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ABSTRACT ARTICLE HISTORY
The cytosolic protease dipeptidyl peptidase 3 (DPP3) is released into the circulation upon Received 26 February 2026
profound cellular stress. In the bloodstream, circulating DPP3 (cDPP3) rapidly degrades Revised 6 May 2026
several important mediators of vascular tone. The cDPP3-antagonizing antibody  Accepted 7 May 2026
Procizumab (PCZ) improved outcome in animal models of shock. This study aimed to KEYWORDS
establish the safety and tolerability of PCZ across relevant animal species. In the first study, Dipeptidyl peptidase 3;
mice received vehicle (n=72), 37.5 (n=114), 75 (n=114), or 150 (n = 126) mg/kg of PCZ preclinical; procizumab
intravenously on days 1, 2, 13, and 14. In the second study, cynomolgus monkeys received

vehicle (n = 10), 40 (n = 6), 120 (n = 6), or 350 (n = 10) mg/kg of PCZ intravenously on days 1,

2, 13 and 14. Toxicokinetic analyses demonstrated instant and dose-dependent peak

concentrations. PCZ was eliminated relatively fast compared to other monoclonal anti-

bodies and administration resulted in an instant reduction of cDPP3 enzyme activity,

confirming the intended pharmacodynamic mechanism-of-action. Apart from fully rever-

sible, non-dose-dependent increases of enzymes aspartate aminotransferase, alanine ami-

notransferase, and creatinine kinase in monkeys, and decreased rarefaction of the

cytoplasm of hepatocytes in treated mice compared to the control group, toxicologic

analyses showed no test item-related effects. In both studies, no mortality, moribund

condition or any other adverse histopathological findings were attributed to PCZ therapy.

These findings demonstrate that intravenous, repeated administration of high doses of

PCZ was well tolerated in mice and cynomolgus monkeys. Results of this study were

followed by a Phase 1 safety assessment of PCZ in humans, with single-administration

clinical doses of 3, 6, and 12 mg/kg (NCT06331884).

Introduction

Shock represents the clinical manifestation of circulatory failure, where oxygen delivery and cellular
utilization are profoundly impaired.' It affects roughly one-third of intensive care unit patients and is
classified based on the primary causative pathophysiological mechanism as hypovolemic, cardiogenic,
obstructive, or distributive shock.! While this classic framework supports initial treatment strategies, it
does not fully capture the diverse molecular mechanisms underlying shock development. Hybrid forms,
such as cardiogenic-vasodilatory or vasodilatory-cardiogenic shock, acknowledge overlapping deficits in
myocardial function and vascular tone, often triggered by mixed insults.”> Therapy remains centered on
early hemodynamic support, such as fluids, vasopressors, inotropes, and mechanical organ support, yet
major advances in prognosis have been limited.” Thus, progress hinges on identifying biologically relevant
pathways to guide targeted interventions.*
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Dipeptidyl peptidase 3 (DPP3) is a ubiquitous cytosolic enzyme only present at low circulating con-
centrations in health. During shock, reduced tissue perfusion leads to profound cellular stress, in turn
resulting in the release of DPP3 into the circulation.”'® Once released into the bloodstream, circulating
DPP3 (cDPP3) is involved in the degradation of several small peptides involved in the regulation of vascular
tone, most notably angiotensin I1.>"''> The degradation of angiotensin II by cDPP3 may aggravate the
hemodynamic instability observed during shock, with additional cell death caused by tissue hypoperfusion
leading to the release of more cDPP3 and unfavorable hemodynamic consequences in a vicious cycle.’
Indeed, in healthy mice, intravenous administration of DPP3 provokes a rapid deterioration of left
ventricular function, as well as impaired kidney hemodynamics.” Following cessation of DPP3 administra-
tion, both left ventricular function and cDPP3 activity returned to pre-infusion values within approximately
2hours.” In another murine study, DPP3 infusion nullified the blood pressure-increasing effects of
angiotensin 11 infusion.'* Consequently, it is possible that inhibition of cDPP3 may have therapeutic
potential in shock types with a vasodilatory component.

Antibodies that inhibit cDPP3’s enzymatic function have been developed. One of these antibodies,
murine AK1967, which effectively and selectively inhibited DPP3‘s enzymatic activity in vitro, was subse-
quently humanized and termed Procizumab (PCZ, also referred to as AK1967 or Invobenitug (international
nonproprietary name)).” PCZ is directed against a conserved, surface-exposed loop in proximity to cDPP3’s
active enzyme site.” In healthy mice, PCZ significantly increased circulating concentrations of angiotensin
II, 11T and IV."” Furthermore, administration of PCZ improved left ventricular function, reduced cardiac
oxidative stress and improved survival in non-clinical murine models of cardiogenic and septic shock.”'®
Finally, in an experimental pig model of septic shock, continuous PCZ administration was associated with
reduced fluid and catecholamine requirement, less myocardial injury and cardiovascular inflammation,
along with preserved angiotensin II signaling.'” In the study presented here, we assessed the safety and
tolerability of PCZ in mice and cynomolgus monkeys, aimed at establishing a no observed adverse effect
level (NOAEL) for subsequent Phase I testing in humans.

Materials and Methods
Animals and ethics

Mice and cynomolgus monkeys were identified as relevant species for non-clinical safety and toxicity
testing. This is because mice and cynomolgus monkeys both express DPP3."' Moreover, PCZ’s binding site
is 100% conserved across these species and humans. Further, previous in vitro studies also demonstrated
that PCZ inhibited murine, monkey and human DPP3, additionally supporting the selection of these species
for toxicity testing (data not shown).

Animal experiments were performed according to applicable guidelines and regulations. All animals
were kept under routine laboratory conditions, with temperature and humidity control, as well as 12-hour
light/dark cycle conditions. Animals were housed in cages that conform to the Code of Practice for the
Housing and Care of Animals Bred, Supplied or Used for Scientific Purposes (Home Office, 2014). Animals
were weighed individually, and treatment was prepared individually for each animal. Both studies were
conducted under OECD Good Laboratory Practice (GLP) conditions.

The repeated-dose toxicology and toxicokinetics study in mice was performed by Labcorp Early
Development Laboratories Ltd (Huntingdon, United Kingdom) according to GLP standards. The study
was approved by the Project License holder on behalf of The UK Home Office (Project License Number
PP8548540). Healthy, naive C57BL/6] mice (aged 9-12 weeks) were obtained from Envigo (United
Kingdom). Mice were fed ad libitum with Certified rodent diet #2014C (Inotiv, Indianopolis, United
States) and water. Male animals were individually housed, and female animals were housed up to three
animals per cage.

