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Blood transfusion and inflammation: Platelet components associated

with acute transfusion reactions
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Blood transfusion and inflammation: Platelet components associated
with acute transfusion reactions
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CD40/CD40L, is well known for it5 roles of bridging between innate and

adaptive immunity
\\e
+ Hypothetical mechanisms by whbé?\ platelet membrane CD40/CD40L and soluble
CD40L might regulate mteractgé“ns between immune cells.

O * Activation
@Q * Cytokine secretion

x® Activation —
» Activation

<. Cytokine secretion
‘ - i X9’
é‘ef’ * Anti-tumoral activity Eplthetdl LeukocytSatp2ion \QJ&&\
& i
"o XN
Platelets can interact. \e Endothelial \\@@%
with numerous mr\@éne llooll] &
cellssuchas (< SN @°
S (&) &
* Becells, ¢ ) R
e T ceIIs % Proliferation \\0
Differentiation in progenitor &?’rollferatlon
° NeUtr@p I|S to Dendritic cells Platelet

. Magf‘ophages
. Efldothellal cells,

*% ©Natural killer (NK) @
(19 ce"s Platelets
Activation

* Dendritic cells (DC) - Activation
t—— ,-I| _t \
Dendrmc v
o
Proliferation &

BRM secretion
Cytokine secretion

CD40L-
stimulation

Isotypic commutation
Cytokine secretion
Proliferation/cell survival
Activation

Activation
Proliferation
Cytokine secretion
>
'\o
(19

Proliferation

(@) Garraud et al, Crit Care 2013, @ Cognasse et al, Front Imunol 2015



X\
Journal of Thrombosis and Haemostasis, 14: 794-796 \Q}b DOI: 10.1111/jth.13262
O

Q)

How can non- nucleafed platelets be so smart?

F. COGNASSE,*t O. GAR ?J D,v1 B. POZZETTO,7§ S. LARADI*f and H. HAMZEH-COGNASSET
*Etablissement Francais du Sang é)&%ergne -Loire; TGroupe Immunité des Muqueuses et Agents Pathogénes, EA 3064, Université de Lyon,

Saint-Etienne; {Institut Natio e la Transfusion Sanguine, Paris; and §lLaboratoire des Agents Infectieux et d'Hygiéne, University Hospital

of Saint-Etienne, Saint-Etieécﬂ%, France
&

> PIateIet,a ‘great immunomodulatory cell o
&

Brlef Overview of Platelet Functions
b@
@Q

> ;I'cPf}e Non-Hemostatic Aspects of Transfused Platelets «*

\%@‘b . Blood platelets are important reservoirs of solucb°’le mediators
P . Machine learning and inflammatory aspectgfof transfused
platelets «o
. Interaction between transfused pIateI%t‘é and endothelial cells
b
» CONCLUSION : Getting the right prqglu%t to the right patient !
‘b©\rb



BLOOD COMPONENTS @ A ,
S = 10000 &
@ £ r r 8
TRANSFUSION Volume 46, July 2006 \‘\° 2 :ggg i
5 : !
Release of potential 1mmun0m0dula<t6ry factors during T\ = o
7 © r
platelet storagﬁ -1 g ™
L S 4000 i
\o(\ il af 2% :
Fabrice Cognasse, Frangoise Boussoulade, ang)ﬁ’ Chavarin, Sophie Acquart, Patrick Fabrigli, % ?ggg
Bernard Iamy,é@rd Olivier Garraud o :
2" 0 1
&0&
'e"o
The plateletz%s an immune cell--CD40 ligand and transfusion
|mmunc;n‘iodulat|on

&0
&
Neil Blumberg, MD', Sherry L. Spinelli, PhD', Charles W. Francis, MD2, Mark B. Taubman,

MR,PhD?, and Richard P. Phipps, PhD" 34
b@

CDA40L Expression on Platelets A CDA40L from Platelet Concentrate B Platelet Conc. Supernatant (PCS) Cc Platelet Conc. Supernatant @Q
Peaks at 3 Days of Clinical Storage Supernatants (PC: -regulates Activates Human Lung Activates Human Lung <
[e) Cox-2 in Human Lung Fibroblasts Fibroblasts to Produce PGE, Fibroblasts to Produce IL-6 \.Q’
O “ : <
o g - *
) E = = .
> © 30 g s =
@'\ £ ) 5 20 ée’(o
g % =g
NP é % g ¢ ¢ ‘Q%Qv
(19 3 o S 10 *»* <
10 x4
¢ g e i P ¢
o e = S
0 0l mim .
0 1 2 3 4 5 Unttim. PCS PCS Unstim. PCS S
Time Post-Preparation (days) + Anti-CD40L &Omu-cowl.
& hY
Q\
X

