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Abstract

Increased circulating histones correlate with sepsis severity and are a potential
therapeutic target. Pre-clinical studies showed benefit with a histone-neutralizing
polyanion molecule (STC3141). We aimed to investigate the safety, tolerability, and
pharmacokinetics of STC3141 in critically ill patients with sepsis. We studied 26 pa-
tients with sepsis divided into four cohorts of one, five, ten, and ten subjects, re-
spectively. We conducted a dose-adjusted, open-label study to determine the safety,
tolerability, and pharmacokinetics of STC3141 administered as an IV infusion for up
to 72 h, with rate adjusted to estimated creatinine clearance. Four steady-state con-
centrations were targeted. Twenty of the 26 subjects (77%) in the study experienced
at least one adverse event (AE). The most frequently reported study drug-related AE
was a mildly prolonged aPTT (four events). Only one AE (pulmonary hemorrhage) led
to discontinuation of the drug. After excluding patients receiving renal replacement
therapy (RRT) patients, clearance ranged from 3.3 to 4.2L/h across cohorts and was
essentially completely renal in nature. Half-life values ranged from 5 to 7 h. The mean
(+SD) terminal half-life for non-RRT subjects and for whom it was possible to cal-
culate was approximately 9 (+4.77) h but increased to 19 (+7.94) h for subjects on
RRT. Overall, 18 (69.2%) patients completed the study to day eight in the ICU, and 22
(84.6%) survived to 28 days. STC3141 administration appeared to have an acceptable
degree of safety and tolerability and expected pharmacokinetics. Cautious, larger ran-

domized efficacy trials in sepsis appear justified.
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1 | INTRODUCTION

X BRITIS|
A S p E T PHARMACOLOGICAL
SOCIETY

Sepsis is a highly morbid condition with significant variation in in-
dividual disease progress and outcomes.! Its progression results
from a generalized dysregulated inflammatory response to infec-
tion mediated by, among other mechanisms, a variety of Damage
Associated Molecular Pattern molecules (DAMPs).? Histones are a
group of highly ionic DAMP molecules and act as powerful drivers
of inflammation and lead to significant tissue damage and death in
animals.®"® They are released into the extracellular milieu in associ-
ation with DNA due to tissue damage or by neutrophils in the form
of Neutrophil Extracellular Traps (NETS) that contain chromatin
DNA to wall off sites of infection. Histones, released into the local
tissue with chromatin, can diffuse into the circulation, along with
other NET components when the DNA is broken down by bacterial
DNases.

Extracellular histones are toxic to endothelial cells, cause aggre-
gation of platelets and erythrocytes, increase erythrocyte fragility,
and directly affect coagulation.” Given these observations, a pro-
gram was initiated to develop a histone-neutralizing therapy based
on small-molecule polyanions.7 The lead candidate from the devel-
opment program was a highly sulphated disaccharide of glucose
(B 1,4 linkage) with a methylated group at the terminal reducing end
at the p anomeric position, that is, p-O-methyl, cellobioside hepta
sulfate (mCBS), which is highly anionic in an aqueous environment.
mCBS attenuated the pathogenic effects of extracellular histones in
several preclinical models.” !

mCBS was evaluated in healthy volunteers to characterize its
pharmacokinetics and safety. In this study of infusions of up to 72h,
mCBS reached a steady state concentration of 23 pug/mL, had a fa-
vorable safety profile, a short plasma half-life of 3-4h, and almost
exclusive renal clearance (unpublished data). These characteristics
made it suitable for administration by continuous infusion with a tar-
get steady-state concentration in sepsis.

Accordingly, mCBS was administered for the first time to pa-
tients presenting with sepsis in Intensive Care Units in Australia
and Belgium. We aimed to assess its safety, tolerability, and phar-
macokinetics in sepsis patients with normal or impaired renal

function.

