for analysis. Uros Midie, PhD
PPATIENTS: Adult patients within 24 hours of haspital admission with co.  Antigene Ketsaki, O, Pro:

i poly! hai Aggeliki Kansvou, MD*
radiography. Karstantioss Lnventogisrmis, MD*
INTERVENTIONS: None. Iosnna Kantogeorgau, MO*
MEASUREMENTS AND MAIN RESULTS: Wa studied 07 pationts  Frsos . Gamerelon
wilh coronavirus disease 2019, of which 50 went on 10 severe respira- !
tory failure (SRF) and 16 died. We apphed a previusly defined 33 mes

.
PY sanger RNA classifier lo assign andotypa (inflammopathic, Adaptie, or
- Goagulapathic) to each patient. We tested endolype status against other

clinical parameters including labaratory values, severity scorss, and out

comes. Patients were assigned as Inflammopathie (20%), Adaptive (445b),

or Coagulopalhic (279}, smilar ta our prior study in bacterisl sepsis.
Adaptive patients had lowes rates of SRF and no deaths. Coag
and Inflammopthic andatypes had 42% and 18% mortality rates, re:

 Use a 33-mRNA read-out of the host T GRS SR
- - Inflammapathic group showed highest Grreactive protein and interleukin'8
levils.

Inflammopathic endotype Adaptive endotype
 5genes 17 genes
Mortality ~20 Mortality <10%

T CRP, IL-6 T-cell activation?

Macrophage activation? Coagulopathic endotype
« 11 genes
Mortality >40%
T D-dimers
Endothelial activation?




THE FUTURE:

HOST SIGNATURE FOR PROGNOSIS
(Buturovic L, et al. medRxiv doi.org/10.1101/2020.12.07.20230235)

« Signature from 6 gene copies generated in non-COVID-19 patients
» Application in the same cohort of 97 patients
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THE NEW GENOMIC SCORE FOR PROGNOSIS
(Buturovic L, et al. medRxiv doi.org/10.1101/2020.12.07.20230235)

6—-mRNA score
L0
0.8 0 (JT test) < 2.2e-16

0.6 1

score

0.4 1

0.2 -

0.0 -
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