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Mouse double minute 2 homolog (MDM2) is a key negative regulator of the tumor suppressor p53.
Blocking the MDM2–p53 interaction, and restoring p53 function, is therefore a potential therapeutic
strategy in MDM2-amplified, TP53 wild-type tumors. MDM2 is amplified in several tumor types, including
biliary tract cancer (BTC), pancreatic ductal adenocarcinoma (PDAC), lung adenocarcinoma and bladder
cancer, all of which have limited treatment options and poor patient outcomes. Brigimadlin (BI 907828)
is a highly potent MDM2–p53 antagonist that has shown promising activity in preclinical and early-phase
clinical studies. This manuscript describes the rationale and design of an ongoing phase IIa/IIb Brightline-2
trial evaluating brigimadlin as second-line treatment for patients with advanced/metastatic BTC, PDAC,
lung adenocarcinoma, or bladder cancer.

Plain language summary – Brightline-2: a phase IIa/IIb trial of brigimadlin (BI 907828) in advanced BTC,
PDAC, or other solid tumors: In some types of cancer, including cancers of the bile duct, pancreas,
bladder and lung, the number of copies of a gene called MDM2 is abnormally increased (MDM2
amplification). MDM2 usually regulates p53, a protein that stops cancer cells from growing uncontrollably.
When MDM2 is amplified, the cell makes too much of the MDM2 protein, which prevents p53 from
stopping cancer growth. Blocking the interaction between MDM2 and p53 may allow p53 to do its job
again and stop cancer cells from growing.

Brightline-2 is a clinical trial that is currently in progress. This trial is assessing the efficacy and safety of an
investigational drug, brigimadlin (or BI 907828), in patients with selected advanced or metastatic cancers.
To be included, patients must have advanced biliary tract cancer, pancreatic ductal adenocarcinoma,
bladder cancer, or lung adenocarcinoma. The tumor must show amplification of MDM2 when tested by
a laboratory. Patients will take a 45 mg tablet of brigimadlin by mouth, once every 3 weeks. In this trial,
researchers are investigating the ability of the drug to shrink tumors, the side effects of the drug, and the
impact of the drug on a patients’ quality of life.

The goal of this trial is to assess the potential of brigimadlin as a new treatment option for patients with
advanced biliary tract cancer, pancreatic ductal adenocarcinoma, bladder cancer, or lung adenocarcinoma.

Clinical Trial Registration: NCT05512377 (ClinicalTrials.gov)

Future Oncol. (2024) 20(16), 1069–1077 ISSN 1479-6694 106910.2217/fon-2023-0963 C© 2024 The Authors

https://orcid.org/0000-0002-1451-8455
https://clinicaltrials.gov/ct2/show/NCT05512377
https://ClinicalTrials.gov


Clinical Trial Protocol Yoo, Lamarca, Choi et al.

First draft submitted: 10 November 2023; Accepted for publication: 14 December 2023; Published
online: 12 January 2024

Keywords: BI 907828 • brigimadlin • BTC • cholangiocarcinoma • gallbladder • MDM2 • PDAC • Phase II trial
• TP53

Inactivation of the tumor suppressor protein p53 is an important mechanism by which tumors promote their
survival and proliferation [1]. Inactivation of p53 may occur due to a mutation of the TP53 gene, which encodes
p53, or amplification of mouse double minute 2 homolog (MDM2), which encodes MDM2, an endogenous
negative regulator of p53 [1]. Blocking the MDM2–p53 interaction in MDM2-amplified, TP53 wild-type tumors,
and restoring p53 activity, therefore represents a potential therapeutic strategy. MDM2 is amplified in various solid
tumor types, including biliary tract cancer (BTC; 5–8%) [2,3], pancreatic ductal adenocarcinoma (PDAC; 1%) [4],
lung adenocarcinoma (5%) [4] and bladder cancer (8%) [4].

