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Samenvatting / Summary

Pathogenesis underlying COVID-19 progressing ta severe and critical disease remains poorly understood and, consequently,
there is a lack of adequate therapy.
We hypothesized that activated neutrophils and their downstream effects play a central role in microvascular injury, activated

platelets and the procoagulant state that is so characteristic in these patients. Having this in mind we started a METC-approved
biomarker study in COVID-19 patients as soon as it became apparent that the corona crisis would hit the Netherlands with

unprecedented severity, We included patients ofwhom serum and plasma samples were collected at base line (presentation at

the hospital for triage because of suspected COVID-19, proven by typical radiological findings on CT-scan, and confirmed by
r-PCR), and during follow up in case patients were hospitalized. We differentiated between mild, moderate, progressive and

severe disease.

Preliminary analysis supports our hypothesis since neutrophils are increasingly activated in the progressive and severe

patients. This is indicated by NETosis, with subsequent release of nuclear histones, activated platelets, and activation of both

the coagulation cascade and the vessel wall. Of note, the level of extracellular histones predicts disease severity and mortality
in these patients. Extracellular histones are recegnised as mediators of death in various diseases and neutralisation of these

histones increases survival from sepsis.

Negatively charged heparins neutralize extracellular histones. For this purpose, we designed the low anticoagulant heparin
M6229 that neutralizes extracellular histcnes and that can be administered at high dose without bleeding risk. M6229 is

currently being developed by Matisse Pharmaceuticals as a new investigational drug to treat patients with sepsis. This project
aims to test the benefit of M6229 therapy for COVID-19 patients in a phase |/lla pragmatic controlled open-label and

proof-of-concept study.
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max 3 pagina’s Ad font type Arial 10 pts)
(inclusief literatuurreferenties)

1. PROBLEEMSTELLING EN DOELSTELLING(EN):
SARS-CoV-2 causes disease with symptoms that can vary from mild respiratory complaints to severe lung
injury, systemic inflammation, thrombophilia and multi-organ failure. Patients with mild symptoms can fully
recover or rapidly progress towards severe and critical disease with high risk of mortality. The pathogenesis
underlying disease progression remains poorly understood and, consequently, there is a lack of adequate

therapy.
One can distinguish separate domains referring to different targets of therapy. Examples are antiviral

therapy, immunomodulation, and anticoagulation. The goal of therapy is to improve survival, shorten

hospital stay, but also to prevent the long term sequelae and morbidity of COVID-19.

We hypothesized that activated neutrophils and their downstream effects play a central role in the

microvascular injury, the activated platelets and the procoagulant state that is so characteristic in these

patients. Having this in mind we started a METC-approved biomarker study in COVID-19 patients as soon

as it became apparent that the corona crisis would hit the Netherlands with unprecedented severity. To
date we included 250 patients of whom serum and plasma samples were collected at base line

{presentation at the hospital for triage because of suspected COVID-19, proven by typical radiological
findings on CT-scan, and confirmed by rt-PCR), and during follow up in case patients were hospitalized. We
differentiated between mild, moderate, progressive and severe disease.

Preliminary analysis supports our hypothesis since neutrophils are increasingly activated in the progressive
and severe patients. This is indicated by elevated base line C5a levels, the formation of neutrophil
extracellular traps (NETosis), with subsequent release of nuclear histones, activated platelets, and

activation of both the coagulation cascade and the vessel wall (1,2). Of note, the level of extracellular

histones predicts disease severity mortality of these patients (manuscript in preparation). Extracellular

histones are recognised as mediators of death in various diseases including sepsis and neutralization of

extracellular histones increases survival from sepsis (3).
Negatively charged heparins neutralize extracellular histones. For this purpose, we designed the low

anticoagulant heparin M6229 that neutralizes extracellular histones and that can be administered at high
dose without bleeding risk and that reduces mortality in various animal models of sepsis (4). M6229 is

currently being developed by Matisse Pharmaceuticals as a new investigational drug to treat patients with

sepsis.

This project aims to test the benefit of M6229 therapy for COVID-19 patients in a phase I/lla pragmatic
controlled open-label and proof-of-concept study and to explore the relevance of this new domain, and

novel target of treatment so it could be added to the REMAP-CAP platform.

2. PLAN VAN AANPAK:

The work plan has 3 work packages.
Work Package 1 (WP 1): Regulatory preparation for a phase I/lla open-label, proof-of-concept trial

Lead: Matisse Pharmaceuticals. Contributors: Maastricht UMC+

The clinical trial will assess safety and therapeutic effect of investigational drug M6299 (a low anticoagulant

heparin) in COVID-19 patients. WP1 will prepare a full compulsory research file for review by the Central

Committee on Research Involving Human Subjects {CCMOQ), including:
= Research protocol
= General assessment and trial registration (ABR form)
+ Investigator Brochure (IB) providing a summary of available preclinical data

+ Investigational Medicinal Product Dossier (IMPD) providing data on production and quality
+ Hospital pharmacist product details & product labelling for M6229
+ Applicable statements and licenses regarding production and storage of M6229
+ Information leaflet and consent form for trial participants
+ Clinical trial agreement & contracts

We aim to include 30 proven COVID-19 patients at Medium Care Unit or shortly after admission at ICU

{within 48 hours). We fully acknowledge the vulnerability of COVID-19 patients (and their relatives) as well

as the fact that recruitment of study participants will take place at a time that is full of emotional stress.

Work Package 2 (WP2): Execution of the phase l/lla trial.

