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ABSTRACT

Introduction Acute Kidney injury (AKI) is a common
complication after cardiac surgery (CS) and is associated
with adverse short-term and long-term outcomes. Alpha-
1-microglobulin (ATM) is a circulating glycoprotein with
antioxidant, heme binding and mitochondrial-protective
mechanisms. RMC-035 is a modified, more soluble,
variant of ATM and has been proposed as a novel targeted
therapeutic protein to prevent CS-associated AKI (CS-AKI).
RMC-035 was considered safe and generally well tolerated
when evaluated in four clinical phase 1 studies.

Methods and analysis This is a phase 2, randomised,
double-blind, adaptive design, parallel group clinical
study that evaluates RMC-035 compared with placebo in
approximately 268 cardiac surgical patients at high risk
for CS-AKI. RMC-035 is administered as an intravenous
infusion. In total, five doses will be given. Dosing is based
on presurgery estimated glomerular filtration rate (€GFR),
and will be either 1.3 or 0.65mg/kg.

The primary study objective is to evaluate whether RMC-035
reduces the incidence of postoperative AKI, and key secondary
objectives are to evaluate whether RMC-035 improves
postoperative renal function compared with placebo. A blinded
interim analysis with potential sample size reassessment

is planned once 134 randomised subjects have completed
dosing. An independent data monitoring committee will
evaluate safety and efficacy data at prespecified intervals
throughout the trial. The study is a global multicentre study at
approximately 30 sites.

Ethics and dissemination The trial was approved by the
joint ethics committee of the physician chamber Westfalen-
Lippe and the University of Miinster (code ‘2021-778f-A) and
subsequently approved by the responsible ethics committees/

,'® Claudio Ronco,'® Alexander Zarbock
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STRENGTHS AND LIMITATIONS OF THIS STUDY

= The trial was designed by a group of global experts
in acute kidney injury (AKI) and cardiac surgery,
with input from or review by the US Food and Drug
Administration and several national medicinal regu-
latory authorities in Europe and North America.

= This trial uses an adaptive trial design while pre-
serving data integrity based on a blinded interim
analysis, allowing for reassessment of statistical
assumptions, for example, AKI event rate, with the
possibility to increase the number of patients to be
recruited.

= Trial subjects will be recruited at multiple centres
in Europe and North America that are considered to
reflect standard of care in cardiac surgery.

= The trial is not powered to show differences in less
frequently occurring longer-term outcomes such as

major adverse Kidney events.

relevant institutional review boards for the participating sites.
The study is conducted in accordance with Good Clinical
Practice, the Declaration of Helsinki and other applicable
regulations. Results of this study will be published in a peer-
reviewed scientific journal.

Trial registration number NCT05126303.

INTRODUCTION

Globally, an estimated 2million cardiovas-
cular procedures per year are performed.'
Acute kidney injury (AKI) is considered an
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important determinant of mortality in patients under-
going cardiovascular surgery.”® Various epidemiological
studies show that cardiac surgery-associated AKI (CS-AKI)
occurs in up to 30% of CS patients* and is associated with
an increased morbidity as well as short-term and long-term
mortality.”® The short-term and long-term mortality rate
are 10.7% and 30%, respectively, and increase along with
severity of stages.® Heart failure, chronic hyperglycaemia,
anaemia, obesity, preoperative exposure to nephrotoxic
drugs or contrast media, inflammation, proteinuria, and
pre-existing kidney disease were systematically reviewed
and were found to be associated with an increased risk of
postoperative CS-AKI.”

In clinical studies evaluating potential treatments to
prevent CS-AKI in high-risk groups, event rates of AKI
up to 65.5% in a high-risk population'” and 71.7% in
patients with a positive biomarker test (that identifies
patients at very high risk for AKI) shortly after surgery''
have been reported. Recent studies on CS-AKI showed
that patient enrichment based on the combination of the
complexity of surgery and comorbidities resulted in AKI
rates between 28% and 34.2%.'*

Current treatment strategies and clinical manage-
ment of CS-AKI are mainly supportive, including optimal
fluid management and maintenance of haemodynamic
stability.'* At present, no specific therapeutic interven-
tions are available for prevention or treatment of CS-AKI.
This is an area of large unmet clinical need, where
patients who develop CS-AKI are at risk for additional
severe complications, including need for renal replace-
ment therapy (RRT), development of chronic kidney
disease (CKD) and mortality. Thus, a single AKI episode
after CS can lead to a significant burden of comorbidi-
ties, prolonged hospital stays, poor quality of life and high
long-term costs.