The repeated-dose toxicology and toxicokinetics study in cynomolgus monkeys was also performed by
Labcorp Early Development Laboratories Ltd (Huntingdon, United Kingdom) according to GLP standards.
The study was approved by the Project License holder on behalf of The UK Home Office (Project License
Number PP5384279). Healthy, naive cynomolgus monkeys (aged 18-48 months) were obtained from BCM
(Bioculture, Mauritius). Monkeys were fed Certified monkey pellets #5048 (LabDiets, Land O’Lakes, Arden
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Hills, United States) at least once daily, and drinking water was provided ad libitum. In addition, animals
were given fruits and vegetables. Animals were socially housed by sex and treatment group, in groups of
two, three or five animals per cage. Both studies met the criteria of ARRIVE 2.0 (Animals in Research:
Reporting In Vivo Experiments) guidelines.'®

Study medication

Generation, screening, and development of the humanized DPP3 antibody AK1967 (PCZ) has been
described previously.” The antibody used in all experiments was provided by 4TEEN4 Pharmaceuticals
GmbH (Hennigsdorf, Germany). Study medication was provided as stock solutions, stored at 2-8°C under
temperature-controlled and restricted access conditions. For both animal studies, PCZ was produced by
AGC Biologics (Chiba, Japan) under Good Manufacturing Practice (GMP) conditions.

For all animals that were administered PCZ, the drug was diluted to the required concentration with
formulation buffer (10 mM Histidine-HCI, 250 mM Trehalose and 20 mM L-Methionine pH 6.5 buffer,
which also served as vehicle), with the exception of the highest dose in mice (150 mg/kg), which was ready-
to-use. In mice, the study drug was applied at a volume of 7.5 mL/kg, meaning PCZ concentrations varied
between 0 (vehicle), 5, 10 and 20 mg/mL depending on the dose group. In monkeys, study medication was
administered at a volume of 20 mL/kg, corresponding with PCZ concentrations of 0 (vehicle), 2, 6, and 17.5
mg/mL in the different dose groups. A dose formulation analysis confirmed the correctness of the applied
drug formulations in both studies.

Toxicity studies

The toxicity studies were designed in line with regulatory recommendations and aimed at evaluating the
toxicity profile after repeated dosing of PCZ. Three test item dose groups were included to investigate dose
response. The selected dose levels were sufficiently high to cover clinical dose levels with respective safety
margins. The dosing regimen (day 1, 2, 13 and 14) was selected to cover repeated dosing in a clinical setting
with the shortest interval between dosing. Following standard rules for evaluation of toxicology studies and
determination of a adversity,'” the likelihood of a relationship with PCZ, possible dose-dependency,
correlation of findings from different endpoints providing evidence for impairment of functional capacity
of an organ, severity of effects, potential for recovery and nonoccurrence in control animals were criteria
used for determination of the NOAEL for each study.

Toxicity studies in mice

A previous less extensive (non-GLP) study was performed to assess the acute toxicity and establish a dose-
range of PCZ in 288 C57BL/6] mice, of which the study protocol is summarized in the Supplementary
Methods (murine dose range finding [DRF] study). Briefly, acute toxicity of PCZ was tested up to 150 mg/
kg, administered on two consecutive days to mice, and all doses were found to be safe. In the present work,
the toxicity of repeated administration of PCZ was assessed in 426 healthy C57BL/6] mice under GLP. Mice
were randomly allocated to four groups: vehicle group, low (37.5 mg/kg), intermediate (75 mg/kg) and
high-dose groups (150 mg/kg). Each group contained cohorts to cover: (1) toxicity evaluation until the end
of the treatment period (n = 12/sex; main group), (2) toxicokinetic and DPP3 evaluation (n = 6/sex for the
vehicle group and n = 33/sex for PCZ groups), and (3) cytokine analysis (n = 6/sex). In addition, the vehicle
and high-dose group included animals to assess toxicity following 2-week of recovery after end of treatment
(n = 6/sex; recovery group). Mice were administered either vehicle or the respective doses of PCZ by slow
intravenous bolus administration via the tail vein over a 15-second period. Study drug was administered on
days 1 and 2, as well as on days 13 and 14.

A graphical representation of all study procedures, frequency of measurements and endpoints of the
murine study is provided in Figure 1. Animals were observed for signs of toxicity, which included
assessment of general signs of illness, appearance, behavior, temperature, body weight, food consumption,
injection site observations, ophthalmic examinations, modified Irwin tests,?! and mortality. Blood analyses
included drug toxicokinetics, cDPP3 kinetics, hematology, clinical chemistry and plasma cytokines. Blood
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Early toxicology Late toxicology
group sacrificed group sacrificed
@ Day PRE 1 2 3 13 14 15 21 28
Study drug infusion X X X X
Detailed observation X Once weekly
Clinical observation Twice daily
Postdose examinations Directly after dose initiation, 30, 2 and 4 hours post dose
Body weight X Start of new phase, then weekly
Food consumption Weekly
Opthalmic examination X Once (week 2) Once (week 4)
Modified Irwin Test? X X X Only if abnormal
Temperature X X X
Day 1: 0.1, 0.25, 0.5, 3, 6, and 24 hours after dose
Toxicokinetics X Day 14: 0.1, 0.25, 0.5, 3, 6, and 24 hours after dose
Recovery group: 72, 144, 240 and 336 hours after final dose
cDPP3 concentration/activity X X X X
Hematology®, serum
. X X
chemistry®
Cytokinesd, drug antibodies X X
[} J L J
T T
Dosing phase Recovery phase

Figure 1. Study procedures of the repeated dose toxicity and toxicokinetics study in mice. a: Only performed in the first 5
males/females of each dosing group, <2 days prior to dosing, 0.5 and 6 hours after dosing on day 1, and 0.5 hours after
dosing on day 13. b: Analyses included counts of platelets, red blood cells and leukocytes, hemoglobin, leukocyte
differentiation, red cell morphology, reticulocytes and a blood smear. c: Analyses included glucose, total bilirubin, urea
nitrogen, ALT, total protein, alkaline phosphatase, albumin, cholesterol, globulin, y-GT. d: Analyses included INF-y, IL-16, IL-
2, IL-4, IL-5, IL-6, KC/GRO, IL-10, IL-12, MCP-1, TNF.

