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Insult Uncontrolled infection/major trauma/circulatory shock/tissue necrosis/apoptosis/anaphylaxia
ﬁ PAMPs DAMPs e
Trigger LPS, LTA, lipoproteins, peptidoglycans, bacterial DNA, etc. HMGB-1, heat-shock protein, DNA, uric acid, etc. T h e I nfl a m m ato ry re S p 0 n S e
. J
Y
ﬂ Complex protein systems Vascular and tissue cells Blood and lymphatic cells PI at el ets

0.9 '

00, © . . .
. AT %ol Vascular tissue damage and repair
M L 2o | * Haemostasis

o o
Complement  Coagulation (|Endothelial ~ Epithelial  Adipose Granulocytes Macrophages/  Lymphocytes ° Im pl icati on inimm une response
system system cells cells tissue monocytes (T-cells, B-cells)
L * Thrombocytopenia
F XY N ¥ >
C5a, aPPT, Endothelial Acute phase || Cytokines/ chemokines Cell surface
Mediat d C3a, PT stress response: || reactants: Soluble receptors: markers:
Blomarkers 1 AT ELAM-1, CRP,LBP, IL-6,IL-8, IL-4, IL-10 mHLA DR,
rmBrars C5b-9, ProteinC || ICAM-1, PCT, etc. MIF,HMGB1, sTNF, CD64,CD48,
etc. etc. Selectins, suPAR, sTREM-1, etc. C5aR, etc.
\ J
Y
Cardiovascular Micro-
system ‘ circulation
Impact on

Loss of barrier
function, ileus

Respiratory Oliguria/

Anuria

Excretory
failure

)

Ineffective source control
Persistence of biomarker abnormalities
Multiple organ failure; death

Capillary leak

organ function
distress edema, DIC

A K5 Il
= v"'; A\
Confusion &
Effective source control

Outcome Normalization of biomarker abnormalities
Resolution of organ dysfunction; recovery

Konrad Reinhart et al. Clin. Microbiol. Rev. 2012




1. Quantity : Thrombocytopenia...



Possible causes of thrombocytopenia in sepsis

\
& ,&#\_5\
i@ A
Neutrophil - Monocyte Pathogens Vessel injury $s
Platelet-leukocyte- \ .
aggregate formation ]
| Desialylation
Altered platelet Thrombocytopenia
production ? In sepsis B AR
- o Antibodies ?}g&%&
-""—C“_‘QOO C; Q g L] o \-r
—:QQ /
2 Vegakanyocyte [HE€MOpPhagocytosis Disseminated intravascular

Macrophage

Hematopoietic stem cells

Front Immunol. 2019 Jul 17;10:1687.



IL-8 (pg/mL)

Severe thrombocytopenia increased cytokine levels and enhanced

endothelial cell activation

IL-8 . IL-10 Soluble ICAM-1 10° Angiopoietin-1
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Blood. 2016;127(24):3062-3072



Admission thrombocytopenia is associated with enhanced mortality

100% 7 —H_Etmﬂ:%_‘_‘; -
W 0.75
’5 75% ey
= S
e e|
% n
= 50% i 0.50
D .
k= ti
3 ;
= 25% A — Normal
o — Low 0.25
Intermediate-low
0% - Very low
T T T T T T I 000
0 5 10 15 20 25 30
Days : : - : :
Normal 580 531 499 473 457 451 439 0.00 0.25 0.50 0.75 1.00
Lo o o0 2 157 13 128 123 PRISM ROC area: 0.7423 b
Intermediate-low 121 96 88 84 81 78 75 0. e
Very low 61 43 38 33 32 o8 o8 —8— Reference —e— PG

In children, the magnitude of the drop in platelet count rather than thrombocytopenia

per se and its non — resolution are strong predictors of mortality

Blood. 2016;127(24):3062-3072
Indian J Crit Care Med. 2008 Jul-Sep; 12(3): 102-108.