2 | METHODS

The REFINE study (ACTRN12620000716965) was a single-arm,
dose-adjusted, open-label, multi-center study to determine the
safety, tolerability, and pharmacokinetics of STC3141 administered
as an IV infusion of up to 72h in patients admitted to ICU with sep-
sis, where the rate of infusion was adjusted according to estimated
creatinine clearance. Four target steady state plasma concentrations
were planned: 5, 10, 20, and 25pg/mL, and 26 subjects were en-
rolled into four corresponding cohorts (Cohort 1, Cohort 2, Cohort
3, and Cohort 4) with one, five, ten, and ten subjects in each cohort,
respectively.

2.1 | Description of study drug
For clinical use, the active pharmaceutical agent was manufactured
as the sodium salt of p-O-methyl-cellobioside-hepta sulfate (mCBS.
Na). Each molecule consists of seven sodium counterions, which rap-
idly dissociate and form the anionic p-O-Methyl-cellobioside-hepta
sulfate (mCBS) molecule.

STC3141 is a sterile solution for IV infusion consisting of 70mg/
mL of mCBS.Na manufactured in compliance with current Good
Manufacturing Practice (¢cGMP) by Sypharma Pty Ltd, Dandenong,
Victoria. This preparation has been shown to be stable for 3é months
when stored at 2°C to 8°C.

At the trial site, the appropriate amount of STC3141 was dis-
pensed to each study subject in accordance with the dosing sched-
ule (see Tables S1 and S2).

2.2 | Subject enrolment
Subjects between 18 and 85 years of age, admitted to ICU with con-
firmed or suspected infection and receiving antibiotics, a SOFA sore
of 22, underwent screening over a 48-hour period starting no later
than 24h after admission. Subjects, or their legal representative,
signed an Informed Consent Form (ICF) before any study-specific
procedures or assessments. Subjects who met all inclusion and none
of the exclusion criteria were enrolled in the study.

The key exclusion criteria applied during the study are set out in
the Supplementary Appendix.

After all screening and baseline assessments on Day 0 and Day
1 were performed, eligible subjects were administered an IV infu-
sion of STC3141 for up to 72h, subject to the stopping rules set out
below. A schematic of the study design is provided in Figure 1, and a

schematic of the study phases is provided in Figure S1.

2.3 | Treatment of subjects

We enrolled 26 eligible subjects into four sequential treatment
cohorts. They received an infusion of STC3141 with the objective
of achieving a steady-state plasma concentration of 5, 10, 20, and
25ug/mL of mCBS with 1, 5, 10, and 10 patients in each cohort,
respectively.

A review by SSMC and subsequently IDMC of the biochemical
and coagulation parameters at the completion of each cohort was
carried out to determine the safety of the infusion prior to the deci-
sion to escalate to the next cohort.

As shown in Figure 1, the study drug was administered as a
continuous IV infusion for up to 72h using 3x100mL bags. Each
100-mL bag was administered over 24h at a rate of 4.1mL/h via a
dedicated infusion line and was prepared daily prior to use.

The dose of the study drug infusion required for each subject
was adjusted based on their estimated creatinine clearance using the
“Cockcroft-Gault” formula. The infusion rate of STC3141 (in mg/h)
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FIGURE 1 Diagram showing the process of patient identification, infusion administration and follow-up.

required to reach the target plasma concentration steady state (Css)
in subjects with varying creatinine clearance (CrCL) was calculated
in accordance with the formulae presented in Table S1. Simulation-
based modeling indicated a strict linear relationship (R=1) between
the estimated renal function and the dose of STC3141 required for
each target Css (see Figure S2). The infusion rate for each target Css
was calculated using the regression line equation from each curve
and the CrCL for each subject (determined prior to infusion) as per
Table S2. The dose rate calculated above was then used daily to pre-
pare the STC3141 IV infusion solution.

The STC3141 infusion was interrupted when the activated pro-
thrombin time (aPTT) exceeded 55s and recommenced after 4h at a
rate no greater than 80% of the original rate. In addition, the medi-

cation was permanently stopped if:

e Any AE occurred that required stopping the STC3141 infusion

e The condition of the subject deteriorated such that active treat-
ment was withdrawn

e The treating clinician determined not to continue with the infu-
sion in the subject's best interest

e The subject or relatives withdrew consent

e Death occurred

2.3.1 | Prior/concomitant medications

The use of any investigational drug or investigational medical device
within 90days prior to screening was prohibited, as was the use of
therapeutic doses of heparin or oral antithrombotic anticoagulants,
although subjects could receive thromboprophylaxis doses. All con-
comitant medications administered as part of the standard care of

the patients in the ICU during the course of the study were recorded.