was withdrawn following induction of anesthesia with isoflurane. Animals were not allowed to recover from
anesthesia after blood collection was completed, but were sacrificed through inhalation of carbon dioxide.
For hematology and clinical chemistry analyses, blood was withdrawn from the retro-orbital plexus
approximately 24 hours after the second dosing at day 14 in 12 animals per dose group (0.5 and 0.6 mL,
respectively). Additionally, 6 animals per late toxicology dose group were sampled at day 28 (14 days after
final dosing). For hematology measurements (basophils, eosinophils, hematocrit, hemoglobin, thrombocyte
count, neutrophils, monocytes, reticulocytes, white blood cells), potassium-Ethylenediaminetetraacetic acid
(EDTA) was used as an anticoagulant, while clinical chemistry samples were collected into lithium-heparin
tubes (albumin, alkaline phosphatase, alanine aminotransferase (ALAT), gamma glutamyl transferase, total
bilirubin). Samples were measured on the same day by a Cobas 6000 analyzer (Roche Diagnostics,
Switzerland). All animals of the main and recovery groups were sacrificed upon completion of blood
sampling, after which macroscopic and histopathologic examinations were performed by a pathologist.
For toxicokinetic analyses, blood was withdrawn from the jugular vein or retro-orbital plexus into serum
Monovettes (Sarstedt AG & Co. KG, Niimbrecht, Germany) on various timepoints before and after dosing
of study medication (blood from 3 animals per timepoint, sex and dose, max. 2 samples per animal). On
days 1 and 14, blood was withdrawn pre-dose, as well as 0.1, 0.25, 0.5, 3, 6, and 24 hours after dosing.
Additionally, animals in the recovery group were sampled 72, 144, 240, and 336 hours after administration
of the final dose on day 14. Samples were allowed to clot for at least 30 minutes, followed by centrifugation
and storage at —80°C until batch-wise analysis. PCZ concentrations were measured using a sandwich
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enzyme-linked immunosorbent assay (ELISA) assay developed and validated by Eurofins ADME, France,
for mouse serum with a rabbit anti-PCZ antibody (custom production for 4TEEN4 by Agro-Bio, La Ferté-
Saint-Aubin, France; Lot L650.20064.1) as capturing phase and an anti-human IgG (Fc-specific) peroxidase
(Sigma-Aldrich, Cat# A0170, RRID: AB_257868) for detection (assay lower limit of quantification = 20 ng/
mL). Interference experiments in mouse samples spiked with excess DPP3 showed that excess DPP3 did not
affect recovery of PCZ concentrations. Mean values from 3 animals per timepoint, sex and group were
calculated and a toxicokinetic profile generated across all time points. Toxicokinetic animals were sacrificed
the day after the final blood sampling.

For plasma cytokine analyses (IFN-y, IL-2, IL-5, KC/GRO, MCP-1, IL-12p-70, IL-1b, IL-4, IL-6, IL-10,
TNF), blood from 6 animals per dose group was withdrawn from the retro-orbital plexus into EDTA-
containing vacutainers 2 hours after dosing on days 1 and 14. Samples were centrifuged within 60 minutes
after collection and stored at —80°C until batch-wise analysis on a Meso Scale Discovery (MSD) sector
imager system platform (MESO Sector S 600 MM, Meso Scale Discovery, Rockville, Maryland, USA).
Animals in the cytokine group were sacrificed following completion of blood sampling.

For ¢cDPP3 enzyme activity measurements, blood was withdrawn from the retro-orbital plexus into
serum Monovettes on days 1, 0.5 hours and 24 hours after dosing, and day 14, 0.5 and 336 hours after dosing
for 6 males and 6 females per dosing group. Blood from the control animals was collected 0.5 hours after
dosing on day 1 and day 14. Samples were allowed to clot for at least 30 minutes, followed by centrifugation
(at 2000 g for 10 minutes). All serum was harvested into aliquots and stored ultra-frozen until batch-wise
analysis using a soluble activity assay. This method determines DPP3 enzymatic activity from the conver-
sion of Arg-Arg-B-Naphthylamide to fluorescent p-Naphthylamine.”** Analysis was performed in micro-
plate and read by a SpectraMax iD3, with excitation and emission wavelengths at 340 and 420 nm,
respectively.

Blood samples for putative analysis of anti-drug-antibodies (ADAs) were collected via the orbital sinus
on Day 1 pre-dose and 336 h after the last dose on Day 14. Blood was collected into serum separator tubes
and samples were allowed to clot at room temperature for at least 30 min. Serum was harvested after
centrifugation and stored at —80°C. Since evaluation of the toxicokinetic profile, biomarker and safety
endpoints did not indicate formation of ADAs in this study, samples were not analyzed.

Toxicity studies in cynomolgus monkeys

A previous less extensive (non-GLP) study was performed to assess the acute toxicity and establish a dose
range for PCZ in 16 cynomolgus monkeys, of which the study protocol is summarized in the Supplementary
Methods (monkey DRF study). Briefly, the acute toxicity of PCZ was tested up to 400 mg/kg administered
on two consecutive days in cynomolgus monkeys, doses which were found to be safe. In the present work,
we aimed to assess both early and late toxicity, as well as the reversibility of PCZ effects under GLP in an
animal model highly similar to humans. Thirty-two cynomolgus monkeys were randomly allocated to 4
groups: n = 10 for the vehicle and high-dose (350 mg/kg) groups, n = 6 for the low- and intermediate-dose
groups (40 and 120 mg/kg). All groups contained an equal number of male and female animals. Monkeys
were administered either vehicle or the respective doses of PCZ by means of a 2-hour intravenous infusion.
The study drug was administered on days 1, 2, 13, and 14.

A graphical representation of all study procedures, frequency of measurements and endpoints of the
monkey study is provided in Figure 2. Animals were observed for signs of toxicity, which included
assessment of general signs of illness, appearance, injection site observations, body weight, food consump-
tion, ophthalmic examination, electrocardiogram (ECG)-jacket telemetry, respiratory rate, blood pressure,
physical examinations, behavior, stool consistency, and mortality. Blood analyses included drug toxicoki-
netics, hematology, clinical chemistry, coagulation, cytokines, complement activation, and cDPP3 activity.
Urine analyses included urinalysis as well as microscopic examination of sediment.

