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The Complement System

Three characteristic pathways of initiation

Converge at “C3-level’

Amplification loop independent on path

Signaling molecules that “leave the cascade”

Terminal Complement Pathway (TCC, MAC, C5b-9)

SVAK
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The Complement System

 Signal rocket for inflammation (anaphylatoxins)
» Tag pathogens/apoptotic cells for phagocytosis (opsonins)

* Neutralise pathogens through lysis (MAC)

SVAK
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“As complement therapeutics
expand, complement
diagnostics are becoming
essential in clinical care and
drug development.”
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The advent of complement targeting drugs

» Eculizumab (Soliris)

+ 1999 First in Human trials
+ 2003 Orphan designation for PNH
+ 2007 Approval for treatment of PNH

20

+ 2009 Orphan designation for aHUS @ 15
+ 2011 Approval for treatment of aHUS g
+ 2014 Orphan designation for Myasthenia Gravis E 10
« 2017 Approval for treatment of Myasthenia Gravis g
+ 2019 Orphan designation for NMOSD £

()]

e 2023/2024 Eculizumab biosimilars authorised

2006 2011 2016 2021

» 2026 >20 approved or late-stage drugs Year of first approval

targeting complement components
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Extension of targets

Complement is a critical part of our immune system;
* Initial target C5
» Expansion to C3

* Further specificity with
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omplement in the broader context

+ Covid-19

* Cancer

* Neurology

* Transplantation
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REVIEW

The complement system in COVID-19:
friend and foe?

Anuja java,' Anthony | Apicelll,* M. iathryn Liszewskd,* Ariella Coler-Rellly,’ john P Atkinson,*
Alfrad H.J. Kim,* and Hrishikesh S. Kulkarni+

"Division af Nephralagy, ‘Department of Radiation Oncology. “Division of Rheurnatalogy. and *Dlidsion of Pulmonary and
Critical Care Madicine, Department of Medicine, Washingten University School of Medicine, Saint Leuls. Missourl, USA.
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Introduction

The emergence of the coronavirus disease 2019 (COVID-19) pandemic, caused by severe acute respiratory
syndrome coronavirus-2 (SARS-CoV-2), has resulted in a rapid response from the global scientific commu-
nity to better understand i1s pathophysiology (1-3).

Despite knowledge gained fom SARS-CoV and Middle East respiratory syndrome coronayi
rus (MERS-CoV) outbreaks, many aspects of this pandemic are unique to SARS-CoV-2. For example,
COVID-19 has a wide spectrum af presenation, ranging from asymptomatic carriers 10 severe infections
resulting in death (4, 5), with $%-25% of paticnts sequiring ICU-level suppart (6, 7). Critically ill paticnts
sufter from acute respiratory failure, circulatory shock, acute renal failure, and thrembotic complications,
including cerebrovascular accident (CVA), myocardial infarction, and pulmonary cmbolism as well as &
state (8). Although multiongan involvement has been the hallmark of severe SARS.

g as acsnsulant o Cemi
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CoV-2 infection, certain features specific to COVID-19 are being increasingly recognized (8). One such
example is the rapid clinical deterioration in cardiorespiratory status, reminiscent of cytokine release syn-
drome (9-11). Additionally, a subset of those developing COVID-19 have cidence of ongoing clinical
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and laboratory evidence of ongoing thromiboses, confirmed in multiple autopsy seports, with features that
overlap with thrombotic miczoanginpathics (TMAs) {12-14). These reports. in combination with results
from both targeted and unbiased proteomic studies, have increased the likelihood that complement acti-
vation is a key contributor to the COVID-19 pathogenesis (12-17). Tn this Review, we summarize interac-
tians between coronaviruses and the complement system, with a specific focus on SARS-CoV-2. We also
describe clinical trials that are underway for the treatment of severe COVID-19.

Interplay between SARS-CoV-2 and the complement system

Autivieal strategies. The complement system traces its origins to more than  billion years ago when primitive
proteins evalved ta protect cells from pathogens and o engage in intracellular metabolic processes (18, 19)
(Figure 1A). The contemporary complement system lies at the interface between innate and adaptive immu-
nity (20). It effciently recogaizes and eliminates viral pathogens via several mechanisms: opsonizing visuses
and fected cells (including lysing them), inducing an antiviral immunoinflammatory state, boosting

s
Isight1apin.

virus-specific immune responses, and directly neurralizing cell-free viruses (21) (reviewed in ref 22).