Recombinant alpha-1-microglobulin

The investigational medicinal product (IMP), RMC-035,
contains the pharmacologically active protein RMC-035,
which is a recombinant and modified variant of endog-
enous human alpha-1-microglobulin (AIM). It has four
distinct molecular mechanisms, including heme binding,
reductase activity, radical scavenging and mitochondrial
binding/protection.'”” Employing several antioxidative
mechanisms, it protects cells and tissues from various
forms of cell damage caused by oxidative stress, including
free radicals and reactive oxygen species.'®"

RMC-035 has been evaluated in four phase 1 clinical
studies: single ascending dose and multiple ascending
dose studies in healthy subjects, a renal impairment study,
and a phase 1b pharmacokinetic and safety study in CS
patients. Available clinical data indicate that RMC-035 is
safe and generally well tolerated across study populations
and support its continued development in CS-AKI.

The pharmacological characteristics of RMC-035
are appropriate for the chosen indication of CS-AKI as
it targets multiple critical disease pathways of CS-AKI,
including ischaemia-reperfusion injury, heme toxicity

and mitochondrial dysfunction. Furthermore, RMC-035
is rapidly distributed to kidney proximal tubular cells (via
glomerular filtration), resulting in high drug exposure
in the cells where the primary injury occurs in AKI. It is
administered as intravenous infusion with short systemic
half-life, which is ideal for hospitalised patients requiring
specific renal protection.

Trial objectives

This is a phase 2, randomised, placebo-controlled, double-

blind, adaptive design, parallel group clinical study to

evaluate the efficacy and safety of RMC-035 in subjects
at high risk for AKI following open-chest CS. The study
is being conducted to provide proof-of-concept efficacy
data and to guide the design of a subsequent pivotal study
in this patient population. Based on an integrated assess-
ment of available non-clinical and clinical data, RMC-

035 is considered to be well tolerated and is expected to

provide targeted renal protection in this patient popula-

tion, with the aim to prevent or ameliorate perioperative
and postsurgery renal injury.

Primary objectives are to evaluate RMC-035 for the

following outcomes:

» Prevention of AKI (Kidney Disease Improving Global
Outcomes (KDIGO)) definition® in subjects under-
going CS with additional risk factors for developing
CS-AKI.

» Safety and tolerability.

Key secondary objectives are to evaluate RMC-035 for the

following outcomes:

» To evaluate RMC-035 for the prevention of postopera-
tive decline (within 72 hours) in renal function.

» To evaluate RMC-035 for the reduction of postopera-
tive AKI duration.

Other secondary objectives are to evaluate RMC-035 for

the following outcomes:

» To evaluate RMC-035 for preserving postsurgery renal
function up to day 90.

» To evaluate RMC-035 for the prevention of postopera-
tive dialysis up to day 90.

» To evaluate RMC-035 for the prevention of major
adverse kidney events (MAKE) at days 30 and 90,
respectively.

» To evaluate RMC-035 for the prevention of AKI within
72 hours (based on cystatin C and/or urine output
(UO)).

» To further evaluate RMC-035 for the prevention,
persistence and severity of AKI within 72 hours (based
on serum creatinine (SCr) and/or UO or cystatin C
and/or UO)and within 7days (based on SCr and/or
UO r cystatin C and/or UO).

» To evaluate RMC-035 for reducing postoperative albu-
minuria and proteinuria up to day 90.

» To evaluate the pharmacokinetics of RMC-035.

» Identification and characterisation of antidrug anti-
bodies (ADA) developed after intravenous adminis-
tration of RMC-035.

Exploratory objectives are to evaluate:
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Table 1 Inclusion and exclusion criteria

Inclusion A subject is eligible for the study if all of the following apply:
criteria 1. Institutional review board/international ethics committee approved informed consent obtained.

2. Ability to understand and comply with the study requirements and able to provide written informed consent.

3. Age >18and <85 years.

4. Estimated glomerular filtration rate is 30 mL/min/1.73m?.

5. Subject is scheduled for non-emergent coronary artery bypass grafting (CABG) surgery and/or valve surgery
and/or ascending aorta aneurysm surgery with use of cardiopulmonary bypass, and AKI risk factors are
present at screening.