BTC is associated with ∼85,000 deaths per year globally and, despite recent treatment advances, prognosis is
poor, with a median overall survival of less than 12 months [5,6]. Current systemic treatments for patients with
advanced-stage BTC include chemotherapy, immunotherapy and targeted therapy [7]; chemo-immunotherapy is
increasingly considered the first-line standard of care. This recommendation is based on results from the phase
III TOPAZ-1 and KEYNOTE-966 trials, which demonstrated that combining first-line chemotherapy with the
immune checkpoint inhibitors durvalumab [8] and pembrolizumab [9], respectively, in patients with untreated
advanced BTC was associated with improved survival compared with gemcitabine/cisplatin chemotherapy alone.
Due to advances in the development of targeted therapies, molecular profiling has become an important tool in the
second-line treatment of patients with advanced BTC [10]. It has been estimated that targetable mutations may be
present in up to 40–50% of intrahepatic cholangiocarcinomas and 15–20% of extrahepatic cholangiocarcinomas.
Effective therapies are already approved for several alterations, including FGFR2 fusions and IDH1 mutations, and
further potential targets are emerging [11]. For most patients the second-line treatment option is chemotherapy and
clinical benefit is limited [12,13]; patients with advanced BTC who progress on first-line therapy generally have a
poor prognosis, with a median survival of ∼6 months [12].

PDAC accounts for ∼3% of all cancers and it is among the leading causes of cancer death [14,15]. The 5-year
survival rate is less than 10% and it is usually diagnosed at the advanced stage [16]. Chemotherapy remains the
standard of care for patients with unresectable or metastatic PDAC. Median survival of patients receiving subsequent
therapies following disease progression on first-line therapy is ∼6 months [17–19]. Almost 50% of pancreatic tumors
harbor a theoretically actionable mutation, with the main driver mutation being KRAS [20]. Molecular profiling
is strongly recommended for pancreatic adenocarcinomas [21]. The efficacy of therapeutic options after failure of
first-line therapy is also limited for patients with other MDM2-amplified solid tumors. For example, advanced
lung adenocarcinoma without actionable driver mutations, and bladder cancer that is refractory to platinum-based
chemotherapy (±PD-1/PD-L1 inhibitors) have a poor prognosis [22–25].

In this article, we present the background, rationale and design of the ongoing Brightline-2 phase IIa/IIb trial
in patients with advanced MDM2-amplified, TP53 wild-type BTC, PDAC, or other solid tumors who will receive
the MDM2–p53 antagonist brigimadlin (BI 907828) as second-line therapy.

Brightline-2 trial
Background & rationale
Brigimadlin is a highly potent MDM2 antagonist that blocks the interaction between p53 and its negative regulator
MDM2. The subsequent restoration of p53 activity and thus p53 target gene induction, thereby results in cell cycle
arrest or apoptosis in TP53 wild-type tumor cells (Figure 1) [26]. Early preclinical studies demonstrated encouraging
antitumor activity in vivo, providing a strong rationale for clinical investigation of brigimadlin.

In phase I clinical development, brigimadlin is being investigated in two ongoing phase Ia/Ib clinical trials in
patients with solid tumors, as monotherapy (NCT03449381) and in combination with the anti-PD-1 inhibitor
ezabenlimab (NCT03964233) [27,28]. In the monotherapy trial, patients received oral brigimadlin once every
3 weeks (q3w); in phase Ia, the recommended dose for expansion was selected as 45 mg q3w; phase Ib is ongoing.
In the combination trial, patients received oral brigimadlin q3w in combination with ezabenlimab 240 mg q3w.
Among ten patients with BTC treated in these two ongoing trials, five patients achieved a partial response (two
in the monotherapy trial and three in the combination trial) and three patients achieved stable disease as best
response (Figure 2) [28]. A partial response was also seen in a patient with PDAC in the monotherapy trial. Across
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Figure 1. Brigimadlin mechanism of action in MDM2-amplified, TP53
wild-type tumor cells.
MDM2: Mouse double minute 2 homolog; p53: Protein 53; wt:
Wild-type.
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Figure 2. Efficacy summary in patients with advanced BTC treated in two phase Ia/b trials.
BTC: Biliary tract carcinoma; DoT: Duration of treatment; PD: Progressive disease; PFS: Progression-free survival; PR:
Partial response; SD: Stable disease.

