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Sponsor: Sanofi 

Drug substance(s): Belumosudil 

Study Identifiers: U1111-1277-6732; NCT05806567 

Study code: INT17676 (KD025-112) 

Title of the study:   

A three-part, sequential, non-randomized, open-label study designed to evaluate the effect of oral Belumosudil on UGT1A1, P-gp, 
BCRP and OATP1B1 inhibition in the fed state in healthy male subjects 

Study center(s):  

This study was conducted at 1 center that enrolled participants in the USA. 

Study period: 

27 July 2022 to 28 October 2022 

Study Status: Completed 

Phase of development: 1 

Objectives: 

Primary: 

Part 1: 

To determine the effect of multiple doses of REZUROCK™ (belumosudil) tablet on the single dose oral PK of the UGT1A1 victim 
drug, ISENTRESS® (raltegravir). 

Part 2: 

To determine the effect of multiple doses of REZUROCK (belumosudil) tablet on the single dose oral PK of the P-gp victim drug, 
PRADAXA® (dabigatran etexilate). 

Part 3: 

To determine the effect of multiple doses of REZUROCK (belumosudil) tablet on the single dose oral PK of the OATP1B1/BCRP 
victim drug, CRESTOR® (rosuvastatin calcium). 

Secondary: 

Part 1: 

To provide single dose PK data on the victim drug raltegravir and its metabolite, raltegravir glucuronide, following administration of 
raltegravir alone and in combination with REZUROCK (belumosudil) tablet. 

Part 2: 

To provide single dose PK data on the victim drug dabigatran etexilate, alone and in combination with REZUROCK (belumosudil) 
tablet. 

Part 3: 

To provide single dose PK data on the victim drug rosuvastatin, alone and in combination with REZUROCK (belumosudil) tablet. 

Parts 1, 2, and 3  

To determine the PK of belumosudil and known metabolites (KD025m1, KD025m2) following single and multiple oral doses of 
REZUROCK (belumosudil) tablet in healthy participants in the fed state. 
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Parts 1, 2, and 3  

To provide additional safety and tolerability information for REZUROCK (belumosudil) tablet when coadministered with the 
UGT1A1 victim drug, raltegravir (Part 1), the P-gp victim drug, dabigatran etexilate (Part 2), and the OATP1B1/BCRP victim drug, 
rosuvastatin (Part 3). 

Methodology:   

Part 1 was a single-center, nonrandomized, open-label, single-period design to assess the effect of multiple doses of belumosudil 
on the single-dose PK of raltegravir (a UGT1A1-sensitive substrate), and 19 healthy male participants were to be enrolled. 

Part 2 was a single-center, nonrandomized, open-label, single-period design to assess the effect of multiple doses of belumosudil 
on the single-dose PK of dabigatran etexilate (a P-gp-sensitive substrate), and 19 healthy male participants were to be enrolled.  

Part 3 was a single-center, nonrandomized, open-label, single-period design to assess the effect of multiple doses of belumosudil 
on the single-dose PK of rosuvastatin (a BCRP/OATP1B1-sensitive substrate), and 15 healthy male participants were to be 
enrolled.  

Throughout this clinical study report, the term “study intervention” refers to the following: 

• Perpetrator investigational medicinal product (IMP): REZUROCK (belumosudil) tablets, 200 mg 

• Victim IMPs: ISENTRESS (raltegravir) film-coated tablets (400 mg), PRADAXA (dabigatran etexilate) capsules (75 mg), and 
CRESTOR (rosuvastatin calcium) tablets (10 mg) 

Parts 1, 2, and 3 Study Design  

In each study part, participants underwent preliminary screening procedures for the study at the screening visit (Days -28 to -2 of 
each study part). Participants were admitted to the clinical unit on the morning of the day prior to first dose of study intervention (ie, 
on Day -1).  

Enrolled participants were dosed with perpetrator and victim IMPs as follows:  

• Part 1 (Regimen A [raltegravir + belumosudil]): Participants received a single dose of the victim IMP raltegravir on the morning of 
Days 1 and 7. Additionally, participants received a single dose of the perpetrator belumosudil tablet on the morning of Days 3 to 8 
(once daily [QD]). On Day 7, the victim and perpetrator IMPs were administered simultaneously.  

• Part 2 (Regimen B [dabigatran etexilate + belumosudil]): Participants received a single dose of the victim IMP dabigatran 
etexilate on the morning of Days 1 and 9. Additionally, participants received a single dose of the perpetrator belumosudil tablet on 
the morning of Days 5 to 12 (QD). On Day 9, the victim and perpetrator IMPs were administered simultaneously.  