= A = =
60
blOOd & Increased levels of sCD40L in
2008 112: 4779-4780 0°
doi:10.1182/blood-2008-05-157578 transfused blood are

Platelet components associated with acute transfusion reacti%@s: the
role of platelet-derived soluble CD40 ligand (19'\
Fabrice Cognasse, Jean Marc Payrat, Larry Corash, Jean Claude Osselaer and Olivier Garraud

associated with transfusion-
related Adverse Events (AEs)




Immune-reactive soluble 0X40 llgangl? soluble CD40 ligand, and
m S T
interleukin-27 are snmultaneon‘fy oversecreted in platelet [RANSFUSION
components associated mth»?icute transfusion reactions
Volume 54, %&n 2014 TRANSFUSION -—T
Hind Hamzeh-Cognasse,' Pauline [@rnien," Kim Anh Nguyen,' Charles-Antoine Arthaud,”
Marie-Ange Eyraud,” Patricia C h@mm Léna Absi,” Jean-Claude Osselaer,” Bruno Pozzetto,’ ikl
Jab:sc?( ognasse,”” and Olivier Garraud'*
KO
,,Q
\»)\0
:&o A SCD40L (pg/mL) B PDGF-AB(pgIML) TNF-o (pg/mL) o
=) P 5 14 8\\»
< 14000 i 00 . <§
, ,-0?;é 12000 i 20000 —5— ' 12 : \\6\ °
< 10000 - S < &
&0\ _ : : 15000 : 8 ) '\Q\\Q
R 6000 ﬁ._ 10000 e '06
<0 4000 = - 4 = ) (2
N N T R a2
é( 0 3 < 0 3 < 0 S d\\ = -
o C‘,vQ
® D SCD62P (pg/mL) E IL-27 (pg/mL) F SXox4oL (pgimL)
) 45000 . 90000 " 1400 + O
Qﬁe’ 40000 . 3 80000 . i ;'Q t
N 35000 : —%— 70000 i x& ” ¢
O 30000 S § 60000 o A &d&m I _7_
- 25000 : 50000 : B @
2 100000 20000 40000 H GQ:’ 600 _:_ v
S 30000 15000 30000 —— - é
;E; :EJ 10000 - 20000 ESR\S 3
2 90008 1 5000 £ « 10000 & - 200 g Y
§ & 40000 | 0 3 = o %b‘o g 0 3 %
E 2000(()) : T T T T T &«00
R 451 control 715 561 536 control . . &
@5) (@5 (@7 N _@n @) Bioactivity of IL-gff"- and sOX40L-rich pathologic
()
& PLT supernatapt
2 2000 S
£ X
52 S ] - IL-27 biggctivity was tested on isolated, purified blood B
=
L e I
2 o : : : , : . sOXI0L bioactivity was tested on isolated, purified,
X
451 control 715 561 536 control
) s Wil B g T activated blood T lymphocyte




X9’
(a) 60 000 S

<
= * &
T X
E 50000 1— ———4 Q@@
e y = &
= 40 000 : — &
2 /' * be‘
= @
= 30 000 - 6;@@
2 Qe
S 20 000 - oc’,‘\o .
¥ o= Control mmg&?ms Amntusalen—HEl—Ll‘-"ﬁ pathogen reductmn_ does not alte_r —
= 10 000 1 poststorage metabolism of soluble CD40 ligand, Ox40 ligand NiiiSanguiinis
== Stored g@red PCT . . y .
o and interkeukin-27, the cytokines that generally associate
Day 0 Day g Day 2 Da,é, Dn}, 5 Day 7 with serious adverse events
L) 1200 - K Hampeh-Cogaae 5. Limd,'” L C iebiee® . Coguane™ B 0 Gasrad '™
= ey i (g
52 1000 e oty oy . e Vox Sang. 2015 &
E 800 &W&Q’
E 600 ocj\@o
: 400 {4 &
o &
= O
3 me R omposts  Levels of such cytokine-like fg@“tors increased
Q "be <= Stored paired PCT
O —d N significantly during storage &
Day0 Dayl Day2 Day3 Day5 Day7 @ o
"‘?C) 18 000 -
= 160001 * but no significant dlff%%nce was detected
e ]
g ] between PRT- an%eontrol PCs.
E 10 000 @\fo
$ 8000 - -Q;ob
§ 6000 &
= 4000 &
é 2000 =#— Control components ;\‘bz
“ 0 - Stnred palred PCT \Q)©