Blood analyses included determinations of different hematology, serum chemistry and coagula-
tion parameters (Figure 2). For that, blood was withdrawn from the femoral vein at baseline (prior
to first dosing), 24 hours after completion of second dosing on day 14, as well as on day 28 in
recovery group animals. Blood was collected in potassium-EDTA, lithium heparin and trisodium
citrate vacutainers for determination of hematology (fibrinogen, hemoglobin, reticulocytes,
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Early toxicology Late toxicology
n group sacrificed group sacrificed
l l
Day PRE 1 2 3 13 14 15 21 28
Study drug infusion X X X X
Detailed observation X X Once weekly
Clinical observation Twice daily
Body weight X Once weekly
Food consumption Daily
Opthalmic examination X Once during dosing phase Once
ECG jacket X X X Once
Neurobehavioral assessment? X X Once (week 4)
Blood pressure X X X Once (week 4)
Temperature X X X X X

Day 1: 0.5, 1, 2, 4, 8 and 24 hours after dose
Toxicokinetics X Day 14: 0.5, 1, 2, 4, 8 and 24 hours after dose
Recovery group: 48, 72, 120 and 168 hours after final dose

cDPP3 concentration/activity X X X X
b
Hema.tology ; serum. X X X
chemistry¢, coagulationd
Cytokines® & Complement X X X
Urine analysesf X X X
| J\ J
T L
Dosing phase Recovery phase

Figure 2. Study procedures of the repeated dose toxicity and toxicokinetics study in cynomolgus monkeys. a:
Neurobehavioral assessment included behavior, gait, posture, respiration, discharge, excretion, movements, activity, skin,
tail, eyes and pelage. b: Analyses included counts of platelets, red blood cells, leukocytes, hemoglobin, leukocyte
differentiation, red cell morphology, reticulocytes and a blood smear. c: Analyses included glucose, total bilirubin, urea
nitrogen, ALT, ASAT, creatinine, creatinine kinase, sodium, potassium, chloride, total protein, alkaline phosphatase, albumin,
cholesterol, globulin, y-GT. d: Analyses included PT, APTT and fibrinogen. e: Analyses included INF-y, IL-1B, IL-2, IL-4, IL-5, IL-
6, KC/GRO, IL-10, MCP-1, TNF. f: Analyses included appearance, volume, glucose, ketones, specific gravity, bilirubin, PH,
blood screening, protein and microscopic examination of sediment.

thrombocytes, white blood cells), serum chemistry (total bilirubin, alkaline phosphatase, gamma
glutamyl transferase (yGT), aspartate aminotransferase [ASAT], ALAT, creatinine kinase [CK]) and
coagulation (activated partial thromboplastin time, prothrombin time, fibrinogen) parameters,
respectively. Analyses were performed on the same day of sampling (Cobas 6000 analyzer by
Roche Diagnostics, Switzerland).

For toxicokinetic analyses, blood was withdrawn from the femoral vein into serum Monovettes
(Sarstedt AG & Co. KG, Niimbrecht, Germany) on various timepoints before and after dosing of the
study medication. On days 1, blood was withdrawn pre-dose, as well as 0.5, 1, 2, 4, 8 and 24 hours after
dosing to collect toxicokinetic data prior to the second dose. Additionally, blood was sampled on Day
14 in the main animals at the same at the same timepoints as on day 1. Furthermore, the recovery
animals were sampled 48, 72, 120, and 168 hours after the last administration of study medication
on day 14. Samples were allowed to clot for at least 30 minutes, followed by centrifugation and storage
at —80°C until batch-wise analysis. PCZ concentrations were measured using a sandwich ELISA assay
developed and validated by Eurofins ADME, France, for monkey serum (lower limit of quantification =
320 ng/mL). The capturing phase of this assay is based on Streptavidin and Biotin-DPP3 peptide to
specifically immobilize PCZ from the serum sample. Detection of PCZ is performed by peroxidase-
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conjugated secondary anti-human IgGl antibody (Invitrogen, Carlsbad, USA; Cat# A10648).
Interference experiments in cynomolgus monkey samples spiked with excess DPP3 showed that excess
DPP3 did not affect recovery of PCZ concentrations.

For plasma cytokine and complement analyses, blood was withdrawn from the femoral vein into lithium-
heparin (for cytokines) -and EDTA (for complement) vacutainers 4 hours after dosing on days 1 and 14.
Samples were centrifuged within 60 minutes after withdrawal and subsequently stored at —80°C until batch-
wise analysis using a Luminex 200 platform (LX200, R&D Systems, Bio-Teche LTD, Barton, Abingdon,
United Kingdom). Complement (C3a and factor Bb fragments) analysis was performed using a three-step
immunoassay procedure according to manufacturer’s instruction (MicroVue C3a Plus EIA Kit; Quidel
catalog number A032 and MicroVue BbPlus Fragment EIA Kit; Quidel, A027). As a first step, standards,
controls, and diluted samples were added to a well plate coated with a murine monoclonal antibody to
human C3a or Bb. After incubation and a washing step, horseradish peroxidase (HRP)-conjugated anti-C3
or anti-Bb was added followed by another incubation and washing step. After the addition of a chromogenic
enzyme substrate, the wells were measured spectrophotometrically at 450 nm.

For ¢cDPP3 enzyme activity measurements, blood was withdrawn from the femoral vein into serum
Monovettes pre-dose, as well as on days 1 and 14 at 4 hours and 24 hours after dosing. Samples were allowed
to clot for at least 30 minutes, followed by centrifugation at 2000 g for 10 min. All serum was harvested into
aliquots and stored ultra-frozen until batch-wise analysis. As in the mice study, the method is a soluble
activity assay determining the enzymatic activity of DPP3 in a sample by means of the conversion of Arg-
Arg-B-Naphthylamide into the fluorescent p-Naphthylamine.””** Analysis was performed in microplates
and read by SpectraMax iD3 with excitation and emission wavelengths at 340 and 420 nm, respectively.

Blood samples for putative analysis of ADAs were collected via the femoral vein at pre-dose, on Day 14
and at the end of the recovery period. Blood was collected into serum separator tubes and samples were
allowed to clot at room temperature for at least 30 min. Serum was harvested after centrifugation and stored
at —80°C. Since evaluation of the toxicokinetic profile, biomarker, and safety endpoints did not indicate
formation of ADAs in this study, samples were not analyzed.

Animals were sacrificed one day after the last administration of the study drug (i.e., Day 15) with the
exception of the recovery toxicity subgroup, of which animals were sacrificed two weeks after the last
administration of the study drug (Day 28). All animals were sacrificed through intravenous injection of
pentobarbitone after sedation with ketamine, followed by exsanguination. Pathologic examinations
included macroscopic and histopathologic examinations of different organs, including assessment of the
absolute and relative weight of major organs.

Statistical analyses

Continuous variables are presented as mean (standard deviation, SD) or median [interquartile range, IQR],
depending on data distribution. Group comparisons of continuous variables were performed using a one-
way analysis of variance (ANOVA) and pairwise comparisons. Levene tests were performed prior to one-
way ANOVAs to assess equality of variance between groups. If one-way ANOVAs yielded overall sig-
nificance, Dunnett’s pos-hoc tests were subsequently performed. A two-sided p-value of <0.05 was con-
sidered statistically significant. All analyses were performed using SAS package for Windows (SAS Institute
Inc., Cary, NC, USA), version 9.4.