both trials, brigimadlin was associated with a manageable safety profile. In phase Ia of the monotherapy trial, the
most common any-grade treatment-emergent adverse events (TEAE) were nausea (74%) and vomiting (52%), and
the most common grade ≥3 TEAEs were thrombocytopenia (26%) and neutropenia (24.1%); 35% of phase Ia
patients had an AE of any-cause that led to a dose reduction, and 6% had an AE of any-cause that led to study
discontinuation [27]. In early results from the combination trial, the most common any-grade TEAEs were also
nausea (73%) and vomiting (53%), and the most common grade ≥3 TEAEs were thrombocytopenia (27%) and
anemia (20%) [28]. This phase I clinical evidence supports the ongoing investigation of brigimadlin in patients
with selected MDM2-amplified, TP53 wild-type solid tumors, including BTC and PDAC, in the Brightline-2 trial
(NCT05512377).

Trial objectives
The primary objective of Brightline-2 is to evaluate the efficacy of brigimadlin, as assessed by the proportion of
patients with an objective response (OR). Secondary objectives are to evaluate the efficacy of brigimadlin in terms
of median estimates of duration of response (DOR), progression-free survival (PFS), overall survival (OS) and
health-related quality of life (Cohort 1 only). Additional objectives are to explore further measures of efficacy as
well as patient-reported outcomes (PRO), pharmacokinetic (PK) parameters and biomarkers.
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Figure 3. Brightline-2 trial design.
CN: China; MDM2: Mouse double minute-2 homolog; TP53: Tumor protein 53.

Design
Trial design
Brightline-2 (NCT05512377) is an open-label, single-arm, multicenter, international, seamless phase IIa/IIb trial
(Figure 3). The phase IIa part of the trial will include five cohorts of patients with advanced or metastatic solid
tumors: BTC (Cohort 1 and Cohort 1-CN [patients from mainland China only]), PDAC (Cohort 2), lung
adenocarcinoma (Cohort 3) and bladder cancer (Cohort 4). All patients will receive brigimadlin 45 mg orally once
every 3 weeks (i.e., on day 1 of 3-week cycles), with no control arm. An interim futility analysis will be performed
for the first 30 treated patients in Cohort 1. A non-binding futility boundary of confirmed objective response rate
(ORR) = 20% is planned for the interim futility analysis. Enrolment of patients to Cohort 1 will continue while
the analysis takes place. If Cohort 1 passes the futility boundary, these 30 patients will enter the phase IIb part
of the trial; the total sample size for Cohort 1 will be ≈90 patients. The planned sample size for Cohort 1-CN
is approximately 25; and for Cohorts 2, 3 and 4 is approximately 10, 15 and 15 patients, respectively. Entry into
phase IIb of the trial was not preplanned for these cohorts as part of the trial design, although a futility analysis will
be conducted to determine the next steps.

Treatment with brigimadlin will continue until disease progression according to Response Evaluation Criteria
in Solid Tumors version 1.1 (RECIST v1.1), unacceptable toxicity, or withdrawal of consent, although treatment
beyond progression will be allowed if the investigator judges that this would provide continued clinical benefit to
the patient. Events that require discontinuation include: Common Terminology Criteria for Adverse Events v5.0
Grade 4 adverse events (with the exception of myelosuppressive adverse events such as neutropenia, thrombocy-
topenia, and anemia, for which targeted treatment options and blood transfusion are available); adverse events that
cause a dose delay and do not recover within 63 days; patient requires more than two dose reductions, unless the
investigator deems treatment continuation beneficial, and a third dose reduction is agreed between the investigator
and the sponsor. Dosing of brigimadlin may be delayed or reduced if neutrophil or platelet counts are reduced
and do not recover within specified timeframes. Brigimadlin 45 mg may be reduced to 30 mg and then 20 mg,
if necessary; dose reductions to 10 mg are permitted for responding patients if agreed with the sponsor. All dose
reductions will be permanent.

