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Kidney Transplantation

Assessing Pharmacokinetics and Safety 
of Therapeutic Alpha-1-Microglobulin in 
First-in-Human Kidney Transplantation: A 
Noncomparative Open-Label Multiple-Dose 
Phase 1b Study
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Background. RMC-035 is a modified version of alpha-1-microglobulin, an endogenous protein developed as a reno-
protective agent. Its intended use is to reduce the risk of irreversible loss of kidney function in cardiac surgery patients and to 
reduce delayed graft function in kidney transplant recipients. This first-in-human study aimed to evaluate the pharmacokinet-
ics and safety of RMC-035 in kidney transplant recipients.  Methods. Eight living-donor kidney transplant recipients were 
included in 2 dose cohorts. The study drug RMC-035 was administered starting with the first dose during transplantation. 
Four additional doses were administered once daily following transplantation. In the first cohort, all 5 doses of RMC-035 
were equal, whereas in the second cohort, the last 3 doses were doubled. Safety monitoring, laboratory tests, and pharma-
cokinetic measurements were performed according to protocol for 4 d post-transplantation and during the 90-d follow-up 
period.  Results. All 5 administrations of the study drug were completed in 5 out of 8 treated participants. Pharmacokinetic 
concentrations were approximately dose proportional, and AUC0–24h decreased between the first and fifth doses, reflecting 
improved kidney function and RMC-035 renal clearance over time. No accumulation was observed between the administra-
tions. No clinically significant changes were observed in the hematological or biochemical laboratory parameters, electro-
cardiogram findings, or vital signs. A total of 22 treatment-emergent adverse events (AEs) were reported in 6 subjects. Mild 
and transient AEs suggestive of infusion-related reactions, such as chills, were reported in 5 patients. There was a clinically 
significant reduction in serum creatinine levels, reflecting post-transplant improvement in kidney function.  Conclusions. 
Based on the safety data obtained from 8 subjects in the 2 dose cohorts treated with RMC-035, the drug was considered 
safe. Safety and AE profiles were in line with expectations of the target population, and infusion-related reactions were short-
lived and manageable. Dose-limiting toxicity signals were not observed. 

(Transplantation Direct 2024;10: e1727; doi: 10.1097/TXD.0000000000001727.) 

INTRODUCTION

Kidney transplantation from living or deceased donors 
is the preferred treatment for end-stage renal disease, 

significantly reducing health risks, enhancing quality of 
life, and extending lifespan compared with dialysis.1-3 In 
addition, it provides cost savings for both the healthcare 
system and the society.4
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A major complication of kidney transplantation is delayed 
graft function (DGF), defined as the need for dialysis within 
the first-week post-transplant, with incidence rates between 
10% and 50%.5,6 DGF is associated with prolonged hospi-
tal stay, an increased risk of infection, and reduced long-term 
graft survival.7,8 It is often caused by ischemia-reperfusion 
injury (IRI),9 which occurs because of the disruption of blood 
supply during organ procurement and preservation. IRI 
mechanisms resemble those of acute kidney injury follow-
ing cardiac surgery,10 involving hypoxia, hemolysis, oxidative 
stress, hemodynamic dysfunction, inflammation, and cellular 
injury.11

Strategies to reduce IRI and DGF include machine per-
fusion of the kidney with preservation solution or blood 
during storage and pharmacological interventions such as 
antioxidants to mitigate oxidative stress. Few pharmaceutical 
options are available to prevent DGF,12 highlighting the need 
for effective treatments to improve kidney transplant success, 
patient and graft outcomes, and overall quality of life. The 
pharmacologically active molecule RMC-035 is a modified 
recombinant variant of the endogenous human protein alpha-
1-microglobulin (A1M) that retains the key attributes of 
endogenous A1M with improved solubility and stability.13-15 
A1M protects cells and tissues from various forms of cellular 
damage caused by oxidative stress, including free radicals and 
reactive oxygen species (ROS).16-20 It was initially developed 
as a renoprotective agent to reduce the risk of irreversible loss 
of kidney function following cardiac surgery21 and to reduce 
DGF and its long-term consequences in kidney transplant 
recipients. RMC-035 has the following characteristic attrib-
utes of an antioxidant and tissue housekeeping protein: reduc-
tase activity, radical scavenging, heme binding, mitochondrial 
binding, and safeguarding. These functions are considered rel-
evant in preventing and protecting against ischemic injuries 
that occur after donor kidney procurement and subsequent 
kidney graft revascularization.16