Results
Repeated dose toxicity in mice

Mortality, clinical findings

No PCZ-related deaths occurred during the study, while a total of six non-PCZ-related deaths occurred: one
vehicle group male (day 14), two low-dose group males (days 13 and 14), one intermediate-dose group male
(day 13), two high-dose group males (both on day 1). Deceased animals were either found dead, euthanized
due to moribund condition, or died during bleeding or dosing procedures. No adverse clinical signs were
observed prior to death for any of the deceased animals. At necropsy, no adverse macroscopic or
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microscopic findings were noted. No cause of death could be established. These early deaths are not
considered to be related to treatment with PCZ, but likely related to stress.

No PCZ-related clinical signs were noted at any time during the study in any of the groups. Furthermore,
no PCZ-related alterations in body weight, weight gain, food consumption, or body temperature were
observed for all groups (Supplementary Table S1A-C).

Toxicokinetics

All PCZ drug concentration measurements performed in the control group were below the assay’s lower
limit of quantification (20 ng/mL, data not shown). C,,x was observed at early timepoints in most PCZ-
dosed animals, which was to be expected with the intravenous bolus administration strategy employed
(Figure 3). After reaching C,,.x, PCZ concentrations readily declined. The day 1 PCZ concentrations were
used to explore possible drug accumulation by comparing C,,., and AUC values to those obtained after
repeat dosing on day 14. As a consequence of the longer sampling regimen and terminal elimination profile
obtained after dosing on day 14 (up until 336 hours in recovery animals), calculated elimination t,,, values
ranged from 107 to 133 hours in males and from 152 to 165 hours in females (Table 1). Sex ratios for
AUC,_,4 were above 2 on a total of three occasions, as a consequence, toxicokinetic evaluation was
performed per sex and mean calculations for total dose groups were not performed. In contrast to
AUCq_ 54, Ciax sex ratios were below 2 on all occasions. However, C,,,,x measurements displayed high
variation, impeding clear interpretation of a sex-specific pharmacokinetic profile (Table 1). Mean

1 07 —
—&— 37.5 mg/kg

75 mg/kg

106 — —e— 150 mg/kg

105 —

7

104 —

AK1967 concentration (ng/ml)

Day 1 Day 14

Time (h)

Figure 3. PCZ concentrations in the murine study after dosing at days 1 and 14. At day 14, measurements were performed
up until 336 hours after dosing.

Table 1. Toxicokinetic parameters of PCZ in mice. AUC - area under the curve; Cax — maximum serum
concentration; F — females; M — males; T ., — timepoint of maximum serum concentration; t;,, — half-life;
ND - not determinable as acceptance criteria for calculation were not met.

Dosing Dose Crnax Tmax AUCy_54 ti2
day (mg/kg) Sex (pg/mL) (h) (h*pg/mL) (h)
Day 1 37.5 M 1070 0.083 2980 5.68
F 1070 0.083 2300 540

75 M 2250 0.025 13,500 3.90

F 1510 0.083 4810 3.77

150 M 2850 6 40,000 ND

F 3660 0.083 19,800 3.50

Day 14" 375 M 788 0.5 3240 113
F 643 0.25 1520 152

75 M 1620 0.083 4970 133

F 1490 0.5 4620 161

150 M 2930 0.083 16,200 107

F 3550 0.25 18,300 165

* As a consequence of the longer sampling regimen and terminal elimination profile obtained after dosing on day 14 (up
until 336 hours) different elimination half-life values were obtained for this timepoint.
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concentration values of PCZ were measurable throughout the sampling timepoints until 24 h on day 1, and
up until 336 hours after dosing at day 14 (Figure 3). Exposure, as assessed by PCZ C,,,« values, increased in
a dose-proportional manner between the dose groups of 37.5, 75 and 150 mg/kg, while AUC,_,, values were
generally greater than dose proportional (between 4.99 and 13.4-fold when comparing low and high dose
with a 4-fold increase between dose levels) (Table 1). Both C,,,,x and AUC_,, values were similar on days 1
and 14, indicating no relevant accumulation of PCZ after repeated dosing in mice (Table 1).

Modified Irwin test
Administration of PCZ produced no effects on the behavioral and physiological state of animals in any dose
group, as determined by Irwin tests (data not shown).

Hematology, clinical chemistry and cytokines

There were no PCZ-related effects observed on either hematology (Supplementary Table S2A) or clinical
chemistry (Supplementary Table S2B). Cytokine analysis did not show PCZ-related effects for any group at
any of the tested dose levels. The majority of samples for IFN-y, IL-1p, IL-2, IL-4, IL-5, and IL-6 were below
the lower limit of quantification in all groups at all timepoints (Supplementary Table S2C). While measur-
able concentrations of IL-10, KC/GRO, and TNF were present in more animals, these concentrations were
either detected in only one sex, did not display a dose-dependent relationship with administered PCZ or had
no clinically relevant magnitude of change compared to the control group (Supplementary Table S2C).

Necropsy and histopathology

Histopathological analysis revealed minimally to slightly decreased rarefaction of the cytoplasm of hepato-
cytes in the liver of male mice in the intermediate and high-dose groups compared to the control group
(Supplementary Table S3A). As this finding correlated with a reduced absolute and relative liver weight in
males of the high-dose group (Supplementary Table S3B), these findings were both considered as related to
PCZ administration. However, they were not accompanied by other findings (e.g., inflammation or
necrosis). Moreover, no accompanying changes in concentrations of biomarkers associated with hepatic
function (i.e., increase in ALAT, ASAT, and bilirubin) were noted (Supplementary Table S2B). Finally, no
histopathological findings were found in any animal of the recovery subgroup (assessed 14 days after final
dosing), indicating the observed effects are reversible (Supplementary Table S3A).

Pharmacodynamics

PCZ administration led to an attenuation of cDPP3 activity compared to control group animals at all dose
levels tested (Figure 4). Inhibition of cDPP3 activity was found at all investigated timepoints (0.5 and
24 hours after dosing at day 1, and 0.5 and 336 hours after dosing on day 14) (Figure 4). All dose groups
showed enzyme activity inhibition of over 40% after the first dose, increasing to over 90% after receiving the
final dose in the intermediate-dose group (Figure 4). In the highest dose group, cDPP3 activity was below
the limit of quantification in over 50% of the samples (Figure 4). No linear dose-dependent trends for
cDPP3 activity inhibition were observed in the different dose-groups (Figure 4).