Eligibility criteria
Key inclusion and exclusion criteria are shown in Table 1. In brief, the trial will include adult patients with locally
advanced or metastatic, MDM2-amplified, TP53 wild-type BTC, PDAC, lung adenocarcinoma, or urothelial
bladder cancer who have received appropriate prior standard of care (SoC) therapy. Patients must have at least one
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Table 1. Selected inclusion and exclusion criteria.
Inclusion criteria Exclusion criteria

Adults (≥18 years old) with advanced or metastatic, unresectable,
MDM2-amplified, TP53 wild-type solid tumors: biliary tract cancer (intra- and
extra-hepatic cholangiocarcinoma, gallbladder cancer and ampullary cancer),
PDAC, lung adenocarcinoma, or bladder cancer (urothelial bladder cancer)

Previous administration of brigimadlin (BI 907828) or any other MDM2–p53 or
MDMX (MDM4)–p53 antagonist

Written report indicating MDM2 amplification (copy number ≥8) and TP53 status,
confirmed by a tissue-based test (NGS; not liquid biopsy)†

Archival tissue sample must be provided for retrospective confirmation of MDM2
amplification and TP53 status

Major surgery performed within 4 weeks prior to study treatment or planned within
6 months after screening

Receipt of appropriate prior SoC therapy unless, in the opinion of the investigator,
patients are unlikely to derive clinically meaningful benefit from such treatment

Active bleeding or significant risk of hemorrhage

At least one measurable target lesion according to RECIST v1.1 Previous or concomitant malignancies that may affect treatment efficacy or trial
outcome

ECOG PS status 0 or 1 Use of restricted medications likely to interfere with safe conduct of the trial

Adequate liver, bone marrow and renal function Receiving treatment for brain metastases or leptomeningeal disease that may
interfere with assessment of trial end points

†MDM2 and TP53 status are confirmed centrally, except in cases where the local test has used the same NGS provider; in China a central laboratory will perform all analyses for patients
enrolled in China, applying a similar NGS platform (Cohort 1-CN).
BTC: Biliary tract carcinoma; ECOG PS: Eastern Cooperative Oncology Group performance status; NGS: Next-generation sequencing; MDM2: Mouse double minute 2; PDAC: Pancreatic
ductal adenocarcinoma; RECIST v1.1: Response Evaluation Criteria in Solid Tumors, version 1.1; SoC: Standard of care; TP53: Tumor protein p53.

measurable target lesion according to RECIST v1.1, Eastern Cooperative Oncology Group performance status of
0 or 1, and adequate organ function. Patients will be excluded if they have previously received MDM2–p53 or
MDMX (MDM4)–p53 antagonists, have active bleeding or significant risk of hemorrhage, had recent (or have
imminently planned) major surgery, or have other malignancies that may affect the trial outcome.

End points & outcomes
The primary end point is OR based on central independent review according to RECIST v1.1. OR is defined as
the best overall response of confirmed complete response or confirmed partial response from the time of treatment
initiation until disease progression, death from any cause, or other reasons such as withdrawal of consent.

Secondary end points are based on central independent review, where applicable, and include: DOR, defined
as the time interval from first documented confirmed OR until disease progression or death among patients with
confirmed OR; PFS, defined as the time from starting treatment until tumor progression, according to RECIST
v1.1, or death from any cause; OS, defined as the time interval from starting treatment until death from any
cause; disease control (DC), defined as the proportion of patients with a best overall response of complete response,
partial response, or stable disease according to RECIST v1.1; TEAEs, and the occurrence of TEAEs leading
to discontinuation of brigimadlin, during the on-treatment period. Secondary end points reflecting PROs will
be assessed for Cohort 1 and 1-CN only and include the change from baseline in European Organisation for
Research and Treatment Quality of Life Questionnaire (EORTC QLQ)-C30 physical functioning, fatigue and role
functioning domain scores, as well as the change from baseline in EORTC QLQ-BIL21 tiredness domain score.