. Female subject is not of childbearing potential or agreeing not to become pregnant.
. Female subject must not be breast feeding.
. Female subject must not donate ova.
. Male subject and their female spouse/partner(s) who are of childbearing potential must be using a highly
effective form of birth control.
10. Male subjects must not donate sperm.
11. Subject agrees not to participate in another interventional study.
Exclusion  Subject will be excluded from participation if any of the following apply:
criteria 1. Medical condition that makes the subject unsuitable for study participation.

2. Scheduled for emergent surgeries (eg, aortic dissection).

3. Scheduled for CABG and/or valve surgery and/or ascending aorta aneurysm surgery combined with additional

non-emergent cardiac surgeries (eg, congenital heart defects).

4. Scheduled to undergo transcatheter aortic valve implantation or transcatheter aortic valve replacement, or off-

pump surgeries or left ventricular assist device (LVAD) implantation.

5. Experiences a cardiogenic shock or haemodynamic instability which require inotropes or vasopressors or

other mechanical devices within 24 hours prior to surgery.

6. Requirement for defibrillator or permanent pacemaker, mechanical ventilation, intraaortic balloon pumping,

LVAD or other forms of mechanical circulatory support.

7. Diagnosed with AKI (as defined by KDIGO criteria) within 3 months prior to surgery.

8. Required cardiopulmonary resuscitation within 14 days prior to cardiac surgery.

9. Ongoing sepsis or an untreated diagnosed clinically significant infection (viral or bacterial).

10. Total bilirubin or alanine aminotransferase or aspartate aminotransferase >2 times the upper limit of normal.

11. History of solid-organ transplantation.

12. History of renal replacement therapy.

13. Medical condition which requires active immunosuppressive treatment.

14. Ongoing chemotherapy or radiation therapy for malignancy that may have an impact on kidney function.

15. Received an investigational medicinal product within the last 90 days (or within 5 half-lives of the
investigational drug, whichever is longer).

16. Subject has a known allergy to RMC-035 or one of its constituents or has previously received RMC-035.
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AKI, acute kidney injury; KDIGO, Kidney Disease Improving Global Outcomes.

» Postbaseline changesin kidneyand cardiac biomarkers. Main outcomes
» Length of postoperative stay in intensive care unit and Primary endpoints

overall hospitalisation time. Primary efficacy endpoint
» Health-related quality of life. Proportion of patients developing AKI within 72 hours
METHODS AND ANALYSIS after first dose of I.MP, based. on SCr and/or UO .('AKI
Patients of any stage/severity according to KDIGO definition,

that is, SCr >1.5 times baseline, or increase of SCr of
20.3mg/dL (226.5pmol/L), or UO <0.5mL/kg/hour
for >6 hours).

The target patient population is adults undergoing open-
chest CS, that is, coronary artery bypass grafting and/
or valve surgery and/or aorta surgery with additional
predisposing risk factors for CS-AKI. Subjects planned to
undergo CS will be systematically screened for eligibility.
Informed consent will be obtained by study site’s principal
or subinvestigators in all eligible patients before randomi-
sation and surgery. Inclusion and exclusion criteria are
described in table 1.
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Primary safety endpoint

Nature, frequency and severity of treatment-emergent
adverse events (TEAEs; defined as any AE which occur
within 72 hours after last IMP administration).

Secondary endpoints

Key secondary endpoints

Time-corrected area under the curve (AUC) of SCr for
days 1-4 (72 hours after first dose of IMP).
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Table 2 Other secondary endpoints and exploratory endpoints

Other secondary » Postbaseline changes in renal function
endpoints
day 7/discharge, day 30 and day 90.

— SCr and cystatin C (and corresponding eGFR values) at 12, 24,48 and 72 hours, respectively, and at

— Change from baseline, up to day 7/discharge, of peak SCr and cystatin C.
» Time-corrected AUC of cystatin C for day 1 to day 4 (72 hours after first dose of IMP).

» Need for renal replacement therapy

— Dialysis treatment (for any reason) within 72 hours and within 7 days after end of surgery.
— Dialysis free days from end of surgery to day 30 and day 90, respectively.
» MAKE at day 30 and day 90, defined as death, any dialysis or >25% reduction of eGFR compared with

baseline chronic kidney disease epidemiology collaboration equation (either SCr, cystatin C or both).