• Part 3 (Regimen C [rosuvastatin calcium + belumosudil]): Participants received a single dose of the victim IMP rosuvastatin on 
the morning of Days 1 and 10. Additionally, participants received a single dose of the perpetrator belumosudil tablet on the 
morning of Days 6 to 13 (QD). On Day 10, the victim and perpetrator IMPs were administered simultaneously.  

On the evening before each dose, participants were provided with a light snack and were required to fast from all food and drink 
(except water) for a minimum of 10 hours until the following morning. All study interventions were administered in the fed state, 
following completion of a standard breakfast (with dosing planned to occur 30 minutes after the start of the breakfast).  

In each study part, blood samples were collected at regular intervals for the PK analysis of plasma concentrations of the following 
analytes: raltegravir and raltegravir glucuronide (Part 1); unconjugated dabigatran (Part 2); rosuvastatin (Part 3); and belumosudil 
and known metabolites (KD025m1, KD025m2) (Parts 1, 2, and 3). The following safety assessments were also performed in Parts 
1, 2, and 3: incidence of adverse events (AEs), vital signs, electrocardiograms (ECGs), physical examinations, and laboratory 
safety tests.  
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All participants remained on site until 48 hours postfinal dose for safety and PK assessments, and a follow-up phone call was to 
take place at 3 to 7 days postfinal dose to ensure the ongoing wellbeing of the participants. 

Number of participants:  

Part 1 (Regimen A): It was planned to enroll 19 participants in Part 1. 19 participants were enrolled and were administered 
Regimen A (raltegravir + belumosudil), and all enrolled participants completed the study.  

All 19 enrolled participants were included in the safety and PK populations and analysis sets.  

Part 2 (Regimen B): It was planned to enroll 19 participants in Part 2. 19 participants were enrolled and were administered 
Regimen B (dabigatran etexilate + belumosudil), and all enrolled participants completed the study.  

All 19 enrolled participants were included in the safety and PK populations and analysis sets.  

Part 3 (Regimen C): It was planned to enroll 15 participants in Part 3; however, 1 participant was determined to be ineligible to 
dose on Day 1. Therefore, 14 participants were enrolled and were administered Regimen C (rosuvastatin calcium + belumosudil), 
and all enrolled participants completed the study.  

All 14 enrolled participants were included in the safety and PK populations and analysis sets. 

Diagnosis and criteria for inclusion:  

This study enrolled healthy male participants aged 18 to 55 years inclusive, at time of signing informed consent, with a body mass 
index (BMI) 18.0 to 32.0 kg/m2 and body weight ≥50 kg as measured at screening. In Part 1, participants identified to be poor 
metabolizers for UGT1A1 and in Part 3, participants identified to carry reduced or predicted reduced function genes for SLCO1B1 
(OATP1B1) were excluded from the study. 

Study products 

Part 1 (Regimen A):  

Victim IMP: ISENTRESS (raltegravir) film coated tablets, for oral use, 400 mg (expressed as the free phenol equivalent) 

Part 2 (Regimen B):  

Victim IMP: PRADAXA (dabigatran etexilate) capsules, for oral use, 75 mg (expressed as the free drug equivalent) 

Part 3 (Regimen C):  

Victim IMP: CRESTOR (rosuvastatin calcium) tablets, 10 mg (expressed as the free drug equivalent) 

Parts 1, 2, and 3 (Regimens A, B, and C, respectively):  

Perpetrator IMP: REZUROCK (belumosudil) tablet, 200 mg (expressed as the free base equivalent) 

All study interventions were administered orally in the fed state. 
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Duration of study intervention: 

In Part 1, participants received a single dose of raltegravir on 2 separate occasions (morning of Days 1 and 7), and belumosudil 
QD for 6 consecutive days (morning of Days 3 to 8). In Part 2, participants received a single dose of dabigatran etexilate on 2 
separate occasions (morning of Days 1 and 9), and belumosudil QD for 8 consecutive days (morning of Days 5 to 12). In Part 3, 
participants received a single dose of rosuvastatin on 2 separate occasions (morning of Days 1 and 10), and belumosudil QD for 8 
consecutive days (morning of Days 6 to 13). 

Criteria for evaluation:  

Primary: 

Part 1: 

• PK parameters: AUC(0-last) and AUC(0-inf) for raltegravir, as applicable, following administration of the test (raltegravir + 
belumosudil) and reference (raltegravir alone) treatments.  