Repeated dose toxicity in cynomolgus monkeys

Mortality and clinical findings

No deaths occurred during the entire study protocol. Post-dose observations possibly related to PCZ were
observed in one female of the high-dose group. Symptoms were observed after dosing on day 14 and
included transient decreased activity, piloerection, cold extremities, and pale appearance (gingiva). All the
aforementioned symptoms were resolved by the next day. Injection site observations included bruising,
abnormal purple coloring of the skin, swelling, as well as thickening of skin at intravenous access sites.
These findings were observed equally across all dose groups, including vehicle.

Toxicokinetics
All PCZ drug concentration measurements performed in the control group were below the assays lower
limit of quantification (Figure 5). C,,x was observed between 2 and 4 hours after start of infusion in most
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Figure 4. Median (+ IQR) of DPP3 activity (U/L) in the mouse study, expressed as relative change in % compared to baseline
measurements. Measurements were performed after dosing at day 1 and day 14 of the study protocol, 0.5 hours and
24 hours after dosing at day 1, and 0.5 hours, and 336 hours after dosing at day 14.
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Figure 5. PCZ concentrations in the monkey study after dosing at days 1 and 14. At day 14, measurements were performed
up until 197 hours after dosing.

animals, corresponding with the continuous intravenous route of administration for a 2-hour duration.
After cessation of intravenous infusion, PCZ concentrations readily declined from C,,,, (Table 2). Similar to
the murine study, day 1 PCZ concentrations were used to explore possible drug accumulation by comparing
Cumax and AUC values to those obtained after day 14 repeated dosing. Elimination half-life values after day
14 dosing in the low and intermediate-dose groups were comparable, ranging between 4.46 and 7.49 hours
(Table 2). Due to the longer sampling timepoints in the high-dose group, which included a recovery group,
the half-life for 350 mg/kg could be calculated more accurately and was 42.8 h. The longer sampling
duration allowed for a richer terminal elimination profile, resulting in the more accurate elimination half-
life calculation. Sex ratios for both C,,x and AUC,_,, were below 2 on all occasions, suggesting no relevant
sex differences in the toxicokinetic profile of PCZ. Consequently, mean calculations for total dose groups
are also reported in Table 2.

Mean concentrations for PCZ were detectable 24 hours after study drug infusion on days 1 and 14 in all
dose groups (Figure 5). For recovery group animals (highest dose group only), PCZ could be detected up
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Table 2. Toxicokinetic parameters of PCZ in cynomolgus monkeys. AUC — area under the curve; Cpa — maximum serum
concentration; F - females; M — males; MF — combined male and female values; Tax — timepoint of maximum serum
concentration; t;, — half-life; ND — not determinable as acceptance criteria for calculation were not met. Mean values (sd)
are provided except for tmax (median with min -max range).

Dose Cinax Trnax AUCo_24 tin
Dosing day (mg/kg) Sex (ng/mL) (h) (h*ug/mL) (h)
Day 1 40 M 1000 (126) 2(2-2) 10,700 (517) 4.51 (0.80)
F 1160 (112) 2 (2-2) 11,400 (1740) 3.98 (0.43)
MF 1080 (136) 2(2-2) 11,000 (1220) 4.25 (0.65)
120 M 2920 (62.8) 2 (2-4) 38,600 (2280) 9.10 (ND)
F 2820 (394) 2 (2-4) 40,500 (3620) 7.69 (ND)
MF 2870 (258) 2 (2-4) 39,600 (2890) 839 (232)
350 M 12,200 (1120) 4 (4-4) 181,000 (20900) ND
F 11,300 (1920) 2 (2-4) 175,000 (33700) ND
MF 11,700 (1600) 4 (2-4) 178,000 (27300) ND
Day 14 40 M 945 (60.6) 4 (2-4) 11,000 (311) 5.46 (ND)
F 1390 (143) 2(2-2) 14,000 (3980) 4.13 (0.26)
MF 1170 (263) 2 (2-4) 12,500 (3010) 4.46 (0.69)
120 M 3540 (300) 2(2-2) 46,600 (4920) 7.30 (ND)
F 3550 (102) 2 (2-2) 47,700 (6380) 7.55 (1.38)
MF 3550 (200) 2(2-2) 47,200 (5130) 7.49 (1.13)
350" M 13,800 (719) 4 (4-8) 233,000 (25800) 40.3 (ND)
F 12,600 (2250) 2 (2-4) 211,000 (52600) 45.4 (ND)
MF 13,100 (1850) 4 (2-8) 219,000 (43600) 42.8 (5.48)

* As a consequence of the longer sampling regimen and terminal elimination profile obtained after dosing on day 14 (up until 197 hours in the 350
mg/kg dose group) different elimination half-life values are reported for this subgroup.

until the last measurement timepoint 197 hours after start of study drug infusion on day 14. Exposure, as
assessed by PCZ mean C,,,, and AUC,_,, values, increased in a dose-proportional manner for low and
intermediate doses (Table 2). For the highest dose, a weak trend toward a higher than dose-proportional
increase (i.e., higher than the expected exposure ratio of 8.75) was observed between the low- and high-dose
groups. When comparing exposure on days 1 and 14, there were no signs indicating accumulation of PCZ in
cynomolgus monkeys (Table 2).

Behaviour

A functional observation battery of neurobehavioral investigations (observation of behavior, gait, posture,
respiration, discharge, excretion, involuntary movements, appearance of skin, tail, eyes, pelage, activity) did
not reveal any remarkable PCZ-related effects in any dose group (data not shown).

Hemodynamics, respiratory parameters and electrocardiography
Noninvasive blood pressure investigations performed during days 1 and 14 did not reveal any clinically
relevant differences in systolic, diastolic and mean arterial pressure between different dose groups

Hematology and coagulation

Hematology and coagulation evaluation revealed increased reticulocyte counts and fibrinogen concentra-
tion on day 15 compared to pre-dose values in all dose groups (including vehicle) (Supplementary Table S5).
Observed changes in reticulocyte counts and fibrinogen both tended to return to pre-dose values at the later
measurement timepoints in recovery animals, demonstrating reversibility (Supplementary Table S5). All
other differences observed in hematology and coagulation parameters were either minimal, inconsistent
between sexes or reflected trends already present prior to dosing (Supplementary Table S5).