» AKI characteristics

22-24

— AKI within 72 hours after first dose of IMP based on cystatin C and/or UO (AKI of any stage/severity
defined as cystatin C >1.5 baseline, OR UO <0.5 mL/kg/hour for >6 hours).
— AKI within 7 days after first dose of IMP (based on SCr and/or UQO criteria, or cystatin C and/or UO

criteria).

- AKI persistence, defined as an AKI (KDIGO definition) developing within 72 hours after first dose of
IMP and with a duration of >72 hours. persistence will also be assessed per AKI severity stage*.
— AKI severity stage* within 72 hours and within 7 days after first dose of IMP
— *Severity of AKI defined as the following:
— Stage 1: SCr 1.5-1.9 times baseline within 7 days, or >0.3 mg/dL (>26.5umol/L), or urine output

<0.5mL/kg/hour for 6 to <12 hours.

— Stage 2: SCr 2.0-2.9 times baseline within 7 days or urine output <0.5mL/kg/hour for >12 hours.
— Stage 3: SCr 3.0 times baseline within 7 days, or increase in SCr 4.0mg/dL (>353.6 ymol/L), or
initiation of renal replacement therapy or urine output <0.3 mL/kg/hour for >24 hours or anuria for

>12hours.
Exploratory >

Endpoints 30 and day 90.

Postbaseline changes in urine albumin to creatinine ratio and urine protein to creatinine ratio at day 4, day

» Pharmacokinetics of RMC-035 in plasma (AUC and Cmax).

» Presence and titers of ADA at day 1 (presurgery), day 30 and day 90.

» Characteristics of ADA developed at day 30 and day 90 with regards to isotype, neutralising capacity and
cross-reactivity with endogenous alpha-1-microglobulin (A1M).

Postbaseline changes in kidney and cardiac biomarkers

» Kidney biomarkers: urine kidney injury molecule 1, neutrophil gelatinase-associated lipocalin, tissue
inhibitor of metalloproteinase 2, insulin like growth binding factor protein 7, chemokine ligand 14 (CCL-
14), interleukin-18 (IL-18), liver fatty acid binding protein and 8-hydroxy-2'- deoxyguanosine.

» Cardiac biomarkers: plasma N-terminal-prohormone of brain natriuretic peptide and cardiac troponin |

and T (cTnl, cTnT).
Hospitalisation time and discharge facility

» Length of index ICU stay and index hospital stay.
— Index ICU stay (in days) defined as the duration of stay in the ICU.
— Immediately following surgery or recovery room postsurgery until ICU discharge.
- Index hospital stay (in days) is defined as the duration of stay in the hospital from the day of surgery to

hospital discharge for the index surgery.

» Nature of subject discharge facility (eg, home, skilled nursing facility, rehabilitation centre).

Health-related quality of life assessments

» Change from baseline to day 90 in the following patient-reported outcomes:
— MOS 36-ltem Short Form Survey Instrument.
— European Quality of Life 5 Domain 5-Level Score.

ADA, antidrug antibody; AKI, acute kidney injury; AUC, area under the curve; eGFR, estimated glomerular filtration rate; ICU, intensive care
unit; IMP, investigational medicinal product; MAKE, major adverse kidney events; MOS, Medical Outcome Study; UO, urine output.

Duration of AKI defined as the number of days meeting
the definition of AKI (KDIGO definition) starting within
72 hours after first dose of IMP until resolution.

For other secondary endpoints and exploratory
endpoints, please see table 2.

Trial oversight
A scientific advisory board of experts in anaesthesiology
and CS has been established by the sponsor to facilitate

design of the trial, provide medical scientific leadership
and make trial-specific recommendations to the sponsor.
Likewise, an independent unblinded data monitoring
committee (DMC) consisting of experts in AKI and a stat-
istician will perform review of safety findings at regular
intervals during the study. The working procedures of
the DMC are defined in a DMC charter; their safety eval-
uation will be based on all available accumulated safety
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Figure 1

data. The DMC will also be responsible for recommenda-
tion on the study conduct following the interim analysis
(IA) based on predefined unblinded statistical output.
Communication and recommendations by the DMC will
be blinded. Completeness and accuracy of the data will
be monitored by a clinical research organisation, which
performs regular monitoring visits.

Patient and public involvement statement

Reflecting the acute and unpredictable nature of CS-AKI,
there are no specific patient advocacy groups at present;
closest are organisations that represent kidney diseases
after CS in general and, although they are aware of our
programme, they were not specifically consulted on the
design of this study.