• Results of the formal statistical analysis of the PK parameters AUC(0-last) and AUC(0-inf) for raltegravir in the test treatment 
(raltegravir + belumosudil) compared to the reference treatment (raltegravir alone), where possible and appropriate. 

Part 2: 

• PK parameters: AUC(0-last) and AUC(0-inf) for unconjugated dabigatran, as applicable, following administration of the test 
(dabigatran etexilate + belumosudil) and reference (dabigatran etexilate alone) treatments.  

• Results of the formal statistical analysis of the PK parameters AUC(0-last) and AUC(0-inf) for unconjugated dabigatran in the test 
treatment (dabigatran etexilate + belumosudil) compared to the reference treatment (dabigatran etexilate alone), where 
possible and appropriate. 

Part 3: 

• PK parameters: AUC(0-last) and AUC(0-inf) for rosuvastatin, as applicable, following administration of the test (rosuvastatin + 
belumosudil) and reference (rosuvastatin alone) treatments.  

• Results of the formal statistical analysis of the PK parameters AUC(0-last) and AUC(0-inf) for rosuvastatin in the test treatment 
(rosuvastatin + belumosudil) compared to the reference treatment (rosuvastatin alone), where possible and appropriate. 

Secondary: 

Part 1: 

• PK parameters: Tmax, Cmax, and T1/2 for raltegravir, as applicable, following administration of the test (raltegravir + belumosudil) 
and reference (raltegravir alone) treatments.  

• PK parameters: AUC(0-last), AUC(0-inf), Tmax, Cmax, and T1/2 for raltegravir glucuronide, as applicable, following administration of 
the test (raltegravir + belumosudil) and reference (raltegravir alone) treatments.  

• Results of the formal statistical analysis of the PK parameter Cmax for raltegravir in the test treatment (raltegravir + 
belumosudil) compared to the reference treatment (raltegravir alone), where possible and appropriate 

• Results of the formal statistical analysis of the PK parameters Cmax, AUC(0-last), and AUC(0-inf) for raltegravir glucuronide in the 
test treatment (raltegravir + belumosudil) compared to the reference treatment (raltegravir alone), where possible and 
appropriate. 
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Part 2: 

• PK parameters: Tmax, Cmax, and T1/2 for unconjugated dabigatran, as applicable, following administration of the test 
(dabigatran etexilate + belumosudil) and reference (dabigatran etexilate alone) treatments.  

• Results of the formal statistical analysis of the PK parameter Cmax for unconjugated dabigatran in the test treatment 
(dabigatran etexilate + belumosudil) compared to the reference treatment (dabigatran etexilate alone), where possible and 
appropriate. 

Part 3: 

• PK parameters: Tmax, Cmax, and T1/2 for rosuvastatin, as applicable, following administration of the test (rosuvastatin + 
belumosudil) and reference (rosuvastatin alone) treatments.  

• Results of the formal statistical analysis of the PK parameter Cmax for rosuvastatin in the test treatment (rosuvastatin + 
belumosudil) compared to the reference treatment (rosuvastatin alone), where possible and appropriate. 

Parts 1, 2, and 3: 

• PK parameters: Tmax, Cmax, AUC(0-last), AUC(0-tau), and T1/2, for belumosudil, KD025m1, and KD025m2 as applicable. 

Parts 1, 2, and 3: 

• To provide additional safety and tolerability information for belumosudil by assessing: AEs, vital signs, ECGs, physical 
examinations, and laboratory safety tests following administration of the 3 victim drugs (raltegravir [Part 1], dabigatran etexilate 
[Part 2] and rosuvastatin [Part 3]) alone and in combination with belumosudil. 

Statistical methods: 