Day 0 Day1l Day 2 Day3 DayS Day ? ‘19



€ blood

Platelet soluble CD4t

threshold-and-hit

<
Fabrice Engnasse."é’}‘@amﬁm Sut,"* Elisa Fromant,? Sandrine Laradi,"# Hind Hamzeh-Cognasse,® and Olivier Garraud®*

and level is associated with transfusion adverse reactions in a mixed

&
BLOOD, 14 SEFTEMBER 2017 - VOLUME 130, NUMBER 11 'Erablissomant Fra fbl:i.l Sang Arvergne-Fibdng- Alpes, Saimt-Etienne, Frarcs; *Unisersitd do Lyon, GIMAP-EAJDGA, Saint Etienre. Franco; *Labomboins
Hutsrt Curion o CMAS 5516, Saird Etenrs, Frants; and “institut Maticral 9o Transtusion Sangisnn, Fars, Franci
<
Q>
&

No adverse reaction** (n=2710)

08’ Serious adverse reaction*** (n=140)

Days
Single donorapheresis-PCs® Pooled—Q&“ Single donor apheresis-PCs® Pooled-PCs®®

[1-2[* 162 og&: 6 13

[2-3[ 402 & 395 15 12

[3-4] 491 60 279 25 20

()

[4-5] 377 {ef-’ 335 29 20

Total (n=2850) 1432 ‘6\\0" 1278 75 65
60
\)
Pooled-PCs

A

250004
. 20000+

&
150006
3 .0
@%g‘ﬁnon-
5000+

N
B oL 38
Ho adverse reacljon Serious advers-e reaction
C
No adverse reaction

E

k=

2

=

=]

=)

%

25000+

200004

150004

100004

sCD40L (pg/ml)

50004

250004

20000

15000+

10000+

sCD40L (pg/ml)

5000+

¢
T T
Ho adverse reaction Serious adverse reaction

Mo adverse reaction

This study clearly showgﬁ
that sCD40L levels ar%eﬁot
fully predictive of QA‘RS but
leaves open the gﬁssmlllty of

< The comw%ltles of the
remple&ft
R Genﬂe“hc susceptibility
&mﬁh affinity binding of
.5SCD40L by off target

A
dﬁ” receptors),

+» Or a causal disease
condition,

Or all three.
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PLATELETS AND THROMBOPOIESIS
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The machine learning base madels could be used for predicting the
probability of adverse reactions, with a goal towards better informing the

clinician prior to a transfusion decision.

A Computerized Rfediction Model of Hazardous
Inflammatory Pjételet Transfusion Outcomes
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@We investigated a large series of AEs after platelet compogeént transfusions
+° reported. <&
&O\

< We used a combination of clinical observations, ex givo and in vitro
investigations, and mathematical modeling syste?ns

* We calculated the statistical association otd Iarge variety (n =17) of
cytokines, chemokines with acute |nflarmﬁatory potential in patients
presenting with transfusion-related Adwerse Events .




Decision-tree learning: febrile norg«ﬁemolyhc transfusion reactions (FNHTRs),
atypical allergic transfusion react@ﬁs (AATRs), Acute transfusions reaction (ATRs)
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A. A%says without IL13 (among 16 assays, the
@Uccess rate of the sCD40L model was the

S highest, 78%)

<
B. Assays with IL13 (among@‘? assays, the
success rate of the IL13 m@"del was the highest,
82%). &

* Decision-tree learning : that proved Acute transfusug?ls reaction (ATRs) are
dependent on the level (amount) of a given CytOkIL}é -like platelet product.