Severe thrombocytopenia is associated with reduced signaling in

leukocyte adhesion and diapedesis and increased complement signaling
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Blood. 2016;127(24):3062-3072



2. Quality : Cells, Mediators and Interactions...




Category of Platelet | Platelet Receptor/; | Vascular or Circulating
Mediator Pratein/Molecule Cell Interaction Setting Functions
Integrins Unfolded vWF deposited on collagen; endothelial
GP1b (Cd42) wWF; endothelial cells; | High shear stress/ P-selectin; binds thrombin limiting leukocyte
leukocytes; bacteria infection recruitment; binds complement C3 on bactena to
enhance adaptive immunity

GP1a/2a Subendothelal Low shear stress Callagen

collagen
Platelet aggregation; endothelial ICAM-1 or

(Other platelets - .| cVf3 leading to firm adhesion; aggregation

GP2b/3a (CD41) | through Fam; T cells; :::gﬁﬁ;s's Infection; | with activated T-cytolytic and T-helper cells:

bacteria aggregation around bacteria; increase after H1NA

infection
c-granule proteins Limit Th17 expansion and differentiation;
. . . monocyte recruitment (heterodimer with RANTES);

T cells; monocytes; Infection; N A .

PF4 (CXCL4) RBCs: bacteria atherosclernsis inhi nn; T_GF—ﬁ s!gnallng, t_}lnd_s Gra!'n-negahvg
bacteria increasing opsonization; kill plasmodium
in RBCs

RANTES (CCLS) immunity; infection; chronic T-cell activation and differentiation; monocyte/

! atherogenesis inflammation macrophage adhesion and recruitment;
Reduce NK antitumor activity; confribute to

TGF- Tumor cells (TGF-BR) | Metastasis induction of invasive epithelial-mesenchymal
transition to metastasis

f3-defensin Neutrophils Staphylococcus Netosis

aureus o-toxin
&-granule molecules Hemostasis/ Constricts injured blood vessels; enhances
) Endothelial cells; T L ] platelet aggregation to minimize blood loss; T-cell

Serotonin (SHT) | o m::‘l?lﬁ's a03pBVe | iivation and differsntiation; endothlial cell
proliferation
Platelet recruitment, activation, and aggregation

. ) during clot formation; exposure of P-selectin
ADP Platelet P2'Y12; P2Y1 Hemostasis (P2¥12, P2Y1) and PS and thrombin generation
(P2Y12)
Surface protein Leukocyte PSGLA
exXpression (newirophils, Platelet-neutrophil and platelet-monocyte HAGS;
P_selactin monocytes, DC); Infection; other interactions of leukocytes with the thrombi;
endothelial PSGL1; platelets platelet-DC interactions; increase as a result of
metastatic cells TLR7 stimulation; metastatic PSGL1 adhesion
PSGL1
) . ) Platelet-endothelial interactions for thrombus
PSGL1 Endothelial P-selectin | High shear stress formation in small venules
Inflammation/ Surface expression as a result of TLRT platelet—

CD40 Leukocyte CO154 infectionimmunity neutrophil tethering fo the endothelium; platelet—
DC leading o T-cell antigen presentation
Increase in endothelial expression of E-selectin,

CD154 Endothelial CO40 Inflammation/infection | VCAM-1, and ICAM-1, as well as secretion of
MCP-1 and IL-8

Synthesized/secreted Endothelial IL-1R Infection:
IL-1p associated with aVp3 : nﬂammalljnn Increases endothelial permeability by secreting NO

in the presence of Fgn

Platelet-Derived Mediators Linking

Thrombosis, Infection, and Immunity



Immune cells

Endothelial cells

Lo " Inflammatory signals/ Infection
5 e (TLRs)
s (R
- 4R PSGL1—P-selectin ; CD154—CD40
§ . J CD40—CD154 ; P-selectin—PSGL1
©

o )
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1 expression of E-selectin,
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IL-1B

1 activation, differentiation, IgG-production * permeability
TN ) -.
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P
Endothelial Cell Neutrophil Monocyte Dendritic cell  Natural killer T-cells  B-cells  Platelet  Eosinophil




0
0 0
_ PAF Platelets promote the activation of
thrombin Gram (-) monocytes & dendritic cells through
“ bacterla CD40-CD154 interactions
A “
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e

DC activation increases antigen
presentation to T cells

e
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Platelets mediate WBC rolling, . '
adhesion, arrest in the flowing h
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Platelets promote neutophil
formation of NETs which O
trap free bacteria ROS
Activated neutrophil
generate ROS that damage
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Platelets produce cytokines
& chemokines & promote
neutrophil activation

TL4 expressing platelets
present LPS to neutrophils
and promote their activation

Platelet expressed
selectins promote
neutrophil tethering

Damaged endothelium
Fibrin Thrombosis Research 133 (2014) 131-138

Endothelial cell
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3. Clinical significance...