Clinical chemistry

Clinical chemistry evaluation demonstrated an increase in ALAT, ASAT, and CK in all groups
at day 15 compared to pre-dose values (Table 3). While increases were also observed in the vehicle
groups, increases in ASAT appeared less pronounced compared to animals in the active treatment
groups (3-fold versus up to 10-fold) (Table 3). No dose-dependency of the increase in the
aforementioned biomarkers could be distinguished, although individual variance of measurements
was high (Table 3). All these findings showed complete signs of recovery, with mean biomarker
levels at the end of recovery period being similar to those prior to dosing, indicating reversibility of
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observed effects (Table 3). Alkaline phosphatase and yGT activities were lower than pre-dose values
on Day 15, but were not statistically different to the control. Mean values at the end of the
recovery period were again comparable to pre-dose values. Total bilirubin concentrations were
minimally increased at Day 15 in PCZ-treated animals and control males (Table 3). Total bilirubin
concentrations decreased in 2 out of 4 male animals at the end of recovery period, demonstrating
at least partial recovery (Table 3).

Urine analysis parameters

No PCZ-related effects were observed on any of the assessed urine analysis parameters, which included
urine appearance, volume, glucose, ketones, specific gravity, bilirubin, PH, blood screening, protein and
a microscopic examination of urine sediment (data not shown).

Cytokines and complement activation

No PCZ-related effects were observed on any of the investigated cytokines (Supplementary Figure S3A-B).
A minimal increase in IL-6 was observed in PCZ-treated females only. Since the increase was not dose-
dependent, occurred in only one sex and showed no consistent pattern between dosing days 1 and 14 and no
correlation to any other clinical or hematological findings, it was not considered PCZ-related. There was
also no clear effect of PCZ treatment on complement component C3a (Supplementary Figure S4A).
A minor increase in Factor Bb fragments was observed on days 1 and 14 both in controls and PCZ-
treated animals, but with maximum 30% increase compared to control group mean values and no clear dose
dependency, this was not deemed to be clinically relevant (Supplementary Figure S4B).

Necropsy and histopathology

Statistically significant differences in organ weights compared with the control group were limited to lower
body weight-relative thymus weights in females of the low- and high-dose groups (-34% and -38%, p <
0.05), as well as higher body weight-relative uterus/cervix weights in females of the low-dose group (177% p
<0.05). As no dose dependency was observed for these findings, they were not deemed to be of clinical
relevance. Macroscopic findings were limited to findings at the injection site and included dark red
perivenous discoloration and thickened perivascular tissue (data not shown). Subsequent histopathology
only revealed hemorrhages and mixed inflammatory cell infiltrates at the injection site (data not shown).
Both macroscopic and histopathologic findings were equally present in control and PCZ-treated animals,
indicating that they result from the injection procedure (not test item-related).

Pharmacodynamics

Reduced ¢DPP3 activity compared to the control group was present in each active dose group at every
assessed timepoint (Figure 6). Generally, the inter-individual variation of cDPP3 activity at baseline was
high, while the number of animals per dose group was low (Figure 6). Consequently, data did not allow for
a clear interpretation of dose-dependent differences in inhibition of cDPP3 activity (Figure 6). An increase
in DPP3 activity in the control cynomolgus monkeys after start of the study compared to pre-dose is likely
reflecting a stress-related reaction caused by the various handling procedures (e.g., dosing, blood sampling),
which is not obvious in PCZ-treated animals due to the inhibitory activity of PCZ.

Discussion

In the current study, we investigated the safety and toxicokinetic profile of the cDPP3 inhibiting antibody,
PCZ, in mice and cynomolgus monkeys during and after repeated dose-administrations over a period of 14
days. Based on our results, repeated intravenous treatment with PCZ appeared well-tolerated and safe up to
the maximum tested doses in both species, i.e., 150 mg/kg in mice and 350 mg/kg in cynomolgus monkeys,
which were identified as NOAEL, providing a 12-fold and 29-fold safety margin to the highest tested clinical
dose of 12 mg/kg (NCT06331884).
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Figure 6. Median (£ IQR) of DPP3 activity (U/L) in the monkey study, expressed as relative change in % compared to
baseline measurements. Measurements were performed after dosing at day 1 and day 14 of the study protocol, 4 hours and
24 hours after dosing at day 1, and 4 hours, 24 hours and 197 hours after dosing at day 14.

Toxicology

Previously published (non-GLP) animal studies already investigated the efficacy of PCZ in healthy mice,"
as well as in various animal models of septic shock.”'®'” No safety concerns for PCZ were observed in any
of these studies, although only single administrations in the intended therapeutic range were investigated. In
the current study, no mortality or moribund conditions could be attributed to repeated PCZ administration
in the supratherapeutic dose range. Furthermore, no PCZ-related changes in body weight, behavior, vital
signs, laboratory parameters, cytokines or histopathological findings were deemed to be adverse, either due
to a lack of clinical signs, the absence of dose—response relationships, the absence of correlation between
histopathology and functional tissue markers, and/or the overall low severity and/or reversibility of findings
within the follow-up period.”>** Noninvasive blood pressure, respiratory and electrocardiographic inves-
tigations did not reveal any clinically relevant differences between different dose groups. In line with
previous pharmacological studies,”"” inhibition of the low cDPP3 activity in the circulation of healthy
animals is not expected to influence systemic hemodynamic parameters.

In individual cynomolgus monkeys, transient clinical signs (i.e., decreased activity, piloerection) were
observed at higher doses (2200 mg/kg), but only on isolated dosing days (i.e., these signs were not observed
on the other dosing days in these animals). This is a common observation for monkeys systemically
administered foreign proteins, and unlikely to be caused by PCZ.>®> Moreover, as these clinical signs only
occurred at dose levels > 16-fold higher than the actual maximum clinical dose (12 mg/kg), they are unlikely
to have clinical significance.