Insightclorg  httos:! /dol.org /101172 clinsight 14071 1
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Complement testing trends
in different market segments

SVAr
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Spotting the Trends in Complement Testing

How does it all fit together?
==
E. ﬁ@ & { %
e O

ham iD S

@90




Strictly Confidential — For internal use only SVAY

Spotting the Trends in Complement Testing

How does it all fit together?
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Shifts in clinical complement testing
There is an increasing awareness for complement

* Therapeutic intervention
* Expansion into new labs
* Expansion into new fields of medicine

* Hematology

* Autoimmune

* Nephrology

* Inflammatory disorders
* Oncology

* Neurology

* Transplantation
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Shifts in clinical complement testing
There’s been a shift in complement analysis

» Historically, functional CP & AP, along with biomarkers C3 & C4

« Increasingly WIESLAB® functional ELISAs, activation biomarkers
(C5b-9, Bb, C4d, C5a etc.) and genetic analysis

* Emerging needs

* Monitoring of patients on complement targeting therapeutics
« Stricter regulatory environment
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Positioning

Where to play:
Expanding efforts to cover “emerging” areas;
Remember that clinicians order the test.

Lean into your strengths:

Svar have clearly expressed our intent to ensure complete IVD-R
compliance for current IVD products.

Feed-back-loop:

Feed back insights to help Svar adapt to your needs.

17
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Pipeline

Ongoing:
Significant effort to ensure IVD-R certification of current IVD
portfolio.

Evaluating:
Expansion of selected parts of RUO portfolio into IVD.

Future:

Expanding RUO portfolio with products that may meet emerging
clinical needs.

18
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Complement testing in Pharma
There is an increasing complexity in testing

« Expansion of therapeutic targets

* No size fits all
* Read-out based on “close-to-target” analyte

» Cost savings in RD&

* Outsourcing trends

» Geographical and regulatory shifts

* Clinical trials by region
* Functional testing, MoA, & Potency

SVAK
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Shifts in clinical complement testing

There’s been a shift in complement analysis

* Monitoring pharmacodynamics

* High troughput & standardised
Challenges to be met:

* Model systems closer to in vivo conditions
* Relevant read-out
* Regulatory trends uncertainty

« Biosimilars targeting complement
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Positioning

Where to play:

Expand on existing networks in pharma, monitoring biosimilars
actors & maintain contacts in different departments;

Remember that different stages have different decision makers.

Lean into your strengths:

* Functional assessment with gold standard assays.

* High quality products with IVD equivalents®.

» Versatile solutions in the Svar portfolio.

Svar offers a support structure in complex sales processes.

Feed-back-loop:

Feed back insights to help Svar adapt to your needs.

*WIESLAB® IVD portfolio

SVAK
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Pipeline

Ongoing:

Expansion of RUO-portfolio with biomarker assessment focus,
including high quality core components and activation products.

Evaluating:

Development of support functions for specific customer
applications.

Future:

Novel assay formats to meet emerging needs in complement
targeting drug assessment.

23



Non-complement
argeting Pharma &
MedTech segments

What'’s this?

Answers in Life Science.




Non-complement
targeting Pharma

All drugs not targeting complement that
could cause unintentional activation:

Antibody based therapeutics

Therapeutic enzymes

Liposomal drugs / LNPs / Nanomedicines
Gene therapy vectors

Pegylated drugs




MedTech

Devices and materials that could
activate complement when in use:

Hemodialysis memebranes and tubing

» Cardiopulmonary bypass circuits

» Vascular stents / grafts / artificial valves

 Biosensors

* Novel coating materials
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Complement testing for safety assessment
Assessing complement activation risk

« Complement activation is a predictable off-target risk

* Many drugs interact with complement
* Unintentional activation is a significant safety concern
* Regulators expect mechanistic understanding

« Testing is relevant in:

* Preclinical safety studies
« Early clinical development
* Re-evaluation after change / expansion
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Positioning

Where to play:

All pharma with specific focus on pharma projects with biologics
candidates. Principle investigators and clinical managers in
preclinical and early clinical development

Lean into your strengths:

Functional and biomarker assessment with high quality products
and versatile solutions in the Svar portfolio.

Svar offers a comprehensive offering to support the segment's
needs.

Feed-back-loop:

Feed back insights to help Svar adapt to your needs.

SVAK
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Pipeline

Ongoing:

Product and service offerings for AAV gene therapy, NAb, TAb, and
AAV-induced complement activation assessment;
New product launch!

Specifically targeted development for activation biomarkers.

Evaluating:

Support functions and bundling recommendations in line with
regulatory recommendations for this segment.

Future:

Novel assay formats to address general activation assessment
needs.

29



Take home message

« Complement assessment is growing to catch
up to the past decades of development.

» There are feed-back loops between market
segments.

* Poor communication between customer’s
departments lead to lost opportunities.
Diversify contacts!

« Svar is meeting emerging needs with:
« High quality assays with a legacy
» Targeted priority to expand RUO portfolio
+ RDA&l to develop assays for the future
* Knowledge support to meet needs

Answers in Life Science
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Answers in Life Science

Thank you for listening!

Feel free to reach out with your questions

Global Product Manager
Complement & Immunoassay solutions

samuel.butler@svarlifescience.com
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