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Renal replacement therapy - RRT

* Hemodialysis and
Peritoneal Dialysis

* Renal Transplantation s

2.6 million patients
worldwide on RRT

*VVast majority on
hemodialysis - HD




Cardiovascular morbidity and mortality

e 10 — 50 fold higher cardiovascular mortality than in the general age-
matched population

* Traditional risk factors
* Hypertension
* Diabetes
* Dyslipidemia

* Non-traditional risk factors

e Oxidative stress
* Endothelial dysfunction
 Chronic inflammation



Bioincompatibility issues

*Biomaterial-induced contact activation
* Activation of complement
*Generation of Inflammatory mediators
*Endothelial dysfunction

* Activation of the coagulation system
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Classical pathway Lectin pathway Alternative pathway

* Ag-Ab complexes * Microbial molecules * Microbial
* 1gG, IgM and pentraxins * Mannose molecules
* Polymers * Polymers * Polysaccharides
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Interventions to reduce complement
activation

* Reduction in the complement activating capacity
of the HD MEMBRANE

* Non-specific complement inhibitors —
ANTICOAGULANTS

*Specific complement directed therapies



Dyalysis MEMBRANES

e Cellulose based

* Cuprophane (copper substituted cellulose with free hydroxyl groups),
bioincompatible

* Modified cellulosic membranes (free hydroxyl groups replaced with
acetate)

* Synthetic membranes (improved biocompatibility)
* Polyacrylonitrile PAN
* Polysulfone
* Polycarbonate
* Polyamide
* Polymethylmethacrylate



Anticoagulation

*Citrate
*Heparin
*Heparinoids (low molecular weight)



Specific complement directed therapies

Anti C5 therapy: Eculizumab and
Ravulizumab

C1 inhibitor Cynryze
C5aRA antagonist Avacopan
CR1 inhibitor TP-10 (Celldex)

C3 inhibitors, Compstatin family of
cyclic peptides: CP40 and APL-2
(PEGylated therapeutic), Compstatins
bind to C3 and block convertase
mediated cleavage of C3, independent
of the initiation pathway.

Conversin (small protein to block C5
cleavage)

Zilucoplan- C5 inhibitor (macrocyclic
peptide targeting C5.

Cemdisiran — RNA therapeutic, inhibits
Iwep?tic expression of C5 at mRNA
evel.

Factor B inhibitor peptidic C3 inhibitor
Factor D inhibitor peptidic C3 inhibitor
Sutilimab for C1s protease of CP

Lapalizumab blocks AP C3
proconvertase (C3bB)



Complement inhibitors — suitable candidates
for hemodialysis

* Cp40 - third generation Compstatin analog

* POT 4 — second generation Compstatin analog
* C1-INH — C1 esterase inhibitor

* C5aRA — PMX-53
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