2.3.2 | Study drug treatment compliance

All doses were administered in the ICU in the presence of the
Investigator or their designee and reviewed by the study sponsor.
Pauses in drug infusion in accordance with the above-listed stopping

rules were recorded. Compliance was determined to be achieved if
the subject had received between 80% and 120% of their planned
dose.

2.3.3 | Safety monitoring

Safety was assessed and monitored during the infusion period and
follow-up period of up to 8days after the start of study drug infu-
sion as long as the subject remained in the ICU. Safety monitoring
included physical examination, vital signs, laboratory testing [hema-
tology, coagulation, biochemistry, and urinalysis], 12-lead ECG, oc-
currence of AEs, and changes in concomitant medications/therapies.

Summaries of the clinical and biochemical parameters that were
measured at the different timepoints in the study are presented in
Table S3.

Adverse events were classified by system organ class (SOC) and
preferred term (PT) using the Medical Dictionary for Regulatory
Activities (MedDRA) Version 23.0. The severity of AEs was de-
termined by the investigators at each site and graded by Common
Terminology Criteria for Adverse Events (CTCAE) Version 5.0. The
treatment-emergent AEs (TEAEs) were summarized by severity and

by relationship to treatment.

Biomarker—samples and analyses

Where possible, additional blood samples were collected prior to
the start of the infusion and at 12, 24, 48, and 72h post-infusion to
carry out the analyses of the following exploratory endpoints: cir-
culating DNA, myeloperoxidase (MPO), IL-6, and pro-calcitonin (see
Appendix for details).

Pharmacokinetics (PK) analyses
Blood and urine/dialysate samples were obtained for the determina-
tion of the PK of IV-administered STC3141 in subjects with sepsis at
these time points: pre-infusion, 12, 24, 48, 72, 74, 78, 84, and 96h
post-infusion of the study drug using K, EDTA as the anticoagulant.
All PK analyses were based on the PK population, defined as all
subjects who received any amount of drug and had a quantifiable
Cnax @nd AUCt profile. The PK parameters were estimated using
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(The R Foundation for Statistical Computing, Vienna, Austria) and
verified by R Version 4.2.3 and Phoenix® WinNonlin® Version
8.3.4. The NPK1 PK population was used for all data presentation
and summaries. Actual elapsed time from dosing was used for the
final PK parameter calculations. The details of PK analysis are pre-
sented in the Appendix.

Global clinical measures. Global clinical measures, including time
alive to Day 28 and free of ICU, time alive to Day 28 and free of
Hospital, time alive to Day 28 and free of mechanical ventilation and
time alive to Day 28 and free of vasopressors were assessed from
medical records. All exploratory efficacy endpoints were analyzed
on the ITT population based on the observed data, using descriptive

summary statistics.

3 | RESULTS

As shown in Table 1, we studied 26 subjects aged between 41 and
84 years of age with equally distributed sex. The most frequent
underlying site of infection was respiratory, followed by gastroin-
testinal, urinary, and other sources (Table 1). The median baseline
estimated creatinine clearance was 63.0mL/min. At baseline, 10
subjects were on mechanical ventilation, 20 on vasopressors, and

three on continuous renal replacement therapy (CRRT).

3.1 | Disposition of subjects

A summary of subject disposition is presented in Table S4 of
the Appendix. Overall, 29 consenting subjects were screened,
with 26 eligible patients identified and 20 (76.9%) included in
the PK analysis. Overall, 22 subjects (84.6%) survived to 28 days.
The investigators did not attribute any of the 4 deaths to the
study medication. Overall, 18 of 26 (69.2%) subjects completed
the full protocol to day eight in the ICU. The remaining subjects
were not able to complete the full protocol to day eight due to
death (1), SAE (1), early discharge from the ICU (4), premature
discharge from the ICU (1) or requiring other treatments (1).
Overall, 22 (84.6%) subjects achieved a treatment compliance of
>80%. More details of subject disposition are given in the text
of Table S4.