A quick reminder on platelets and platelet receptors

Activated Platelet

prasugrel
clopidogrel

ticagrelor ~_
cangrelor

Abciximab
Eptifibatide
Tirofiban \

—TxA2
[ receptor

2

Fibrinogen

ADP and TxA2 stimulates amplification
of platelet activation response



P2Y12 mediated platelet reactivity significantly and reversibly

increases during sepsis

b treatment
a : :
P naive patients
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Akinosoglou et al Eur J Clin Microbiol Infect Dis. 2017 Dec;36(12):2503-2512



High on clopidogrel platelet reactivity increased risk of CV death and Mi

A HPR NPR ‘ 0Odds Ratio Relative Risk of CV DEZ
Author  Method _Events Total Events Total Weight IV, Random, 95% Cl IV, Random, 9

Hochholzer  LTA 3 395 0 407 13% 7.27[037,14198 I on.clopldog rel
Buonamici  LTA g 105 10 699 134%  6.46(2.56,16.30] ——
Geisler LTA 4 22 10 341 73% 7.36(210,25.77) o patlents
Geisler LTA 14 329 10 690 17.0%  3.02(1.33,6.87) —
Migliorini LTA 7 40 8 175 98%  4.43[1.50,13.07) —— p=0.0002
Breet LTA 11 445 6 604 115%  253(0.93,6.88 —— -
Price VeriyNow 3 108 0 209 13% 13.90(0.71,271.83) o) 400 - n=22 n=17
Marcucci  VeryNow 13 219 11 484 172%  260(1.15,5.89) s
Breet VerifyfNow 9 406 9 646 132%  1.60(0.63,4.07) Q.
Sibbing MEA 4 323 5 1285 66%  3.21(0.86,12.00] S
Bonello VASP 3 115 0 29 13% 1.84[0.09,37.07) g
Total (95% CI) 2507 5549 100.0%  3.35[2.39, 4.70] .c 300-
Total events 80 69 ' t i
Heterogeneity: Tau*= 0.00, Chi*=8.14,df=10 (P = .62), F= 0% 0.01 ! " 100 :
Test for overall effect Z= 6.99 (P < .00001) High plateldlireactivity Normal platelet reactivity e

B HPR NPR . 0Odds Ratio Refhtive Risk of NON-FATAL MI e 200+

Author  Method Events Total Events Total Weight IV, Random,95% Cl IV, Random, 95% Cl s

Geisler LTA 1 22 4 341 16%  4.01(0.43,37.45) —] Py
Hochholzer  LTA 6 395 2 407 31%  3.12(0.63,1551) - o
Bliden LTA 4 22 1 78 16% 17.11[1.80,162.53)
Aradi LTA 3 56 0 52 09% 687[0.35 13554 o~ 100+
Geisler LTA 14 329 14 690 143%  215(1.01,4.57) ~
Migliorini LTA 2 40 0 175 09% 22.79(1.07, 484.84) b o
BreetLTA  LTA 37 392 24 659 289%  2.76(1.63, 468 o~
Price VerifyNow 2 108 2 209 21% 1.95(0.27,14.07) o,
Marcucci VeriyNow 16 219 11 464 131%  3.25(1.48,713) 04 . -
BreetVerity  VerifyNow 40 406 23 646 288%  296(1.74,5.03)
Sibbing MEA 5 323 5 1285 52%  4.03[1.16,14.00] .\g 6
Total (95% CI) 2312 5006 100.0%  3.00[2.26, 3.99) 0& 6‘@
Total events 130 86 e % (&
Heterogeneity: Tau?= 0.00; Chi*= 5,64, df= 10 (P = .84); F= 0% Nk Q&
Test for overall effect: Z=7.59 (P < .00001) better