Trial design

Overall study design

This is a phase 2, multicentre, randomised, double-blind,
placebo-controlled, adaptive design, parallel group trial
including patients undergoing open-chest CS. The study
consists of a screening period of up to 30 days before
surgery, five in-hospital visits during the anticipated
postoperative hospitalisation period and two additional
follow-up visits at day 30 and day 90, respectively. A study
flow chart is shown in figure 1 and the schedule of study
specific assessments is presented in table 3. The study
reporting was assessed following Standard Protocol Items:
Recommendations for Interventional Trials (SPIRIT)
guidelines and is presented in the SPIRIT checklist in
online supplemental material 1.

Randomisation procedure
The trial population consists of patients at high risk for AKI
and undergo CS with additional predisposing risk factors

Study flow chart. AE, adverse event; ICU, intensive care unit; SAE, serious AE.

for CS-AKI (inclusion and exclusion criteria are shown in
table 1). Eligible subjects will be randomised to receive
either RMC-035 or placebo in a 1:1 randomisation ratio.
Both region (EU vs North America) and preoperative
eGFR calculated using the CKD-Epidemiology Collabora-
tion (EPI) equation with SCr on local laboratory results
(=60 and <60 mL/min/1.73 m2) will be used as stratifica-
tion factors to ensure a balanced randomisation within
these groups. Randomisation will be performed by the
investigators using the centralised electronic randomisa-
tion platform. Randomisation codes will be subsequently
computer generated and sent to study pharmacists for
IMP preparation.

IMP presentation and blinding

The investigator, study personnel and subject will be
blinded to the identity of the IMP (RMC-035 or placebo).
The investigational pharmacist will be responsible for the
preparation of IMP for each subject and will be unblinded
to the randomisation assignment. In the event of a
medical emergency requiring knowledge of the treatment
assigned to the subject, unblinding can be performed and
the treatment code for a given randomised subject will be
provided. The time, date, subject number and reason for
obtaining any of these codes, and therefore, breaking the
blind will be documented in the study file. The treatment
code can only be requested by the investigator or other
persons designated as subinvestigators. No subjects or
study personnel will be made aware of the treatment given
unless a medical emergency necessitates such disclosure.
Both IMP and placebo will be presented in 50 mL syringes
and labelled in a standardised manner. Label informa-
tion includes study protocol number, subject-ID, syringe
number, date and time of IMP preparation, IMP content

Mazer CD, et al. BMJ Open 2023;13:e068363. doi:10.1136/bmjopen-2022-068363
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Table 4 Plasma pharmacokinetics (PK) sampling scheme

Plasma PK sampling Predose 30min 1hour 90 min 2hours
study day Time window <30 min +5 min +5 min +15 min +15 min
Day 1 Start of infusion 1 (t=0hour) X X X

Day 2 Start of infusion 4 (t=24 hours) X

Day 3 Start of infusion 5 (t=48 hours) X

(RMC-035 or placebo) and sponsor contact information,
but no information about randomisation group. Both
RMC-035 and placebo are transparent, odourless fluids
that cannot be differentiated optically or by other sensa-
tions. Pharmacokinetic samples taken at the study sites
and evaluated in a central laboratory of the sponsor will
be used to determine systemic exposure to study drug.

IMP dosing

In total, five intravenous doses of either RMC-035 or
placebo will be administered during the study. The first
dose will start approximately 10 min before cardiopulmo-
nary surgery is initiated (Ohour), and subsequent doses
will be given at 6, 12, 24 and 48 hours later. IMP will be
given as a continuous intravenous infusion over either
60min (first two doses) or 30 min for subsequent doses.
Due to the pharmacokinetic properties of RMC-035, the
predefined dose levels (prior to surgery) are based on
renal function (eGFR by CKD-EPI equation with SCr) at
screening (day -1, visit 1): (1) subjects with eGFR 260 mL/
min/1.73 m* will receive 1.3 mg/kg (per dose) for the
first and second dose, followed by 0.65 mg/kg (per dose)
for the third, fourth and fifth dose; (2) subjects with
eGFR >30and <60 mL/min/1.73 m? will receive 0.65 mg/
kg (per dose) for all five doses. The trial drug is provided
on top of standard of care of each centre.