3.1.1 | Safety

Adverse events and serious adverse events are summarized in
Table 2. Overall, 77% of the 26 subjects in the study experienced an
AE. Most of the AEs were of CTCAE (Common Terminology Criteria
for Adverse Events) Grade 1 and 2 categories. Most were considered
unrelated to the study drug (n=108 of 124). The most frequent re-
lated AE was a prolonged aPTT (four events).

There was only one serious AE, of pulmonary hemorrhage in a
subject from Cohort 3, that was deemed by the study investigator

to be related to the study drug, which led to study drug withdrawal.

3.1.2 | Biochemistry and APTT
There were no effects on urea, electrolytes, liver function tests, or
troponin. C-reactive protein (Figure S3), decreased from a median
baseline level of 240 to 106.3mg/L at Day 3 and further to 84.1 mg/L
at Day 8/ET. This trend was observed across all four cohorts.
Average creatinine concentrations decreased from baseline to
Day 8 in all cohorts (see Table S5 and Figure S3) from a median of
107 pmol/L at baseline to 82.2pmol/L after 72h and 70pmol/L at
Day 8. APTT changes are summarized in Table S6 and Figure S4.

3.2 |
plasma

STC3141 pharmacokinetic parameters—

The mean (+SE) concentration-time profiles by cohort are presented
in Figure 2 on the linear scale. For all cohorts, PK profiles showed a
rise in concentrations during the first 24 h of the infusion period, fol-
lowed by a plateau. At the end of infusion, concentrations declined
in a multi-exponential manner.

Drug exposure increased with increasing dose at each target C_,
as the study progressed through the cohorts from 1 to 4. However,
the C,, of STC3141 in all cohorts was lower than the target plasma
concentrations of 5, 10, 20, and 25ug/mL, respectively. Clearance
and drug plasma half-life were similar for all cohorts. When subjects
receiving RRT were excluded, mean values of clearance ranged from
3.3 to 4.2L/h across cohorts, while median half-life values ranged
from approximately 5 to 7h. The calculated terminal elimination half-
life was different between cohorts, mainly due to the PK profile of
STC3141 (three compartmental PK model) and the low concentra-
tions at the terminal phase in Cohorts 1 and 2. The data suggests that
the PK of STC3141 was linear in this population. Across cohorts, the
(t__ ) varied greatly, and was explained by differ-

time to reach C__ (t, ..

ences in drug administration rates between subjects. The subjects’
exposures in Cohort 3 appeared to be higher than in other cohorts,
and the terminal elimination half-life of STC3141 in these subjects was
longer than in other cohorts. Three of the 10 subjects in this cohort
received RRT. The mean (+SD) terminal half-life for non-RRT subjects
for whom it was possible to calculate (4 subjects) was approximately 9
(+4.77) h but increased to 19 (+7.94) h in the 3 subjects on RRT.

3.3 | STC3141 pharmacokinetic parameters—urine
The mean (+SE) cumulative amount of STC3141 excreted over
time for the PK population is presented by cohort in Figure 3.
Such amounts increased until approximately 96h post-dose once
a plateau was reached. The fraction of dose excreted in urine was
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TABLE 1 Baseline characteristics of study population.

Characteristic

Age (years)

n

Median (Min, Max)

Sex, n (%)
Male
Female

Race, n (%)
White

Black or African
American

Asian
Aboriginal
Other

Cohort1(N=1)

1

75.0 (75, 75)

1(100)

1(100)

0

0
0

Female subjects of childbearing potential, n (%)

Yes
No
Height (cm)

n

Median (Min, Max)

0
1(100)

1
160.00 (160.0, 160.0)

Estimated/Actual weight (kg)

n

Median (Min, Max)

BMI (kg/m?)

n

Median (Min, Max)

Primary infection site, n (%)

Lung

Gastrointestinal

Heart

Skin

Soft tissue

Unknown

Other

Hickmann line

Left hip

Urinary sepsis

Urine
Total SOFA score

n

Median (min, max)
APACHE Il score

n

Median (min, max)
Baseline lactate

n

Median (min, max)