Sepsis favors high-on-clopidogrel platelet reactivity Platlets 2018 Jompe(iae s



Sepsis stage uniquely accounts for 15.5% of the variance of platelet reactivity

Vanable B (95% CI) Standard  Beta p- % of vanance uniquely explained
error value by each predictor
Constant 191.692 (129.515 31.403 <0.000
to 253.868)
Male gender —22.963 (—42.999 10.119 —0.174  0.025 2.8%
to —2927)
WBC count —1.929 (3353 to 0.719 —0.237  0.008 4.0%
(K/ul) —0.506)
Hb (g/dL) —4.385 (6.932 to 1.286 —0261 0.001 6.4%
—1.838)
SAPS I —0.694 (-1373 to 0.343 —0.180  0.046 2.3%
—0.014)
TNF-x (pg/ml) —0.020 (-0.038 to 0.009 —0.167  0.030 2.7%
— ()2

41277(25.892 to

PLT (per 7.195(1.315 to
50,000 13.074)
Kiul)

0.198

0.017

3.24%

Hb hemoglobm, TNWF tumor necrosis factor, SAPS simplified acute physiology score, WBC white blood cells,

PLT platelets, CT confidence interval

Akinosoglou et al Eur J Clin Microbiol Infect Dis. 2017 Dec;36(12):2503-2512



Platelet reactivity as diagnostic marker for sepsis

" ROC Curve
- = SOFA_PRU
Variable AUC (95% Cls) Cut-off Sensitivity (%) Specificity (%) — SOFA
~ = qSOFA_PRU
PRU 0.683 (0.595-0.762) >253 40.8 91.2 0.8 — qSOFA
IL-6 0.784 (0.703-0.852) >24.9 77.5 70.2 — PRU
WBC 0.794 (0.713-0.860) >9 80.3 70.2
CRP 0.861 (0.789-0.916) >4 81.7 77.2 2 06+
APACHE 1l 0.879 (0.810-0.930) >6 74.6 87.7 :g
SAPS II 0.840 (0.765-0.899) >13 85.9 66.7 a
OEA () 824 (( () RRE 63 4 Q6 () 30_4
gSOFA 0739 (06540 8 >( y 0Q
qSOFA-PRU** 0.842 (0.767-0.901) oz
* One point added to SOFA score if PRU > 253
® One point added to qSOFA score if PRU > 253
0.0 T T T T
0.0 0.2 04 06 08 1.0

1- Specificity

Akinosoglou et al Eur J Clin Microbiol Infect Dis. 2017 Dec;36(12):2503-2512



Platelet-bound fibrinogen levels help identify critically ill patients at

risk of developing sepsis
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B
Subgroups

All patients
PLR Level 1
PLR Level 3

Vasopressor use
PLR Level 1
PLR Level 3

AKI
PLR Level 1
PLR Level 3

SOFA > 10

PLR Level 1
PLR Level 3

Non-Vasopressor use
PLR Level 1
PLR Level 3

Non-AKI
PLR Level 1
PLR Level 3

SORA =10

PLR Level 1
PLR Level 3

o

Adjusted Odds ratio (95% ClI)

1.15(0.96,1.38)
1.29(1.09,1.53)

1.21(0.94,1.55)
1.20(0.95,1.53)

1.28(1.00,1.63)
1.07(0.85,1.36)

1.06(0.83,1.35)
1.14(0.90,1.44)

1.06(0.81,1.39)
1.39(1.08,1.77)

0.94(0.70,1.26)
1.54(1.20,1.99)

1.20(0.90,1.60)
1.51(1.17,1.94)

Platelet to lymphocyte ratio as a prognostic predictor of mortality for sepsis

The association between high PLR and
mortality was significant in the subgroups
without vasopressor use (OR 1.39; 95%ClI
1.08 to 1.77) and AKI (OR 1.54; 95%Cl 1.20
to 1.99) and with a SOFA score <10 (OR 1.51;
95%Cl 1.17 to 1.94)

BMJ Open 2019,;9:e022896.



