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The inflammatory response

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

Platelets
• Vascular tissue damage and repair
• Haemostasis
• Implication in immune response 
• Thrombocytopenia



1. Quantity : Thrombocytopenia…



Possible causes of thrombocytopenia in sepsis

Front Immunol. 2019 Jul 17;10:1687.



Blood. 2016;127(24):3062-3072

Severe thrombocytopenia increased cytokine levels and enhanced 

endothelial cell activation



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

Admission thrombocytopenia is associated with enhanced mortality 

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

Severe thrombocytopenia is associated with reduced signaling in 

leukocyte adhesion and diapedesis and increased complement signaling



2. Quality : Cells, Mediators and Interactions…



Platelet-Derived Mediators Linking 

Thrombosis, Infection, and Immunity





Thrombosis Research 133 (2014) 131–138
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3. Clinical significance…



A quick reminder on platelets and platelet receptors



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

P2Y12 mediated platelet reactivity significantly and reversibly 

increases during sepsis 



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

Am Heart J. 2010 Sep;160(3):543-51
Platelets. 2018 Jan;29(1):76-78.Sepsis favors high-on-clopidogrel platelet reactivity



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

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



Platelet reactivity as diagnostic marker for sepsis

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



Intensive Care Medicine Experimental (2017) 5:32

Platelet-bound fibrinogen levels help identify critically ill patients at 

risk of developing sepsis



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%CI 

1.08 to 1.77) and AKI (OR 1.54; 95%CI 1.20 

to 1.99) and with a SOFA score ≤10 (OR 1.51; 

95%CI 1.17 to 1.94)

BMJ Open 2019;9:e022896.



4. ANTI-platelets…



A quick reminder on platelets and platelet receptors



(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

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

Antiplatelets is sepsis 

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

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



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

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

Antiplatelets is sepsis 

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

(8) P2Y12 inhibitors attenuate 
endothelial damage caused by 
neutrophil ROS production. 

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



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)

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

Journal of Critical Care 50 (2019) 162–168



Aspirin effectively 

reduced mortality in 

patients with sepsis 

(OR =0.60, 95% CI: 

0.53–0.68, p<0.05)

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

Journal of Critical Care 50 (2019) 162–168



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

Aspirin effectively 

reduced mortality in 

patients with severe 

sepsis and septic 

shock (OR =0.72, 95% 

CI: 0.49–0.95, p<0.05)

Journal of Critical Care 50 (2019) 162–168



Antiplatelet drugs can 

reduce mortality when 

administered either 

before (OR = 0.78, 95% CI: 

0.77–0.80) or after sepsis 

(OR = 0.59, 95% CI: 0.52–

0.67)

Journal of Critical Care 50 (2019) 162–168

Effect of timing of antiplatelet therapy on the mortality rate of 

patients with sepsis



5. To cut the long story short…



• PLTS are targeted to sites of infection ➔ directly interact with microbes 

(cluster, encapsulate, & facilitate pathogen clearance )

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

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

P. vivax, Toxoplasma)

• PLTs produce several bactericidal and fungicidal proteins and peptides, 

defensins, thrombocidins (thrombin-induced platelet microbicidal 

proteins), and kinocidins (chemokines with microbicidal activity) allowing 

direct pathogen killing.

• PLTs contribute to elimination of pathogens also indirectly by interaction 

with other immune cells promoting their inflammatory response to 

pathogens.



• 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.

• PLTs were identified to be an important surveillance

mechanism to resident liver macrophages (Kupffer cells) 

during blood-borne infection.

• 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.



Platelets in Adaptive Immunity

• Platelets have been shown to be involved in T cell responses, 

to induce B cell isotype switch and dendritic cell maturation.

• Some of the mediators secreted by platelets, such as

IL-1β, CD40L, PF4, RANTES, and TXA2, create a direct link 

between innate and adaptive immunity.

• Platelets are involved in bidirectional signaling and direct cell 

interactions with adaptive immune cells.

• Platelets were shown to process and present antigen in MHC 

class I and directly activate naive T cells in a platelet MHC class I-

dependent manner



Mind The GAP: Results vary depending 

on species, settings and regimen

• Favorable results in animal models but humans ?

• ASA vs other anti-platelets ? What pathway ? What dose ?

- Clopidogrel increasing CAP incidence

- Ticagrelor reducing infection related death in PLATO study 

following CABG

• Setting

- Patients with sepsis ➔ ASA ↑ duration of mechanical ventilation 

and incidence of severe sepsis

- Patients with severe sepsis / shock➔ ASA ↓ duration of 

mechanical ventilation and incidence of ARDS

Crit Care 2013;17:402
Journal of Critical Care 50 (2019) 162–168
Front Immunol. 2019 Jul 17;10:1687
J Thromb Thrombolysis. 2013 Feb;35(2):147-54.



Intervene : When and How ?

• Variation according to timing of study, 

location of PLTS in circulation and 

pathogenesis

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

• 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



Thank you for your patience & attention
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