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Platelet Transfusion

* Toprevent ortreat bleeding

* Mainly patients with oncological diseases receiving
chemotherapy or stem cell transplant

 Significantly reduce mortality and hemorrhagic
complications
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What is platelet refractoriness?

Corrected Count Increment (CCl) x 10°/L

Clinically suspected when patients do not respond as expected to platelet transfusion

The effectiveness of a platelet transfusion is evaluated using the post-transfusion plateletincrement (PPI), which is
also known as the countincrement (Cl) or the corrected count increment (CCl)

PPI = Post-transfusion platelet count minus pre-transfusion platelet count
CCI=PPI(/ul) x body surface area (m?) / Number of platelets transfused (101)

When after two consecutive platelet transfusions the expected increase in platelet count is not attained, the
patient’s condition is considered refractory to platelets. (CCl <5000 per m2 per ul)
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Alloimmunization mediated platelet Clearance

«  Canbeinduced by previous blood transfusions or pregnancy

«  Alloimmunization against Human Platelet Antigens (HPA)

* 33 HPA’s expressed on different Glycoproteins (GPs)

«  Alloimmunization against Human Leukocyte Antigens (HLA) Class | ' ‘

«  Major Histocompatibility Complex (MHC), recognition between self and non-self

peptide binding groove polymorphic regions

«  Extremely Polymorphic; 14.800 different HLA Class | Alleles it ey geile subiype

HLA-A*02:01

*  Mismatched platelets in subsequent transfusion will be opsonized and cleared
from circulation via antibody-mediated platelet clearance
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Figure from the Thesis of Maaike Rijkers
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Alloimmunization mediated platelet Clearance

Antibody Dependent Cellular Cytotoxicity (ADCC)
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Involvement of the complement system in platelet clearance

Proposed mechanism of anti-HLA antibody induced
complement deposition. Upon binding of anti-HLA
antibodies to HLA molecules on platelets, C1q can
bind to HLA-bound IgGs. This leads to initiation of the
classical complement pathway which results in C4b
and C3b deposition on the platelet surface. Eventually
this leads to the formation of a MAC which promotes
the influx of Ca2+. (Rijkers et al., 2018)

Diebolder, Christoph A, et al.
Science 343.6176(2014):
1260-1263.
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Synergistic properties on complement deposition by two
anti-HLA mAbs
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Synergistic properties on complement deposition by two
anti-HLA mAbs
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Complement Activation induced by anti-HLA Abs in Sera

from patients with platelet refractoriness
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Conclusions

« Anti-HLA Antibodies are capable of inducing complement activation on platelets

* Via the Classical Complement Pathway

« Synergistic effects when mAbs are used together suggesting oligomeric IgG Complexes

« Complement activity can be inhibited by blocking Fc-Fc interactions or C1/C5 inhibitors
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Fc-glycosylation of antibodies changes effector functions

heavy chain

' S Core structure
light chain

N-Acetylglucosamine (GIcNAc)
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«  Corestructure of N-acetylglucosamine (GlcNAc) and mannose residues
« Additional extensions incl. Galactose, sialic acid, core fucosylation and bi-sected GlIcNAc

*  Glycosylation affects affinity to FcyRand Clq
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%”\ Sanquin Kapur, Rick, et al. Blood 123.4 (2014): 471-480.

Increased Fc-galactosylation of anti-HLA antibodies
observed in patients with platelet refractoriness
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Increased levels of Fc-galactosylation and -sialylation
results in more complement deposition
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Conclusions

« Anti-HLA Antibodies are capable of inducing complement activation on platelets

* Via the Classical Complement Pathway

« Synergistic effects when mAbs are used together suggesting oligomeric IgG Complexes

« Complement activity can be inhibited by blocking Fc-Fc interactions or C1/C5 inhibitors

» Increased Fc-Galactosylation of anti-HLA Abs was observed in patients with platelet refractoriness

« Both Fc-Galactosylation and Fc-sialylation results in more complement activity
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