4. ANTI-platelets...




A quick reminder on platelets and platelet receptors

Activated Platelet

prasugrel
clopidogrel

ticagrelor ~_
cangrelor

Abciximab
Eptifibatide
Tirofiban \

—TxA2
[ receptor

"

Fibrinogen

ADP and TxA2 stimulates amplification
of platelet activation response



Antiplatelets is sepsis

prasugrel
clopidogrel
ticagrelor
cangrelor

IL13, IL10r, C4b,
Ltb4r, Erkigenes

Abciximab
Eptifibatide
Tirofiban \

0liib/P3

Endothelial cell

(1,2) Amplification of platelet activation
response hampered by ASA and P2Y12
inhibitors, through blockade of TxA2
production and ADP binding to P2Y12
receptors respectively

(3,4) Platelet aggregation attenuated
following blockade of ADP mediated
GPIIb/Illa receptor maturation by P2Y12
inhibitors and prevention of aggregate
formation by GPIIb/Illa antagonist
administration

(5,6) ASA and clopidogrel down regulate
expression of pro inflammatory mediators

Akinosoglou et al Thrombosis Research 133 (2014) 131-138



Antiplatelets is sepsis

prasugrel
clopidogrel
ticagrelor
cangrelor

(7) ASA and P2Y12 inhibitors alter
platelet-leukocyte interactions
through decreased expression of cell

IL13, IL10r, C4b, ligands
Ltb4r, Erkigenes

Abciximab
Tlich (8) P2Y12 inhibitors attenuate
endothelial damage caused by

neutrophil ROS production.

(9) ASA promotes anti-adhesive NO
production preventing leukocyte
tethering, adhesion and emigration.

(10) GPIIb/Illa antagonists to
decrease platelet mediated
cytotoxicity caused by granzyme-B

Endothelialcel  SECFETION
Akinosoglou et al Thrombosis Research 133 (2014) 131-138



The effect of antiplatelet therapy on the mortality rate of patients with sepsis

Study %
ID Number of patients OR (95% Cl) Weight
Valerio-Rojas et al (2012) 651 — 0.73 (0.46-1.16) 7.67
Otto et al (a) (2013) 886 == 0.52 (0.35-0.77) 12.40
Otto et al (b) (2013) 886 - 5 0.24 (0.08-2.19) 1.32
Otto et al (c) (2013) 886 E—-o— 1.13 (0.56-2.19) 211
Lésche et al (2012) 834 —-— 0.55 (0.38-0.81) 12.20
Eisen et al (2012) 970 -~ 0.61(0.51-0.71) 16.97
Wiewel et al (2016) 972 s T 1.22 (0.88-1.70) 6.27
Campbell et al (2015) 218 : 1.05 (0.30-3.68) 0.53
Harbi et al (2016) 194 —:H-— 0.89 (0.41-1.93) 2.38
Tsai et al (2015) 683421 . 0.82(0.81-0.83) 18.98
Maik et al (2013) 979 —— 0.57 (0.39-0.83) 12.00
Hsu et al (2018) 1526 1:—0—— 0.96 (0.66-1.40) 7.17
Overall (I-squared = 74.1%, p = 0.000) O 0.71 (0.59-0.84) 100.00
NOTE: Weights are from the random effects analysis 3

1

The use of antiplatelet
drugs can effectively
reduce the mortality of
patients with sepsis
(OR=0.82, 95% CI: 0.81—-
0.83, p < 0.05)

Journal of Critical Care 50 (2019) 162-168



The effect of aspirin on the mortality rate of patients with sepsis

Study %
ID Number of patients OR (95% Cl) Weight

i
Valerio-Rojas et al (2012) 651 — — 0.73 (0.46-1.16) 7.67
Otto et al (a) (2013) 886 —— 0.52 (0.35-0.77) 12.40
Otto et al (b) (2013) 886 - 0.24 (0.08-2.19) 1.32
Otto et al (c) (2013) 886 E—-t— 1.13 (0.56-2.19) 21
Lésche et al (2012) 834 —-— 0.55 (0.38-0.81) 12.20
Eisen et al (2012) 970 + 0.61(0.51-0.71) 16.97
Wiewel et al (2016) 972 = 1.22(0.88-1.70)  6.27
Campbell et al (2015) 218 1.05(0.30-3.68)  0.53
Harbi et al (2016) 194 _...._ 0.89(0.41-1.93) 238
Tsai et al (2015) 683421 . 0.82(0.81-0.83) 18.98
Maik et al (2013) 979 —— 0.57 (0.39-0.83) 12.00
Hsu et al (2018) 1526 1:—0— 0.96 (0.66-1.40) 117
Overall (-squared = 74.1%, p = 0.000) @ 0.71(0.59-0.84)  100.00
NOTE: Weights are from the random effects analysis E