RMC-035 has a natural biodistribution in the kidney, 
including uptake in proximal tubular cells, and targets the 
key pathophysiological pathways of DGF. Results from previ-
ous clinical phase 1 studies of RMC-035 in healthy subjects, 
renally impaired subjects, and patients undergoing open chest 
cardiac surgery showed that RMC-035 is safe and generally 
well tolerated.21 Pharmacokinetic (PK) analysis demonstrated 
dose-proportional exposure with rapid initial elimination from 
the plasma due to renal clearance. Plasma clearance decreased 
linearly with declining renal function. Since kidney transplant 
recipients have low or no endogenous renal function at the time 
of transplantation and kidney graft function may vary signifi-
cantly post-transplantation, PK evaluation of RMC-035 in this 
patient population is needed to determine safe and efficacious 
exposure and dose in subsequent efficacy studies.

MATERIALS AND METHODS

Study Design
This phase 1b, noncomparative open-label, multiple-dose 

clinical study evaluated the PK and safety of RMC-035 
in recipients of kidney transplants performed at 1 clinical 
site (Department of Transplantation Surgery, Karolinska 
University Hospital, Huddinge, Stockholm, Sweden). Eight 
subjects complying with all inclusion criteria and none of 
the exclusion criteria were allocated to 1 of 2 sequential dose 

groups of RMC-035 (4 subjects per dose group; cohorts 1 
and 2) starting with the lowest dose group. The number of 
subjects was based on a precedent set by other clinical studies 
of similar nature, and no formal statistical sample size calcula-
tion was performed. The conduct of dosing a third group of 
subjects was optional and to be confirmed by a Safety Review 
Committee based upon a prespecified interim analysis of PK 
parameters and safety findings following completion of treat-
ment of all subjects in both dose groups. All patients provided 
written informed consent before enrollment in the study. The 
first patient was included in the study in August 2022, and the 
last patient completed the study in May 2023. The study was 
conducted in accordance with the Declaration of Helsinki, 
the International Conference on Harmonization Guidelines 
for Good Clinical Practice E6, the European Union Clinical 
Trials Directive, and applicable local regulatory requirements. 
The protocol was approved by the Swedish Ethical Review 
Authority and Swedish Medical Products Agency.

Inclusion and Exclusion Criteria
Male and female adult patients (≥18 y of age) with dialysis-

dependent chronic kidney disease or end-stage renal disease 
with an estimated glomerular filtration rate (eGFR) ≤ 15 mL/
min/1.73 m2, scheduled to be a recipient of a kidney trans-
plant, were eligible for the study. The exclusion criteria were 
multiorgan transplantation, active hepatitis B virus infection, 
hepatitis C virus positivity, and human immunodeficiency 
virus disease in the donor or recipient. Further exclusion cri-
teria were elevated liver laboratory findings (total bilirubin, 
alanine aminotransferase, or aspartate aminotransferase lev-
els ≥2 times normal), current or chronic history of liver dis-
ease, known hepatic or biliary abnormalities, severe allergic 
asthma, or other medical conditions that would make partici-
pation inappropriate.

Study Timepoints and Dosing
Prior to the commencement of the study, a 7-d screening 

period was conducted. The study began with a 5-d treatment 
period starting at the time of kidney transplantation and con-
cluding 24 h after the final dose. This was followed by a 24-d 
follow-up period and an additional 60 d of extended follow-
up, resulting in a total study duration of 90 d. The study drug 
was administered via a central venous line as a 30-min intra-
venous infusion. Cohort 1 subjects were administered 0.3 mg/
kg RMC-035 in all 5 doses. The subjects in cohort 2 received 
0.3 mg/kg per dose for the initial 2 doses, followed by 0.6 mg/
kg for doses 3 through 5. All subjects received the initial study 
drug dose during surgery, followed by a daily dose for 4 d, 
amounting to 5 doses. The schedule is illustrated in Figure 1. 
PK samples were collected as outlined in Table 1.