1
63.90(63.9, 63.9)

1
24.960 (24.96, 24.96)

(100)

O O O O O O O O O » O

1
10.0 (10, 10)

1
17.0(17,17)

1
2.600 (2.600, 2.600)

Cohort 2 (N=5)

5
60.0 (45, 64)

3(60.0)
2 (40.0)

5 (100)
0

0
2 (100)

5
172.00 (147.0, 177.0)

5
91.00 (55.8, 120.6)

5
36.450 (18.64, 38.49)

8.0 (6, 14)

5
18.0 (11, 21)

5
1.100 (0.900, 4.000)

Cohort 3(N=10)

10
62.0 (41, 84)

5(50.0)
5(50.0)

10 (100)
0

2(40.0)
3(60.0)

10
176.50 (155.0, 185.0)

10
83.00(58.0, 128.0)

10
27.395 (18.31, 37.40)

2(20.0)
4(40.0)
0
0
1(10.0)
0
3(30.0)
1(10.0)
1(10.0)
1(10.0)
0

10
6.5 (3, 14)

10
21.0 (14, 25)

10
1.250(0.700, 3.600)

B (AspeT

Cohort 4 (N=10)

10
65.5 (41, 84)

5(50.0)
5(50.0)

9(90.0)
0

1(10.0)

2 (40.0)
3(60.0)

10
169.50 (152.0, 186.0)

10
81.75(66.0, 120.0)

10
30.540 (19.58, 51.94)

7(70.0)
2(20.0)

0
(10.0)

1
0
0
0
0
0
0
0

7.5 (5, 10)

10
21.5(10, 29)

10
1.050 (0.500, 5.000)

BRITISH 5 Of 9
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Overall (N=26)

26
61.5 (41, 84)

13 (50.0)
13(50.0)

25(96.2)
0

1(3.8)

4(30.8)
9(69.2)

26
172.50 (147.0, 186.0)

26
82.75(55.8,128.0)

26
29.335(18.31, 51.94)

11 (42.3)
8(30.8)
0
1(3.8)
1(3.8)
0
5(19.2)
1(3.8)
1(3.8)
1(3.8)
2(7.7)

26
7.5(3,14)

26
20.5(10, 29)

26
1.150 (0.500, 5.000)

(Continues)
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TABLE 1 (Continued)

Characteristic Cohort1(N=1) Cohort 2 (N=5) Cohort 3 (N=10) Cohort 4 (N=10) Overall (N=26)

Creatinine clearance (mL/min)

n 1 5 7 10 23

Median (min, max) 59.0 (59, 59) 69.0 (26, 165) 57.0(30, 128) 65.0 (30, 140) 63.0 (26, 165)
Mechanical ventilation n (%)

Yes 1(100) 2 (40.0) 3(30.0) 4 (40.0) 10 (38.5)
CRRT n (%)

Yes 0 0 3(30.0) 0 3(11.5)
Vasopressor n (%)

Yes 1(100) 5(100) 7 (70.0) 7 (70.0) 20 (76.9)

Abbreviations: APACHE, acute physiology and chronic health evaluation; BMI, body mass index; CRRT, continuous renal replacement therapy; SOFA,
sequential organ failure assessment.

TABLE 2 Adverse events (AE) and serious adverse events.

Cohort1N=1 Cohort2N=5 Cohort3N=10 Cohort4 N=10 Overall

n (%) n (%) n (%) n (%) N=26n (%)
Number of subjects with AE 1(100) 4 (80.0) 8(80.0) 7 (70.0) 20(76.9)
Number of subjects with serious AE 1(100) 3(60.0) 1(10.0) 0 5(19.2)
Number of subjects with worst severity of AE*?
Grade 1 and 2 (mild to moderate) 0 1(20.0) 4 (40.0) 4 (40.0) 9 (34.6)
Grade 3 and 4 (severe, life threatening) 1(100) 2(40.0) 4 (40.0) 3(30.0) 10 (38.5)
Grade 5 (Death) 0 1(20.0) 0 0 1(3.8)
Number of worst relationship to study drug
Related 0 1(20.0) 5(50.0) 2(20.0) 8(30.8)
Not related 1(100) 3(60.0) 3(30.0) 5(50.0) 12(46.2)