Fully reversible reductions in reticulocyte counts and increased fibrinogen concentrations were
observed in all monkey dose groups, including control animals. These transient findings are often
observed in safety studies implementing cynomolgus monkeys, as a consequence of the repeated blood
sampling (i.e., blood loss) necessary for determination of all GLP-mandated toxicologic- and toxicoki-
netic parameters.”>*® Clinical chemistry analysis showed an increase in ALAT, ASAT and CK enzymes
in PCZ-treated monkeys, when compared to pre-dose values. While these increases were also observed
in vehicle-treated animals, they were more pronounced in PCZ-treated animals. There was no dose-
dependency of the observed changes and they were transient, showing complete normalization.
Furthermore, and most importantly, there were no histopathological changes in any tissue, e.g., muscle
or liver, or differences in relative or absolute organ weight compared the vehicle group and no signs
indicating an impairment of the functional capacity of the liver. These findings were thus not
considered adverse. In mice, no changes in biomarker enzymes were observed, but histopathology
revealed a non-adverse, decreased rarefaction of the cytoplasm of the hepatocytes consistent with
decreased glycogen accumulation in mid- and high-dose treated male animals. Since the finding was
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of low severity, not accompanied by necrosis or extensive fibrosis and did not result in an increase of
liver enzyme biomarkers in the blood of the animals, they were not considered adverse. Nevertheless,
since in both studies liver-related findings occurred, the liver is potentially influenced by PCZ. Several
theories could be put forward to explain these findings. Although large circulating proteins like
monoclonal antibodies can be metabolized by many cell types, they are mainly degraded by the
liver.””~* Particularly, monoclonal antibodies are removed from the circulation through endocytosis
by hepatocytes, either being degraded or recycled to the cell surface for secretion.”” The absence of dose
—response relations of the observed liver enzyme kinetics does not correspond with drug-induced liver
injury reactions that have been described after administration of other monoclonal antibodies.””>*
Moreover, the absence of both systemic cytokine and chemokine responses after PCZ administration
support the absence of such an adverse drug reaction. As complexes of antibodies and their soluble
target are known to be cleared via the liver,”" the transient liver findings might also represent an
adaptive response to the large degree of ongoing hepatocellular protein clearance at supra-
pharmacological dose levels. These may in turn result in saturation of clearance mechanisms already
at the lowest tested dose. Apart from that, there is no known mechanism indicating that inhibition of
cDPP3 may impact the liver.

To account for potential effects of PCZ in humans, mitigation strategies were included in the subsequent
first-in-man safety study. A first mitigation strategy is represented by the proposed starting dose of 3 mg/kg,
providing a large safety margin compared to the doses implemented in the monkey and mice studies, while
it also represents a dose below the expected pharmacologically active range of 5-10 mg/kg.””'® Frequent
monitoring of potential alterations of liver function (i.e., alkaline phosphatase, ASAT, ALAT, yGT, and
bilirubin) after dosing represents a second mitigation strategy.’” These biomarkers were monitored several
times in the first 24 hours after dosing of study medication to accurately assess early toxicity.’> To capture
late effects, as well as the potential for reversibility, these biomarkers were also assessed during several
follow-up visits until 28 days after dosing, a time-window that takes the drug’s expected terminal half-life
into account with a sufficient margin of error.

Toxicokinetics

Toxicokinetic analyses in both species demonstrated that peak concentrations were attained almost
immediately after cessation of PCZ administration, and that they increased in a dose-dependent manner.
Based on comparable C,,,, and AUC,_,, after dosing on days 1 and 14, no relevant accumulation of PCZ
appears to be present after repeated dosing. As the longer sampling regimen in the highest dosed animals in
both mice and monkeys provides a more robust terminal elimination profile of PCZ, its elimination half-life
is estimated at ~2-7 days. Interestingly, our findings indicate that PCZ was cleared from the circulation
relatively fast in comparison to other clinically used monoclonal antibodies (between 11-30 days), as well as
endogenous IgG antibodies (~21 days).”>>* This relatively short half-life might partly be explained by the
interaction of PCZ with its target cDPP3.

Similar to an antibody’s pharmacodynamic properties, its pharmacokinetic characteristics can be influ-
enced by the molecular properties of its binding partner.”’>> PCZ’s antigen, DPP3, while being a large
protein as well, has a short circulating half-life of approximately 20-70 minutes.>® Although the mechan-
isms responsible for cDPP3’s rapid clearance from the circulation have not been investigated in detail,
studies on the clearance kinetics of other enzymes suggests endocytosis in the liver followed by further
processing in lysosomes.>” Based on the relatively short half-life values compared to other IgG antibodies,
the rapid clearance of PCZ-DPP3 complexes from the circulation appears likely. Since PCZ was present in
substantial molar excess over cDPP3 at the investigated dose levels, ranging from 29,000- to 429,000-fold
depending on species and dose group, target-mediated clearance may have contributed to the observed
toxicokinetic profile, but is unlikely to be the sole cause. Other saturable clearance pathways, such as hepatic
elimination of PCZ or DPP3-PCZ complexes via mannose receptors, appear more plausible and are
consistent with the liver-related findings observed in both species.”® The impact of higher cDPP3 concen-
trations on PCZ kinetics in patients with cardiogenic shock ®"*'° is currently being further investigated in
a dose-ranging clinical study (Procard 1b/2a, NCT06832722)
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Pharmacodynamics

Administration of PCZ resulted in a marked attenuation of cDPP3 activity at all timepoints in both species,
confirming that PCZ was pharmacologically active at the tested doses in both species. A clear dose
dependency of PCZ’s inhibitory effect on cDPP3’s enzymatic activity could not be established. Overall,
inhibitory effects appeared comparable between male and female animals, with minor variation likely being
caused by a paucity of control samples representing baseline cDPP3 enzyme activity for each sex. The
absence of a dose—response relationship could again be explained by the molar excess of PCZ compared to
cDPP3, meaning maximum inhibitory concentrations were already approached at the lowest investigated
dosages in both species, which should all be considered as supratherapeutic.

Strengths and limitations

Strengths of this study include the use of repeated administration models, which allowed for the accurate
assessment of drug accumulation in addition to characterizing toxicokinetic parameters. The inclusion of
a recovery group in both studies allowed for the determination of longer-term adverse effects, as well as an
estimate of the reversibility of adverse effects observed early on. Finally, the inclusion of two different
species with >90% c¢DPP3 homology compared to humans further reduces the chance of having missed
clinically relevant side-effects. Despite the inclusion of a recovery group, an important limitation of this
study remains the duration of follow-up for mid- and low-dose groups, which was insufficient to reach
definitive conclusions on PCZ half-life. However, estimates are robust enough to estimate the required
duration of follow-up for the first-in-man study with an acceptable margin of error.

Conclusions

Repeated intravenous administration of Procizumab was well tolerated and safe in both mice and cyno-
molgus monkeys up to the maximum tested doses in both species. Toxicologic analyses did not identify
a target organ of toxicity. However, based on intercurrent changes in biomarkers and histopathological liver
findings, appropriate mitigation strategies were implemented during the phase 1 clinical testing in humans.
In the toxicity studies, Procizumab administration resulted in an immediate reduction of cDPP3 enzyme
activity, confirming the intended pharmacodynamic mechanism of action. Results of this study supported
a subsequent Phase 1 safety assessment of Procizumab in humans, with a starting dose of 3 mg/kg and
a maximum dose of 12 mg/kg (NCT06331884).
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