Primary Endpoint
The primary objective of this clinical study was to assess 

the key pharmacokinetics of RMC-035 following a 5-d inter-
vention period in kidney transplant recipients. Primary phar-
macokinetics were measured by AUC0–24h following the first, 
second, and fifth doses, as well as Cmax following each dose 
administration.

Secondary Endpoints
To evaluate additional pharmacokinetic parameters, the 

disposition of RMC-035 in plasma was analyzed, including 
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Ctrough, CL, PTR, Rac(AUC), t1/2, and Vd. Clinical safety was 
evaluated by recording adverse events (AEs), which were 
coded according to the Medical Dictionary for Regulatory 
Activities (MedDRA)22 system organ class and preferred 
terms. Adverse events and severe adverse events (SAE) were 
reported as treatment-emergent AEs (TEAE) that occurred 
from the administration of the first dose to 72 h after the last 
dose and post-treatment AEs (PTAE). Safety laboratory tests, 
including hematological, biochemical, and liver function tests, 
were performed throughout the treatment and follow-up peri-
ods. Additionally, physical examinations were performed, and 
ECG were recorded.

Exploratory Endpoints
Post-transplant changes in renal function were evaluated 

using eGFR measurements. Evaluations were conducted on 
days 7, 30, and 90 after transplantation. The mean AUC0–24h 
creatinine clearance from days 5 to 6 was measured using 
urine collection. Dialysis treatment or biopsy-proven graft 
rejection was also recorded. To identify whether antidrug 

antibodies (ADA) developed after multiple intravenous 
administrations, the presence of ADA on day 1 (prior to the 
first dose of study drug), 30, and 90 post-transplantation  
were collected. Changes in immunologic biomarkers of 
complement activation, cytokine release, and mast cell acti-
vation were analyzed to explore the background and mech-
anism of potential infusion-related reactions (IRR), and 
samples were collected pre- and 2 h post-infusion. These 
biomarkers were added to the study protocol, while the 
study was ongoing and were collected from 3 patients in 
dose cohort 2.

Statistical Analyses
Descriptive statistics included the number of nonmissing 

data points; arithmetic mean; standard deviation (SD); stand-
ard error; and median, minimum, and maximum. Mean and 
median values are presented in one more decimal place than 
individual values. Descriptive statistics for PK concentrations 
included n (number of observed values), arithmetic mean, SD, 
median, minimum, maximum, and coefficient of variation. 

FIGURE 1.  Overview of study design.

TABLE 1.

Plasma PK sampling schedule

Sampling time-point 
relative to dose
[window]

Pre-dose
[≤60 min]

+30 min
[±5 min]

+1 h
[±5 min]

+2 h
[±5 min]

+4 h
[±10 min]

+24 h
[±30 min]

Start of infusion dose 1 x x x x x  x
Start of infusion dose 2 x x x x x  x
Start of infusion dose 3 x x     
Start of infusion dose 4 x x     
Start of infusion dose 5 x x x x x x

h, hour(s); min, minutes; PK, pharmacokinetics.
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Frequencies and proportions were provided for frequency 
tabulations. The denominator was the number of participants 
with nonmissing values in the analysis set.

RESULTS

Study Population
A total of 9 subjects were screened, and 8 subjects were 

assigned to the study intervention in 2 cohorts. The ninth study 
subject was excluded because of a screening failure (Figure 2). 
Eight subjects who provided written informed consent prior 
to screening for eligibility were allocated in chronological 
order to 1 of 2 sequential cohorts of RMC-035 (4 subjects 
per cohort). According to prestudy planning, a third cohort of 
4 subjects was optionally planned to receive RMC-035, with 
the dose determined by PK and safety assessments of the first 
2 cohorts. However, this was not required following a review 
of data from cohorts 1 and 2. A summary overview of the sub-
jects on study treatment by visit is shown in Table S1 (SDC, 
http://links.lww.com/TXD/A714).