Permanent discontinuation of IMP

Local laboratory results will be used for clinical care and
real time evaluation of AKI for purposes of IMP discon-
tinuation. Subjects who meet any of the following IMP
discontinuation criteria during the treatment period
will be discontinued from IMP and continue study
participation and procedures and follow-up as per the
schedule of assessment until the end of the study visit:
(1) development of stage 22 AKI, according to KDIGO
definition, (2) need for RRT, (3) need for percutaneous
or surgical mechanical circulatory support or extracor-
poreal membrane oxygenator, (4) reporting of a grade
3 (per Common Terminology Criteria for Adverse
Events) or higher AE of Injection-site reaction (ISR) or

Infusion-related reaction (IRR), and which is considered
to be an immune-mediated reaction

The IMP will be discontinued in case of any of the
following abnormal liver chemistry tests in blood: (1)

alanine aminotransferase (ALT) > 3x upper limit of =

normal (ULN) combined with total bilirubin >2 x ULN
in the same sample, (2) ALT >3 x ULN if associated with
symptoms (new or worsening) believed to be related to
hepatitis (such as fatigue, nausea, vomiting, right upper
quadrant pain or tenderness or jaundice) or believed to
be related to hypersensitivity (such as fever, rash or eosin-
ophilia), (3) ALT >3 x ULN if confirmed in a second
sample within 24 hours and in the second sample inter-
national normalised ratio is increased to >1.5 x ULN,
(4) ALT >8 x ULN in any individual sample during the
treatment period. All liver chemistry abnormalities as
summarised above need to be followed up regularly (at
least every 24 hours) until values have returned to base-
line or are considered stable. If IMP is discontinued, the
subject will remain in the study to be evaluated until the
end of the study visit (as much as possible) or complete
the end of the study visit assessments.

Planned sample size and IA

A minimum of 268 and a maximum of 348 patients are
planned to be randomised at approximately 30 sites
predominantly across Europe and North America. The
final number of patients randomised will depend on the
results of the IA.

There will be one IA during the trial which will be
conducted once 50% of the planned randomised subjects ¢
have completed visit 6 (days 5-9). Sample size may be
increased to a maximum of 348 randomised subject but
will not be decreased. The study may be stopped at the IA
for futility or safety reasons. Study eligibility criteria may
also be modified.

Safety reporting

Safety is followed up until last study visit at day 90. Serious
AFEs (SAEs) will be reported to the sponsor and other stake-
holders as per regulatory requirements (eg, competent -

Table 5 Plasma and urinary biomarker sampling scheme

Biomarker sampling Predose 6hours 24hours 48 hours 72hours
Time window (in relation to start of infusion 1 (=0 hour)) <60 min +30 min +30 min +30 min +30 min
Urine X X X X

Plasma/serum X X X
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authorities and/or IRBs/CECs, when applicable). Non-
SAEs will only be reported up to day 30 TEAEs are defined
as AEs, which occur after the initial IMP administration
through 72 hours after last IMP administration. Safety
reporting will be managed by a clinical research organisa-
tion in compliance with regulatory requirements of each
region of the study.

Statistical considerations

For the primary endpoint, KDIGO AKI (serum creatinine
and UO) within 72 hours after first dose of IMP, RMC-035
has been assumed to lead to a 30% relative risk reduction
versus placebo. The event rate in the placebo group has
been assumed to be 50%.%" A sample size of 268 subjects
randomised leads to a test power of 80% to show statis-
tically significant results at a two-sided significance level
(alpha) of 0.10.

The primary endpoint will be analysed by the Cochran-
Mantel-Haenszel estimate of the common relative risk
(RMC-035 vs placebo) across the four stratification groups
formed by region and preoperative eGFR (=60and <60 mL/
min/1.73 m®). In addition, the proportion of subjects with
AKI within 72 hours after first dose of IMP and its 90% CI
will be calculated for each treatment group. The hypotheses
to be tested are as follows: (1) Null hypothesis: the propor-
tion of subjects developing AKI within 72 hours after first
dose of IMP is the same for the RMC-035 and the placebo
treatment groups (Pryc.os;=Ppiaceo) > (2) Alternative hypoth-
esis: the proportion of subjects developing AKI within 72
hours after first dose of IMP is different for the RMC-035
and the placebo treatment groups (Pyyc.os5 # Ppiaceno) -

All secondary endpoints have a supplementary char-
acter and will be reported with no strict control of the type
I error. Secondary continuous efficacy endpoints that are
measures of renal function will be analysed using robust
regression of log-transformed values having sequentially
imputed any missing data using multiple imputation. A
sensitivity analysis will be performed using a mixed model
for repeated measurements (MMRM) if data are approx-
imately normally distributed.