Note: One (3.8%) subject from Cohort 2 experienced a Grade 5 event of disease progression on Day 5, which was considered as AE, leading to death
and study discontinuation. Cohort 1: STC3141 (Target C_, 5pg/mL), Cohort 2: STC3141 (Target C_, 10pug/mL), Cohort 3: STC3141 (Target C_ 20 pg/
mL), Cohort4: STC3141 (Target C_, 25pug/mL). N, The total number of subjects in each Cohort under the stated population. n, Number of subjects
with non-missing data within the specific category. Percentages were based on N. The AEs that started from the first dose of study drug followed
until the 30-day follow-up period in this study or were already present prior to the first dose of study drug in this study regardless of causality and
increased in severity following administration of study drug regardless of causality. Relationship was considered as related, if it was definitely related,
probably related, possibly related, and unlikely related. Adverse events were coded using MedDRA, Version 23.0.

Abbreviation: AE, adverse event; C_, average concentrations at steady state; MedDRA, medical dictionary for regulatory activities.

ss’

2Subjects with multiple severity were counted only once under worst grade.
bSubjects with more than one relationship were counted only once under worst relationship.

approximately 80% across all cohorts. It was lower in Cohort 3 due a cohort level, C., was well within the predetermined safety margin.

to the use of RRT in 3 subjects. The subsequent decrease in Cohort The general condition was that C_ was 60 to 70% of target.

4 was due to the difference in the number of data points between

the last 2 collection intervals and the earlier ones (=7 vs. n=8 at

96h and n=10 before 96h). The mean drug renal clearance ranged 3.5 | Biomarkers

from approximately 1.9L/h to 3.6L/h; the lowest mean value was

associated with Cohort 3. The concentrations of potential biomarkers of disease progression
and pharmacodynamic activity, including circulating DNA, myelop-
eroxidase, and procalcitonin, are presented in Appendix—Figure S5.

3.4 | Assessment of the dose adjustment criteria

The adjustments made to the rate of infusion ensured that the C_ 3.5.1 | Clinical outcomes
did not exceed the target C .. Only in 3 cases was the rate of infu-
sion modified due to the aPTT exceeding the target of 55s, and, at The key clinical outcomes are summarized in Appendix—Table S7.
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Cohort 1: STC3141 (Css 5 pg/mL)

Cohort 2: STC3141 (Css 10 pg/mL)
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FIGURE 2 Mean (+SE) STC3141 Plasma Concentrations by Cohort (Linear Scale) over time in patients receiving full PK assessment.
Plasma PK parameters were computed from the individual data using a Non-Compartmental Analysis (NCA) approach. The PK parameters

included maximum observed plasma concentration (C__ ), time at which C

max

was observed (T

max)» aPparent terminal rate constant was the

max

slope of the In-linear terminal phase (Kel), area under the plasma concentration time curve from zero until the last detectable time point
(AUCO-t), Area Under the Curve from time O to time infinity (AUCO-inf), apparent terminal half-life (t1/2), total body clearance (CL), area
under the moment curve from time zero to the last observed concentration (AUMCO-t), area under the moment curve from zero to infinity
(AUMCO-inf), mean residence time (MRT), concentration at steady state (Css), total volume of distribution V.. Cohort 1: STC3141 (Target C_
5ug/mL); Cohort 2: STC3141 (Target C_, 10pug/mL), Cohort 3: STC3141 (Target C, 20 pg/mL), Cohort4:STC3141 (Target C_ 25 pg/mL).