Recipients
The study population consisted of 8 subjects. All the 

patients received an organ from a living donor. The baseline 
characteristics of the subjects included in the study, and the 
transplant characteristics are shown in Table 2.

Living-donor kidney transplantations were performed 
electively with negative preoperative immunological cross- 
matching. The surgeries were performed under general  
anesthesia in a standardized manner. All recipients received 

standard medical care in all non-study-related aspects, includ-
ing the immunosuppressive therapies: tacrolimus, mycophe-
nolate mofetil, and corticosteroids.

Donors
All the participating living kidney donors provided written 

informed consent for basic donor data collection (Table 2). 
All donors received standard care and underwent robot-
assisted laparoscopic donor nephrectomy under general 
anesthesia.

Exposure
Subjects in cohort 1 received RMC-035 at doses ranging 

from 19.2 mg to 30.3 mg per dose. Administrations to indi-
vidual subjects were performed over a duration of 30–37 min. 
In cohort 2, subjects received 20.1–46.2 mg per dose and the 
duration of individual administrations were 28–33 min.

Compliance with Study Intervention
Of the 8 subjects, 5 (62.5%) completed all 5 administra-

tions of the study drug per protocol. Two (25.0%) subjects 
withdrew consent for treatment with the study drug after 
2 doses and missed the 3 subsequent doses. One subject 
(12.5%) missed the administration of doses 2 and 5 because 
the dose-hold criteria (low urine output and hemodialysis) 
were met. The number of subjects administered each dose 
is presented in Table S1 (SDC, http://links.lww.com/TXD/
A714).

FIGURE 2.  Disposition of subjects.

TABLE 2.

Recipient, donor, and transplant characteristics

Recipients cohort 1 (n = 4) Recipients cohort 2 (n = 4) Donors cohort 1 (n = 4) Donors cohort 2 (n = 4)

Sex (female) 1 1 2 3
Sex (male) 3 3 2 1
Age, y 50.5 (3.7) 50.3 (10.6) 46.8 (7.6) 47.8 (7.3)
BMI, kg/m2 26.0 (5.9) 24.1 (1.8) 25.4 (2.3) 25.7 (3.6)
Surgery, min 350.8 (89.9) 414 (72.8)   
CIT, min 62 (29.2) 75.8 (14.4)   
WIT, min 39 (6.9) 34.8 (5.6)   

The results are presented as mean (SD) for continuous variables or n for categorical variables.
BMI, body mass index; min, minutes; CIT, cold ischemia time; WIT, warm ischemia time.

http://links.lww.com/TXD/A714
http://links.lww.com/TXD/A714
http://links.lww.com/TXD/A714
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Pharmacokinetic Results
Results for AUC0–24h, Cmax, and Ctrough are shown in 

Table 3. Following infusions at a dose level of 0.3 mg/kg, 
the mean Cmax decreased from 4.79 μg/mL at the first dose 
to 4.62 μg/mL at the second dose and 3.54 μg/mL at the 
fifth dose. Similarly, the mean AUC0–24h was 11.37 h*μg/
mL at the first dose, 8.33 h*μg/mL at the second dose, and 
7.35 h*μg/mL at the fifth dose. The mean Ctrough was simi-
lar (rounded to 0.03 µg/mL) for the second and fifth doses 
in cohort 1 and for the fifth dose in cohort 2, indicating 
negligible accumulation and near-complete clearance in 
both 0.3 and 0.6 mg/kg dose levels. For the 0.6 mg/kg dose 
level, the mean Cmax was 7.79 μg/mL and the mean AUC0–24h 
was 13.53 h*μg/h (based on the results of the 2 subjects 
completing this dose level), both measured following the 
fifth administration, more than threefold lower than the 
exposure cap derived from the cumulative mean AUC0–24h 
exposure (42.1 h*µg/mL) in a previous multiple ascend-
ing dose study in healthy subjects (19-ROS-02; Table S2, 
SDC, http://links.lww.com/TXD/A714, and data on file). 
The accumulation ratio (Rac(AUC)) for the first versus fifth 
dose was 0.59 in cohort 1. In cohort 2, the ratio of AUCs 
between day 5 and day 1 was 1.43, reflecting the combined 
effect of a double dose and increased renal clearance on 
day 5 (Table 4).