For the key secondary AUC endpoint, the geometric
least square means of the time-corrected AUC of SCr for
days 1-4 will be obtained for each, RMC-035 and placebo,
by transforming the model estimates back to the original
scale.

Supportive analyses of renal function will be performed
on cystatin C levels (and corresponding eGFR values
assessed by CKD-EPI equations with either SCr, cystatin
C or both) and cumulative AUC values up to each time-
point. Secondary binary efficacy endpoints will be anal-
ysed using the same approach as specified above for the
primary endpoint.

Further details on the IA and the control of the type I
error will be provided in the DMC Charter and the statis-
tical analysis plan (SAP).

Safety endpoints
Safety analyses will be conducted on the safety analysis set,
which includes all randomised subjects who received at

least 1 dose of IMP. To characterise the safety profile, the
number and percentage of subjects with TEAEs and AEs
per dose group will be tabulated. Descriptive statistics will
be provided for laboratory tests (haematology, biochem-
istry, urinalysis) and vital signs (pulse rate, respiratory
rate and blood pressure) by visit and for the changes from
baseline to each visit split by treatment group. In addi-
tion, the development of ADAs after intravenous adminis-
tration of RMC-035 will be investigated and characterised.

Pharmacokinetics

Descriptive statistics will be presented for plasma concen-
trations by scheduled sample time. Specific pharmacoki-
netic parameters will be presented separately. Summaries
will be provided by dose group, age group and by renal
function prior to surgery.

Sensitivity analyses and secondary endpoints

Secondary continuous efficacy endpoints that are
measures of renal function will be analysed using robust
regression of log-transformed values having sequentially
imputed any missing data using multiple imputation. A
sensitivity analysis will be performed using a MMRM if
data are approximately normally distributed. The relative
difference (RMC-035 vs placebo) and its 90% CI will also
be reported.

Supportive analyses of renal function will be performed
by using cystatin Clevels (and corresponding eGFR values
assessed by CKD-EPI equations with either SCr, cystatin
C or both) and cumulative AUC values up to each time
point.

Secondary binary efficacy endpoints will be analysed
using the same approach as specified above for the
primary endpoint.

Additional sensitivity analyses of the primary and
secondary endpoints, and evaluation of exploratory
endpoints, will be detailed in the SAP.

ETHICS AND DISSEMINATION
This trial will be conducted in accordance with the
protocol and consensus ethical principles derived from
international guidelines including the Declaration of
Helsinki and Council for International Organisations
of Medical Sciences International Ethical Guidelines;
applicable International Conference on Harmonisa-
tion Good Clinical Practice Guidelines; and applicable
laws and regulations. The protocol, substantial protocol
amendments, ICF, IB and other relevant documents (eg,
any other written information regarding this trial to be
provided to the patient or the patient’s legal representa-
tive) are approved by the Ethics Committee of the Physi-
cians Chamber Westfalen-Lippe and the University of
Munster in Germany (file number 2021-778{-A), as well
as the relevant ethics committees or institutional review
boards at all participating sites.

Informed consent will be given by patients before any
study relevant procedure is performed. Patients will be
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assigned a unique patient identification number. Any
patient records or datasets that are transferred to the
Sponsor will contain this identifier only; patient names
and any information which would make the patient
identifiable will not be transferred. All laboratory spec-
imens, evaluation forms, reports and other records will
be identified in a manner designed to maintain patient
confidentiality.

Irrespective of whether the trial is completed or prema-
turely terminated, the sponsor will ensure that the trial
results will be posted on publicly available clinical trial
registries in accordance with their requirements. In addi-
tion, results will be presented at international congresses
and published in peer-reviewed journals. Participant-level
access to data will not be granted to the public.

CONCLUSIONS

The ongoing phase 2 (AKITA) study is specifically
designed to answer the primary research question whether
the investigational drug RMC-035 can reduce the occur-
rence of CS-AKI within 3 days after open CS. Study results
will also provide pertinent information on other clinically
relevant endpoints, such as the severity, duration and
persistence of AKI, changes in postoperative renal func-
tion and MAKE, and will significantly expand the current
knowledge of the safety profile of RMC-035. Finally,
biomarker analysis may improve the understanding of its
mechanism of action, shed light on relevant disease path-
ways in CS-AKI and facilitate the design of future clinical
trials of RMC-035.
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