L

Aspirin effectively
reduced mortality in
patients with sepsis
(OR =0.60, 95% CI:
0.53-0.68, p<0.05)

Journal of Critical Care 50 (2019) 162-168



The effect of aspirin on the mortality rate of patients with sever sepsis &

septic shock

Study

Valerio-Rojas et al (2012)
Otto et al (a) (2013)

Otto et al (b) (2013)

Otto et al (c) (2013)
Losche et al (2012)

Harbi et al (2016)

Tsai et al (2015)

Overall (I-squared = 78.2%, p = 0.000)

NOTE: Weights are from the random effects analysis

Number of patients

651

886

886

886

834

.

OR (95% ClI)

0.73 (0.46-1.16)

0.52 (0.35-0.77)

0.24 (0.08-2.19)

1.13 (0.56-2.19)

0.55 (0.38-0.81)

L]

> 1.23 (0.58-2.60)
0.92 (0.89-0.95)

0.72 (0.49-0.95)

Weight

16.33

21.60

4.00

6.08

21.41

431

26.27

100.00

Aspirin effectively
reduced mortality in
patients with severe
sepsis and septic
shock (OR =0.72, 95%
Cl: 0.49-0.95, p<0.05)

Journal of Critical Care 50 (2019) 162-168



Effect of timing of antiplatelet therapy on the mortality rate of

patients with sepsis

Study

ID Number of patients

Administration after sepsis

Valerio-Rojas et al (2012) 651
Otto et al (a) (2013) 886
Otto et al (b) (2013) 386
Otto et al (c) (2013) 886
Lasche et al (2012) 834
Eisen et al (2012) 970
Maik et al (2013) 979

Subtotal (I-squared = 0.0%, p = 0.756)

Administration before sepsis

Wiewel et al (2016) 972
Campbell et al (2015) 218
Tsai et al (2015) 683421
Hsu et al (2018) 1526

Subtotal (I-squared = 44.6%, p = 0.144)

Heterogeneity between groups: p = 0.000
Overall (I-squared = 68.8%, p = 0.000)

OR (95% Cl)

0.73 (0.46-1.16)
0.52 (0.35-0.77)
0.24 (0.08-2.19)
1.13 (0.56-2.19)
0.55 (0.38-0.81)
0.61 (0.51-0.71)
0.57 (0.39-0.83)
0.59 (0.52-0.67)

1.22 (0.88-1.70)

P -2 R AW E S,

1.05 (0.30-3.68)
0.78 (0.76-0.79)
0.96 (0.66-1.40)
0.78 (0.77-0.80)

0.77 (0.76-0.79)

%
Weight

0.18
0.49
0.02
0.03
0.47
2.18
045
3.81

0.13
0.01
95.90
0.16
96.19

100.00

-3.68
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Antiplatelet drugs can
reduce mortality when
administered either
before (OR =0.78, 95% ClI:
0.77-0.80) or after sepsis
(OR =0.59, 95% Cl: 0.52—-
0.67)

Journal of Critical Care 50 (2019) 162-168



5. To cut the long story short...




» PLTS are targeted to sites of infection =» directly interact with microbes

% Sk VN 00 ¢ (cluster, encapsulate, & facilitate pathogen clearance )
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A. SENSING IMMUNE SIGNALS

e Direct contact of PLTs with bacteria, viruses, & parasites may induce

phagocytosis of pathogen by PLTs (incl. Staph, HIV, influenza, dengue, HCV,

B. DIRECT
PHAGOCYTOSIS
iloiniliekccintod P. vivax, Toxoplasma)
e PLTs produce several bactericidal and fungicidal proteins and peptides,
C. RELEASE OF a0
i 9“.’@ RE e TN it defensins, thrombocidins (thrombin-induced platelet microbicidal

-1, CO40L, PF4 fTG,ILS, : . . g . . . . . . . .
RANTES, MIP-1a, MCR.3, TF, TXA, PAF. proteins), and kinocidins (chemokines with microbicidal activity) allowing

NFxB, PPARy, miRNA, circRNA

\ direct pathogen killing.