Immunological Biomarkers and Immunogenicity
Changes in immunological biomarkers were assessed in 

3 patients following an amendment to the study protocol. 
To measure mast cell and complement activation, tryptase, 
complement factor 5a (C5a), and interleukin-1β (IL-1β) lev-
els were analyzed. These levels did not increase following 
RMC-035 infusion. However, the levels of the inflammatory 
biomarkers interleukin-6 (IL-6), and -8 (IL-8), and tumor 
necrosis factor alpha (TNFα) increased 2 h after RMC-035 
infusion in 2 subjects, as shown in Figure 3. Both subjects 
who displayed marked increases in these inflammatory 
markers withdrew consent following the second RMC-035 
infusion after experiencing IRRs as AEs. All ADA results 
were negative.

Safety Results
A total of 22 TEAEs were reported in 6 subjects, account-

ing for 75% of the study population. The details of TEAEs 
are presented in Table 5. Twelve TEAEs were deemed related 
to the study intervention, all of which were of mild intensity. 

The remaining 5 mild TEAEs were unrelated to the study 
intervention. The 3 moderate TEAEs were Klebsiella sepsis, 
Staphylococcus-positive blood culture, and decreased urine 
output. Two severe TEAEs—oliguria and respiratory fail-
ure—occurred in the same patient. Both moderate and severe 
TEAEs were assessed as unrelated to the study intervention. 
The incidence and nature of TEAEs were consistent with 
those expected in patients undergoing kidney transplantation, 
except for IRRs, chills, and feelings of cold, which were cat-
egorized as mild, transient, and typically occurred within 1 h 
of administration of the study drug.

Post-treatment Adverse Events
A total of 15 PTAEs occurred in 7 subjects; that is, all sub-

jects entering the follow-up period experienced a PTAE. Of 
the PTAEs, 5 events occurring in 3 subjects were reported as 
SAEs. None of the PTAEs were assessed as related to the study 
intervention.

Patient Mortality
One case of fatality occurred during the study. It occurred 

on study day 5 and was assessed as unrelated to the study 
intervention. The fatal event was the result of respiratory fail-
ure in a patient with a medical history of heart transplanta-
tion and several comorbidities including type I diabetes and 
chronic ischemic heart disease caused by chronic allograft 
vasculopathy. Autopsy findings revealed massive broncho-
pneumonia and pulmonary edema, causing acute and fatal 
respiratory failure.

Serious Adverse Events
Six SAEs occurred in 4 of 8 (50%) patients, all of which 

were assessed as unrelated to the study intervention. Apart 
from the fatal SAE described above, all SAEs were PTAEs of 
mild-to-moderate severity, as shown in Table 6.

TABLE 3.

Cmax, AUC0–24h and Ctrough of RMC-035 following first, second, and fifth dose

Cohort no. Dose no.
Dose

(mg/kg)
Cmax

(µg/mL)
AUC0–24h

(h * µg/mL)
Ctrough

(µg/mL)

1 and 2
(n = 8)

1 0.3 4.79 (1.409)
3.53, 7.49

11.37 (2.554)
8.95, 15.02

Not applicable

1 and 2
(n = 7)

2 0.3 4.62 (1.182)
3.42, 7.11

8.33 (1.636)
6.65, 11.37

0.028 (0.009401)
0.01356, 0.03814

 � 1
(n = 3)

5 0.3 3.54(0.9847)
2.77, 4.65

7.35 (1.050)
6.41, 8.48

0.028 (0.01316)
0.01880, 0.04730

 � 2
(n = 2)

5 0.6 7.79 (1.316)
6.86, 8.72

13.53 (1.327)
12.60, 14.47

0.032(0.0008839)
0.03126, 0.03251

The results are presented as mean (SD), minimum and maximum range.

TABLE 4.