CPQQ

*» We further modelled the risk of the patient pl:ésentlng either a FNHTRSs or an
AATRs, depending on the amount of thﬁchemokme MIP-1a.
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\eﬁatelet components associated with adverse reactions:
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_—«° Thesuccess rate of the IL-13
96,‘_.%1; % model was the highest: 83%
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How can non- nucleafed platelets be so smart?
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Platelets (and Transfused Platelets) are critical in maintenance of endothelial barrier

function

be Physiol Rev 96:
1211-1259, 2016

T 1l Lt QJ
S Endotelal piapels RBC StaiiRing Alveolar <&
N5 cell factors

o a:uﬂ'lehalgéll
N

@v
A: when platelet numbers are sufficient, semipermeable endo;h’ellal barriers that restrict

transfer of water and proteins out of systemic and alveolar capu\l’érles are maintained and

protected. &

v' Release of stabilizing factors by platelets is one me(@hanlsm for endothelial barrier
maintenance. ©©



Platelets (and Transfused Platelets) are c:itical in maintenance of endothelial barrier

function but also induce increased endothelial permeability in inflammation.

. Inflammation Physiol Rev 96:
o(\@ 1211-1259, 2016

& Fluid, RBC escape
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Tr &ﬁ%f used Activated Platelet-PMN Aggregated Platelet-monatyte
5’3 telets ? platelets aggregates platelets aggreggﬂes
‘19 @@6@

v C: activated platelets can induce or amplify increased permeablllty of alveolar

and systemic endothelial barriers in inflammation. é«’\

)
\’b

v' Several mechanisms have been proposed or demgnstrated in experimental models,
including release of platelet factors that dlsruiat endothelial barriers, signaling of
endothelial cells, and interaction with PMbNS and monocytes, leading to
disruption of endothelial bonds and leak of fluid, proteins, and RBC.



Modeling the effect of plzg;’elet concentrate supernatants

on endothelial cezbfs' focus on endocan/ESM-1
Transfu5|og§}2018 Feb;58(2):439-445.
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Endocan/ESM-1 |§ea proteoglycan secreted by endothelial cells under the @&\""
control of promffammatory cytokines. S

\\QJ
& ©
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We almed 8 measure endocan activity (EA.hy926 endothelial cells) in ,@&Q

supernq,ténts of PLT components (PCs), implicated in serious adverse gégctlons
N

(SAEL&P? or not (no.AR), sampled at different stages during storage.

\QJ

Q )

S
Q; ’
\rb Jokk 3 ‘66
© — *  sSCDB2P (pg/mi) / 10° platelets &
T . = % of CD62P on platelet % &
Fkk o X9
150+ ' 2 © 100 3 6 S
= —— -ée 'E" L] %b [ | *
z <, 80 9 o o P = .
T 1254 ’ . - o < o
" b 8 g 4 A s um
&= "I‘ \ L60 & - (oofr T T
© = N
R IR S : 0 S S S
% - *® .0 - 40 3 D 2<
P * ** - Q. §' O. - ’:
o ; o i
[=)] - 20 3‘ N
o -* - [ )N*]
- [ Q}C) '8
50 | p— T T 0 (b® = c T T T
Unstimulated TRAP Collagen @'\ w  Unstimulated TRAP collagen
Q)

PLT activation does notﬂ\nduce endocan release
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\{@\L‘é next investigated the bioactivity of the no.AR and SAR PC swpfernatants aged 0
s¥o 3 or 3 to 5 days on EA.hy926 cells by measuring IL-6 and %ﬁ@ocan secretion after
6- or 24-hour exposure to the supernatant. °

9
<9
& “

&
IL-6 and endocan secretion were significantly hig\tﬁr for cells stimulated with
SAR than those stimulated with the no.AR PC supernatants, regardless of the
time in storage. &
&
There was a significant correlation betw@fn IL-6 and endocan secretion after
of EA.hy926 cell activation.
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CONCLUSION : Getting the nght product to the right patient !

v Transfusion of platelets is generall3y§afe and largely beneficial to patients.
v" On rare occasions, SARs, occugéWlth clinical presentation of acute inflammation.

v" In all cases investigated to gkéte either based on clinical observations or tested
experimentally, Blologlcalb&ésponse modifiers (BRMs) (such as sCD40L) are found
to be in close assomatlgﬁ

/\0 °
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v Transfusion-linked inflammation is likely the result ofgfcombination of factors

2

related to the Donor, the BC, and the Recipient. R
v Unfortunately the main factor that can be targegeﬁ at present is the BC

v Transfusion medicine may become one of t@é’ first medical specialties where
personalized medicine comes into effect: How can a given patient be given the
BC most suited to his or her condition”?
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