—

7N ':' e PLTs contribute to elimination of pathogens also indirectly by interaction

with other immune cells promoting their inflammatory response to

E. PROPAGATION AND MODULATION
OF THE INFLAMMATORY RESPONSE pathogens.
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E. PROPAGATION AND MODULATION
OF THE INFLAMMATORY RESPONSE

e PLTs-NEU interaction in bacterial and viral infections results
in NET formation and entrapment of the microorganisms.
Integrins involved are LFA-1 in bacterial and Mac-1 in viral
infection.

e PLTs were identified to be an important surveillance
mechanism to resident liver macrophages (Kupffer cells)
during blood-borne infection.

e PLT were found to be indispensable in host defense;
however in some infections, like HIV or Streptococcus
pyogenes, platelets were reported to augment

dissemination of infection.
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E. PROPAGATION AND MODULATION
OF THE INFLAMMATORY RESPONSE

Platelets in Adaptive Immunity

e Platelets have been shown to be involved in T cell responses,
to induce B cell isotype switch and dendritic cell maturation.

e Some of the mediators secreted by platelets, such as

IL-1B, CD40L, PF4, RANTES, and TXA2, create a direct link
between innate and adaptive immunity.

e Platelets are involved in bidirectional signaling and direct cell
interactions with adaptive immune cells.

e Platelets were shown to process and present antigen in MHC
class | and directly activate naive T cells in a platelet MHC class I-

dependent manner



Impact of platelets in sepsis

Mind The GAP: Results vary depending

- hemostatic imbalances
- thrombocytopenia

. . . - inflammation *
on species, settings and regimen =pathogen dizseminafion
- organ injury
- tissue regeneration
. . - ival
Favorable results in animal models but humans ? R
o0 FcaRl \
ASA vs other anti-platelets ? What pathway ? What dose ? %50 FoeRI human . 4possible
oo o FeyRIA FoyRIA & S
Clopidogrel increasing CAP incidence W 15
: . : : e, TLRY
Ticagrelor reducing infection related death in PLATO study 45 TLR9
[ oec CLEC-2
i S DC-SIGN
following CABG i i
. NOD1
Setting — NOD2
CD31
Patients with sepsis =» ASA I duration of mechanical ventilation T oom =
. ) X GPIb o=
and incidence of severe sepsis 2, cribila ol
& = GPVI
Patients with severe sepsis / shock=2» ASA {, duration of __>
= P2Y12 C
mechanical ventilation and incidence of ARDS g /
Crit Care 2013;17:402 S z
Journal of Critical Care 50 (2019) 162168 D / PAR-1 PAR-3 (‘22

Front Immunol. 2019 {ul17;10:1687 SA— \X e functional
J Thromb Thrombolysis. 2013 Feb;35(2):147-54. < PAR-1



A. Early Death

B. Survival

Immune Homeosta

Nosocomial Infection
Viral Reactivation

C. Late Death

> Hypo-inflammatory Hyper-inflammatory

Time (days)

A. Early Death

Persistence Inflammation

Progressive Inmunosuppression

C. Indolent Death =——>

‘.
Immune Homeostasis*

B. Rapid Recovery

Uncomplicated

Clinical Course Complicated Clinical Course

Time (days)

@ Anti-inflammatory Pro-inflammatory

Intervene : When and How ?

Variation according to timing of study,
location of PLTS in circulation and
pathogenesis

When anti-platelets administered as preventive
therapy and stopped their impact on mortality remains
unclear

Anti-platelets did not reduce level of plasms pro-
inflammatory cytokines

Patients with high risk of bleeding excluded a priori in

clinical studies Medicine (Baltimore). 2015 Dec; 94(50): e2044
Intensive Care Med 2015;41:806-813.
Intensive Care Med. 2016; 42: 352—-360.
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