Ratio of AUC day 5/day 1

Cohort no.
AUC0–24h

(h* µg/mL)
AUClast

(h* µg/mL)

1
(n = 3)

0.59 (0.16) 0.59 (0.17)

2
(n = 2)

1.43 (0.03) 1.43 (0.03)

The results are presented as mean (SD).

http://links.lww.com/TXD/A714
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Other Safety Evaluations
There were no clinically significant changes in hematology, 

biochemistry, liver function parameters, or other safety obser-
vations in this study.

Efficacy Results
No formal efficacy evaluation was performed in this phase 

1 study of 8 subjects with no comparator arm. The evolution 
of serum creatinine, cystatin C, eGFR, and creatinine clear-
ance showed general postoperative improvements in kidney 
function (Figure 4; Tables S3–S6, SDC, http://links.lww.com/
TXD/A714).

DISCUSSION

This noncomparative open-label study met the primary 
objective of evaluating the PK and safety in kidney transplant 
recipients treated with RMC-035. Exposures at comparable 
time points were approximately dose proportional, where a 
doubling of the dose from 0.3 to 0.6 mg/kg resulted in an 
approximate doubling of the plasma concentrations. Plasma 
exposure (AUC0–24h) decreased between the first and fifth 
doses, reflecting improved kidney graft function and RMC-
035 renal clearance over time. No drug accumulation was 
observed during or after drug administration.

The PK data were in line with those of previous studies (Table 
S2, SDC, http://links.lww.com/TXD/A714), and the Cmax and 
AUC showed dose linearity. A decrease in AUC0–24h was observed 
over time, reflecting a postoperative improvement in kidney 
function. In addition, the AUC0–24h exposures were predictable 
between subjects without renal function and healthy subjects. 

No significant accumulation was observed, as determined by 
Ctrough. Peak exposures (Cmax) or AUC0–24h exposures with single 
dose of either 0.3 or 0.6 mg/kg are not close to any safety limits 
or levels achieved in previous clinical phase 1 studies (Table S2 
http://links.lww.com/TXD/A714, SDC; data on file).

Overall, the AE profiles were in line with expectations for 
the study population,23,24 except for events suggestive of IRRs. 
Two patients withdrew from the study after experiencing 
IRRs (chills). However, these events were mild in intensity and 
transient in nature without the need for medical intervention. 
Four patients reported SAEs unrelated to the intervention. No 
clinically significant changes in safety laboratory parameters 
were observed. There was a clinically significant reduction in 
serum creatinine levels, reflective of post-transplant improve-
ment in kidney function.

The increased levels of the inflammatory biomarkers IL-6, 
IL-8, and TNFα in the 2 subjects experiencing AEs, suggestive 
of IRR, indicate a possible immunogenic response to treat-
ment. No relevant changes were observed in biomarkers of 
complement and mast cell activation. However, the results 
obtained from only 2 patients were difficult to interpret, and 
any response related to immune activation requires further 
assessment.

The findings on the renal function parameters reflected the 
expected improvement in kidney function after transplanta-
tion. Given the low number of patients and the absence of a 
comparator group, no further conclusions are possible regard-
ing the preventive or therapeutic potential of RMC-035 in 
kidney transplant patients.

Results from this first-in-human kidney transplantation 
trial showed that apart from manageable IRR, the safety 

FIGURE 3.  Immunological biomarkers. µg/L, microgram per liter; ng/mL, nanogram per milliliter; pg/mL, picogram per milliliter; C5A, 
complement factor 5a; IL-1β, interleukin-1-beta; IL-6, interleukin-6; IL-8, interleukin-8; TNFα, tumor necrosis factor alpha.

http://links.lww.com/TXD/A714
http://links.lww.com/TXD/A714
http://links.lww.com/TXD/A714
http://links.lww.com/TXD/A714
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profile was in line with expectations and that RMC-035 has 
predictable pharmacokinetics in this study group of 8 living 
donor kidney transplant recipients.