4 | DISCUSSION

4.1 | Key findings

This is the first report of the administration of STC3141 in critically
ill patients with sepsis. STC3141 had an acceptable safety and toler-
ability profile in this highly morbid patient population. Protocol com-
pliance was satisfactory, with 84.6% of subjects receiving between
80% and 120% of the planned study drug dose. There was no rela-
tionship between dose, safety, and tolerability, and no dose-related
increase in AEs, SAEs, and deaths. PK analysis showed that C__ and
C,. increased in accordance with the planned target C_.. However, the
calculated C_ . and C,, for each cohort were lower than the target
plasma concentration, likely related to improvements in renal func-
tion over time. In addition, there were required adjustments to dose,
based on protocol, when aPTT exceeded the predetermined value of
55s. Approximately 80% of STC3141 was eliminated in urine over the
duration of the study, and mean renal clearance was very similar to
total clearance.

4.2 | Relationship to previous studies

The implication of extracellular histones as mediators of inflam-
matory pathogenesis in sepsis has been evaluated for well over a
decade. O'Meara et al.” demonstrated that SCT3141 can neutralize
many of the toxic effects of extracellular histones in vitro and in ani-
mal models of disease. mCBS is a highly negatively charged molecule
that was developed to counter the highly positively charged extra-
cellular histone molecules. This is the first study of a therapy that
aims at neutralizing extracellular histones in septic patients and was
developed on the basis of such research.

4.3 | Implications of study findings

Our findings suggest that a continuous infusion of mCBS in critically
ill septic patients is feasibly and reasonably safe. Moreover, they imply
that renal function and its dynamic changes are the major determinants
of clearance and plasma drug levels. In addition, they suggest that the
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FIGURE 3 Mean (+SE) Cumulative Amount of STC3141 Excreted by Elapsed Time by cohort over time in patients receiving full PK
assessment. Urine PK parameters were computed from the individual data using a Non-Compartmental Analysis (NCA) approach. The total
amount of STC3141 excreted unchanged in the urine from zero until the last detectable time point (AeO t), fraction of STC3141 excreted
unchanged in the urine (fe), and renal clearance of STC3141 (CLr). Cohort 1: STC3141 (Target C_ 5pg/mL); Cohort 2: STC3141 (Target C_
10pg/mL), Cohort 3: STC3141 (Target C, 20 pg/mL), Cohort4: STC3141 (Target C_ 25 pg/mL). For Cohort 4, the number of datapoints at the
120h and 144 h collection intervals was n=7 compared to previous collection intervals where there were more datapoints (h=8 at 96h and

n=10 when time was <96h).

study drug does not have specific adverse biochemical effects but that
it prolongs aPTT. Thus, coagulation parameters should be monitored
during mCBS infusion. Finally, the observed patient outcomes and
the changes in circulating DNA, neutrophil extracellular traps (NETs)
(measured by MPO levels), interleukin-6 (IL-6), procalcitonin, and other
parameters suggest no harmful trends in the relevant biology and clini-

cal states targeted with this intervention.

4.3.1 | Study strengths

The strengths of this study are that it describes for the first time a
novel approach for the treatment of a proposed mechanism of sep-
sis (extracellular histones), which is considered a driver of disease
morbidity and mortality. In addition, it found that STC3141 has an
acceptable safety profile in this population. Moreover, the biologi-
cal markers studied provide a basis for further controlled investiga-
tions of STC3141. Finally, the demonstrated tolerability, ability to
deliver the product with high compliance, and PK information can

help guide dosing in future studies.

4.4 | Study limitations

We acknowledge several limitations. This is not a randomized con-
trolled trial. Thus, no inferences can be made regarding efficacy.
However, understanding of the feasibility, safety, and PK of this drug
is necessary prior to interventional trials. The sample size was small.
However, the range of conditions was wide and the spread of renal
function similarly wide, enabling an assessment of PK that is relevant
to sepsis. The assessment of safety was limited to a small cohort.
Thus, side effects may emerge with more patients or higher doses
or both. However, this first study in critically ill humans with sep-
sis provides the rationale and preliminary safety data for continued

cautious investigations of this agent.

5 | CONCLUSIONS

This study provides first insights into the safety, tolerability, and
pharmacokinetics of STC3141 in septic patients when administered

as a continuous intravenous infusion for up to 72h in an intensive
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care unit setting. Its findings provide justification and rationale for

its continued investigation in future controlled trials.
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