Study sponsor: Maastricht UMC+. Recruiting centers: Maastricht UMC+. Administrative support: Matisse

Pharmaceuticals. Other UMC sites are optional depending on inclusion rate.

The study aims to enrol 30 patients over a 3-6 months inclusion period. Primary inclusion
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criteria include proven SARS-CoV-2 infection, positive CT scan and moderate to severe clinical features.

Major exclusion criteria include history of heparin-induced thrombocytopenia. The study has two objectives:
1) First phase to assess safety, tolerability and in case feasible also PK of intravenously administered

M6229.

2) Second phase to demonstrate proof-of-concept of M6229 therapy on top of standard of care. To this end,
the trial will entail an open-label administration with the established highest tolerated dose.

The study will start with administration of M6229 at an infusion rate of 0.15 mg/kg/h for a period of 24

hours in 3 patients. This is equivalent to commonly used therapeutic doses of unfractionated heparin
{UFH). Provided that no safety issues arise, subsequent groups of 3 patients will be recruited to receive the

drug at escalating doses of 0.5, 1.5 and 3 mg/kg/h. The highest tolerated dose will be determined based on

the absence of relevant safety issues. The second phase will enrol 12 patients who will receive the highest
tolerated M6229 dose on top of standard of care and 12 patients who wil receive standard of care.

Safety and tolerability will be assessed continuously throughout the infusion period and until 24 hours

thereafter, and will specifically focus on platelet counts, bleeding complications, hypersensitivity reactions

and aminotransferase (ASAT, ALAT) levels. Tolerability and safety will be monitored by responsible

investigators.
PK data will be collected at selected time points in order to determine volume of distribution, C max, steady-
state plasma concentration, clearance, and elimination half-life. Finally, to assess preliminary efficacy of

M6229 treatment we will measure progression of disease, extracellular histones, coagulation parameters
and elected biomarkers including C5a

Work package 3 (WP3): Biomarker analysis. WP3 will collect serum and plasma samples from included

patients at baseline and at consecutive time points during the study. Following biomarkers will be measured

in plasma samples: extracellular histone 3, complement C5a, thrombin-antithrombin (AT) complex, Vlla-AT

complex, IXa-AT complex, Xla-AT complex, Xla-a.1anti-trypsin complex and kallikrein. The effect of serum

samples on endothelial cell viability and NETosis will be measured using human microvascular endothelial

cells (HMEC-cell line) and neutrophils from healthy volunteers, respectively.

3. HAALBAARHEID VAN HET PROJECT:

TIJDSSCHEMA

The project period is from 15 July 2020 to 30 June 2021. From the start we foresee a period of 2 months to

complete the standard research file for the Phase |/lla trial and to obtain approval from the METC. As

preparation for patient enrolment will take place simultaneously, we expect to initiate the fase l/lla trial in

September/October 2020. Inclusion of the patients is expected to take 2-3 months depending on the

intensity of the second wave of corona infections. Estimated study completion is March 2021 and data

analysis is expected to be finalized in June 2021. The study results will be analyzed and published under

full academic responsibility of the study Pls.

MOTIVATIE HAALBAARHEID

The aims of the study will be achieved within the outlined time frame because a second wave of infections

is highly likely to occur in the second half of this year. The intensity, however, cannot be predicted with

accuracy. During the first wave MUMC+ enrolled 15 COVID-19 patients in the PANAMO study in 10 days.
We expect that within 3 months all patients will be recruited. Matisse Pharmaceuticals is currently in the

process of building a common technical dossier for the phase l/lla clinical trial application and is conducting
a toxicology study in primates with an expected completion at the end of June 2020. M6229 is obtained

from UFH after separation based on affinity binding to antithrombin using a GMP grade process established

by Matisse Pharmaceuticals. Production process including fill&finish are operative. M6229 has been shown

to neutralise histone cytotoxicity in vitro and to improve survival in non-clinical animal models of sepsis in

vivo.

4. RELEVANTIE VOOR DE PRAKTIJK:

Onderbouw de relevantie aan de hand van de in de subsidieoproep benoemde relevantiecriteria

1 The project aims to deliver a therapy to treat COVID-19 patients. The concept of the therapy is based on

an overwhelming host response and, hence, will be applicable to other viral infections causing pneumonia.
2 The concept of the treatment was conceived at Maastricht University.
3 To the best of our knowledge, this project is worldwide the first in its kind to obtain proof-of-concept in

COVID-19 patients.
4 Matisse Pharmaceuticals (MP) will provide IMPD and medication. Costs for patient management, data

monitoring and biomarker analyses are requested.
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5 The results of this project will be used to broaden our understanding of the host response to coronavirus

infection and to design clinical Phase Il and Ill trials.

6 If successful, MP will file for market authorization of the M6229 drug product. MP will adhere to the code

of “Maatschappelijk relevant licentiéren”.

7 The project is a collaboration between different medical disciplines of Maastricht University Medical

Centre, Department of Biochemistry of Maastricht University and the Biotech Company Matisse

Pharmaceuticals.

8 The project aims to deliver a therapy that improves survival, reduces hospital stay, prevents the long term

sequelae and morbidity of COVID-19.

9 The project aims to deliver a therapeutic concept that lessens the burden on society during the gap

between the beginning of a pandemic by a new variant of coronavirus and the availability of an effective

vaccine. This project could add a separate domain to the REMAP-CAP platform.

5. DEELNAME VAN DE STAKEHOLDER(S) (e.g. patiénten, zorgprofessionals, etc.):

Clinicians treating COVID-19 patients
Basic Scientists

Patients

Life Science Industry
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