IRI and DGF are 2 common factors that may occur after 
kidney transplantation and can significantly affect its long-
term success. Additionally, IRI can have long-term conse-
quences such as chronic allograft dysfunction and reduced 
graft survival rates. These complications can cause an increase 
in healthcare costs as well as a decreased quality of life for 
transplant recipients.7,8 Reducing IRI and the risk of DGF can 
bring several benefits to the patient, including improved long-
term kidney function and reduced risk of rejection.9 The risk 
of IRI in living-donor kidney transplantation is lower than 
that in deceased-donor kidney transplantation.23 In general, 

kidneys from donors after circulatory death (DCD) experience 
greater ischemic injury than those from brain-dead donors, 
resulting in a higher risk of DGF.6 Consequently, treatments 
that reduce the occurrence of IRI and DGF are important for 
kidney transplantations from deceased donors, particularly 
after DCD.

To the best of our knowledge, no pharmaceutical drug 
can prevent or decrease IRI, DGF, or their long-term conse-
quences after kidney transplantation. Whether RMC-035 
has the potential to improve outcomes by preventing IRI and 
DGF remains unknown, and requires further investigation in 
future clinical trials. However, RMC-035 possesses intrinsic 
properties and biological effects that may influence key ele-
ments of the pathological processes underlying IRI and DGF. 

TABLE 5.

Incidence of TEAEs by MedDRA system organ class and preferred term

Cohort 1
(n = 4)

Cohort 2
(n = 4)

Total
(n = 8)

System organ class Preferred term n n n
Gastrointestinal disorders  1 2 3
 Ileus paralytic 1  1
 Paresthesia oral  1 1
 Vomiting  1 1
General disorders and administration site conditions  3 6 9
 Chest pain  1 1
 Chills 1 4 5
 Discomfort  1 1
 Feeling cold 1  1
 Edema peripheral 1  1
Infections and infestations  1  1
 Klebsiella sepsis 1  1
Investigations  3 2 5
 Body temperature increased  1 1
 Hepatic enzyme increased 1  1
 Platelet count decreased 1  1
 Staphylococcus test positive  1 1
 Urine output decreased 1  1
Musculoskeletal and connective tissue disorders   1 1
 Muscle spasms  1 1
Renal and urinary disorders  1  1
 Oliguria 1  1
Respiratory, thoracic, and mediastinal disorders  1  1
 Respiratory failure 1  1
Vascular disorders  1  1
 Venous thrombosis limb 1  1

MedDRA, Medical dictionary for regulatory activities; TEAE, treatment-emergent adverse event.

TABLE 6.

Serious adverse events

Cohort Subject Type MedDRA term
Start
day

Stop
day Severity

Related to 
study drug

Action taken 
with study drug

AE caused early 
termination

Cohort 1 003 TEAE Resp failure 5 5 Grade 5—Death Not Related Drug withdrawn Yes
 004 PTAE Postop wound infection 26 40 Grade 2—Moderate Not Related Not applicable No

PTAE Chest pain 40 55 Grade 2—Moderate Not Related Npt applicable No
Cohort 2 006 PTAE COVID-19 20 24 Grade 1—Mild Not Related Not applicable No

PTAE COVID-19 83 86 Grade 1—Mild Not Related Not applicable No
 007 PTAE Post procedural urine leak 10 15 Grade 2—Moderate Not Related Not applicable No

AE, adverse event; F, female; M, male; MedDRA, Medical dictionary for regulatory activities; Resp, respiratory; Postop, postoperative; PTAE, post-treatment adverse event; TEAE, treatment-emergent 
adverse event.
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Therefore, RMC-035 has the potential to mitigate IRI in the 
transplanted kidneys. Given its potential kidney protective 
properties, it is plausible to speculate about its applicability 
in other organ transplantations, such as liver, heart, and lung 
transplantation, as these procedures commonly have a nega-
tive impact on kidney function.25-27

In conclusion, reducing IRI and DGF can have significant 
benefits for kidney transplant patients, including improved 
graft survival, improved kidney function, and a reduced 
risk of rejection. Controlled clinical studies should evaluate 
whether RMC-035 can prevent or reduce IRI and DGF in 
kidney transplantation. In this study, the treatment of living-
donor kidney transplant recipients with RMC-035 displayed 
predictable pharmacokinetic properties.
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