Formal statistical analysis was performed on the PK parameters maximum observed concentration (Cmax) and area under the 
curve from time 0 to the time of last measurable concentration (AUC(0-last)) for Regimens A, B, and C (Parts 1, 2 and 3), and area 
under the curve from time 0 extrapolated to infinity (AUC(0-inf)) for Regimen B (Part 2) only, separately for each regimen/part and 
included the following pairwise treatment comparisons (test versus reference, ie, victim + perpetrator IMPs versus victim IMP 
alone): • Regimen A (Part 1): raltegravir + belumosudil (Day 7) versus raltegravir alone (Day 1) for parent raltegravir and its 
metabolite raltegravir glucuronide • Regimen B (Part 2): dabigatran + belumosudil (Day 9) versus dabigatran alone (Day 1) for 
unconjugated dabigatran • Regimen C (Part 3): rosuvastatin + belumosudil (Day 10) versus rosuvastatin alone (Day 1) for 
rosuvastatin The PK parameters underwent a natural logarithmic transformation and were analyzed using a mixed effect modelling 
technique. Adjusted geometric mean ratios and 90% confidence intervals (CIs) of the ratios were obtained for each comparison. 
The ratio was defined as test/reference. In addition, the intraparticipant variability were also presented. Additional PK parameters 
were estimated for plasma raltegravir, raltegravir glucuronide, unconjugated dabigatran, and rosuvastatin, belumosudil and known 
metabolites (KD025m1 and KD025m2) where possible and appropriate. No formal statistical analyses were performed for the PK 
data for plasma belumosudil and known metabolites (KD025m1 and KD025m2), or for the safety data during this study. No formal 
interim analyses were performed for this study. 

Summary Results:  

Demographic and other baseline characteristics:  

Overall, 52 healthy male participants between 19 and 54 years of age inclusive were entered into the study; all had a body 
weight of at least 50 kg and were within the reference range for BMI (18.0 to 32.0 kg/m2) as required by the protocol. No 
participants were current smokers and all had an alcohol consumption of between 0 and 2 units per week. 
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Exposure:  

For Regimen A, all 19 participants received the planned total of 2 oral doses of raltegravir and 6 oral doses of belumosudil over 
8 days: single doses of 400 mg raltegravir on Days 1 and 7, and QD doses of 200 mg belumosudil on Days 3 to 8. The 
cumulative dose of belumosudil received by each participant was 1200 mg and duration of exposure was 6 days.  

For Regimen B, all 19 participants received the planned total of 2 oral doses of dabigatran etexilate and 8 oral doses of 
belumosudil over 12 days: single doses of 75 mg dabigatran etexilate on Days 1 and 9, and QD doses of 200 mg belumosudil 
on Days 5 to 12. The cumulative dose of belumosudil received by each participant was 1600 mg and duration of exposure was 
8 days.  

Although 15 participants were planned to be administered Regimen C, 1 participant was determined to be ineligible to dose on 
Part 3 Day 1. All 14 participants received the planned total of 2 oral doses of rosuvastatin calcium and 8 oral doses of 
belumosudil over 13 days: single doses of 10 mg rosuvastatin calcium on Days 1 and 10, and QD doses of 200 mg 
belumosudil on Days 6 to 13. The cumulative dose of belumosudil received by each participant was 1600 mg and duration of 
exposure was 8 days. 

Pharmacokinetic results:  

The statistical analysis results for the assessment of the effect of multiple doses of belumosudil on the single dose oral PK 
endpoints AUC(0-last), AUC(0-inf) (Regimen B [dabigatran etexilate + belumosudil; Part 2] only) and Cmax for raltegravir, raltegravir 
glucuronide, unconjugated dabigatran and rosuvastatin are presented below. 
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For Regimen A (Part 1), geometric mean (geometric coefficient of variation [CV%]) values for plasma PK parameters for 
raltegravir and raltegravir glucuronide are presented below. 
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For Part 1 (Regimen A), peak and overall exposure levels of raltegravir were comparable when raltegravir was dosed with 
belumosudil tablet compared to dosing alone. However, for peak and overall exposure levels of raltegravir glucuronide, a 
notable decrease was observed when raltegravir was dosed with belumosudil compared to dosing alone. Belumosudil 
coadministration did not change the median time of maximum observed concentration (Tmax) of either raltegravir or raltegravir 
glucuronide. The geometric mean terminal elimination half-life (T1/2) values increased following belumosudil coadministration, 
from approximately 1.4 hours (raltegravir) or 1.5 hours (raltegravir glucuronide) on Day 1 to approximately 3.9 hours (both 
analytes) on Day 7. 

For Regimen B (Part 2), geometric mean (geometric CV%) values for plasma PK parameters for unconjugated dabigatran are 
presented below. 
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For Part 2 (Regimen B), peak and overall exposure levels of unconjugated dabigatran (following administration of dabigatran 
etexilate) were increased by 2.36- and 2.06-fold, respectively, when dosed with belumosudil compared to dosing alone. Median 
Tmax and geometric mean T1/2 were similar following administration of dabigatran etexilate alone or with belumosudil. 

For Regimen C (Part 3), geometric mean (geometric CV%) values for plasma PK parameters for rosuvastatin are presented 
below. 

 

For Part 3 (Regimen C), peak and overall exposure levels of rosuvastatin (following administration of rosuvastatin calcium) 
were increased by 3.59- and 4.62-fold, respectively, when dosed with belumosudil compared to dosing alone. Additionally, 
belumosudil coadministration resulted in an earlier median Tmax (decrease from approximately 6 hours postdose on Day 1 to 
2.5 hours postdose on Day 10), and geometric mean T1/2 decreased from 4.1 to 2.7 hours, although this change should be 
interpreted with caution due to the low number of reliable estimates (n = 5) on Day 1 compared with Day 10 (n = 13). 

For Regimen A (Part 1), geometric mean (geometric CV%) values for PK parameters for belumosudil, KD025m1 and KD025m2 
following oral doses of 200 mg belumosudil, alone and coadministered with 400 mg raltegravir (a prototypical UGT1A1 
substrate) are presented below. 
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In Part 1, following single and repeated administration of belumosudil, median Tmax of belumosudil, KD025m1 and KD025m2 
was attained at approximately 1.5 to 3 hours postdose, and exposures (Cmax and AUC) of belumosudil and KD025m2 
increased by between 1.30- and 1.49-fold following multiple dosing.  

Geometric mean T1/2 for belumosudil increased following repeated administration of belumosudil compared to a single dose, 
from approximately 6 hours on Day 3 to approximately 8 hours on Day 8; geometric mean T1/2 for KD025m1 was approximately 
1.6 to 2 hours on Days 3 and 8, and geometric mean T1/2 for KD025m2 increased slightly from approximately 4 hours on Day 3 
to approximately 5 hours on Day 8. 

For Regimen B (Part 2), geometric mean (geometric CV%) values for PK parameters for belumosudil, KD025m1 and KD025m2 
following oral doses of 200 mg belumosudil, alone and coadministered with 75 mg dabigatran etexilate (a prototypical P-gp 
substrate) are presented below. 
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In Part 2, following single and repeated administration of belumosudil, median Tmax of belumosudil, KD025m1 and KD025m2 
was attained at approximately 1.5 to 2 hours postdose, and exposures (Cmax and AUC) of belumosudil and KD025m2 
increased by between 1.27- and 1.42-fold following multiple dosing. 

Where sufficient estimates were available, geometric mean T1/2 for belumosudil increased following repeated administration of 
belumosudil compared to a single dose, from approximately 6 hours on Day 5 to approximately 10 hours on Day 12; geometric 
mean T1/2 for KD025m2 increased slightly from approximately 3 hours on Day 5 to approximately 4 hours on Day 12. 

For Regimen C (Part 3), geometric mean (geometric CV%) values for PK parameters for belumosudil, KD025m1 and 
KD025m2 following oral doses of 200 mg belumosudil, alone and coadministered with 10 mg rosuvastatin calcium (a 
prototypical BCRP/OATP1B1 substrate) are presented below. 



 

 

 

 

 

Property of the Sanofi Group- strictly confidential 

According to QSD-001970 Version N° 9.0 Date 06-OCT-2022                                                                         Page No: 12 of 12 

Public 

 

In Part 3, following single and repeated administration of belumosudil, median Tmax of belumosudil, KD025m1 and KD025m2 
was attained at approximately 1.5 to 2 hours postdose, and exposures (Cmax and AUC) of belumosudil and KD025m2 
increased by between 1.21- and 1.57-fold following multiple dosing.  

Where sufficient estimates were available, geometric mean T1/2 for belumosudil increased following repeated administration of 
belumosudil compared to a single dose, from approximately 5 to 9 hours; and geometric mean T1/2 for KD025m2 increased 
from approximately 2 to 6 hours. 

Safety results: 

Overall, the perpetrator IMP, belumosudil, was well tolerated when coadministered with the victim IMPs raltegravir, dabigatran 
etexilate, and rosuvastatin calcium. No serious adverse events or treatment emergent adverse events (TEAEs) leading to 
participant withdrawal or death were reported, and the overall number of TEAEs and number of participants reporting TEAEs 
was low. Only 2 (3.8%) participants reported 1 TEAE each during the study, both of which were Grade 1 (mild) in severity and 
resolved without medication or intervention. Only 1 event (headache) was judged by the Investigator to be related to the 
perpetrator IMP (belumosudil); no TEAEs were judged to be related to the victim IMPs. There were no clinically significant 
findings in the clinical laboratory evaluations, vital signs measurements, ECGs or physical examination assessments for any 
regimen, and no trends were observed in these data. No new potential safety signals were observed after review of the data 
generated in this study. 
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