Further end points include: measures of efficacy based on investigator assessment; PK measures during the first
treatment cycle; biomarker studies (considered as exploratory end points); and PROs as per the following measures:
change in EORTC QLQ-C30 and EORTC IL46 (item 168) scores; changes in Patient Global Impression Scale and
Patient Global Impression of Change scores; change in EORTC QLQ-BIL21 score (Cohort 1 and Cohort 1-CN
only); change in EORTC QLQ-PAN26 scores (Cohort 2 only); changes in Non-Small-Cell Lung Cancer Symptom
Assessment Questionnaire scores (Cohort 3 only).

Trial procedures
TP53 wild-type and MDM2 amplification status will be assessed (tissue-based next-generation sequencing only, not
liquid biopsy) prior to enrolment to the study and will be confirmed retrospectively using archival tumor samples
(Table 1); in addition, exploratory, longitudinal ctDNA analyses will be conducted while patients are on treatment
to monitor the evolution of TP53 mutational status. Patients will have the option to provide a fresh tumor sample
at the end of treatment. Tumor response will be evaluated according to RECIST v1.1 at baseline and every 6 weeks
starting 6 weeks after Cycle 1 Day 1 and continuing until disease progression. Imaging of all known or suspected
sites of disease using an appropriate method (e.g., computerized tomography scan, magnetic resonance imaging,
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ultrasound) will be conducted. Safety will be assessed using physical examination, measurement of vital signs,
laboratory parameters, electrocardiograms and monitoring of adverse events. PK parameters of brigimadlin will be
determined after single-dose oral administration in Cycle 1. Blood sampling for PK analysis will be conducted on
days 1, 8 and 15 of cycle 1, and days 1 and 2 of cycle 2, with further sampling on day 1 of selected subsequent
cycles. Samples will also be taken for exploratory biomarker analyses, including circulating tumor DNA, circulating
micro RNAs and circulating proteins (e.g., cytokines, chemokines, hormones).

Statistical analysis
The primary end point of OR will be analyzed in terms of ORR. For Cohort 1, this will be evaluated by two
statistical objectives. The first statistical objective is to show the superiority of brigimadlin over historical benchmark
from current available treatment options (i.e., vs ORR of 5% with FOLFOX). The second statistic objective is
to show definitive clinically meaningful efficacy of brigimadlin (defined as ORR ≥23.3%). The interim futility
analysis will be performed for Cohort 1 once 30 patients have been followed for ≥12 weeks or have two post-baseline
tumor assessments or have discontinued tumor assessment earlier. A non-binding futility boundary of ORR = 20%
is planned for the interim futility analysis. Overall, 90 patients are considered sufficient for Cohort 1. With 90
patients, the one-sided error of falsely observing an ORR passing the critical value of 23.3% will be controlled
under 0.1% if the true underlying ORR is 5%. Even under the scenario where the true underlying ORR is 15%,
the probability of observing an ORR ≥23.3% will be less than 2%. Assuming ORR ≥30%, the probability of
observing an ORR ≥23.3% will be more than 88%.

Ethical considerations
The trial is being carried out in compliance with the protocol, the ethical principles laid down in the Declaration
of Helsinki, and in accordance with the International Conference on Harmonization Guideline for Good Clinical
Practice, relevant standard operating procedures of the sponsor, plus all other local regulatory requirements.

Conclusion
This paper details the design of Brightline-2 (NCT05512377), a phase IIa/IIb trial that aims to evaluate the
efficacy of brigimadlin in a large group of patients with previously treated MDM2-amplified TP53 wild-type,
advanced or metastatic BTC, PDAC, lung adenocarcinoma, or bladder cancer. All four tumor types are associated
with poor survival rates, and treatment options are limited, particularly after first-line therapy [12,16,22–25]. MDM2
amplification is found in BTC, PDAC, lung adenocarcinomas and bladder cancer [2–4], making antagonism of the
MDM2–p53 interaction an attractive therapeutic strategy.

Brigimadlin is an oral MDM2–p53 antagonist that is in clinical development across a number of solid tumors.
Following receipt of a Fast Track Designation for dedifferentiated liposarcoma, the US FDA has recently granted
Orphan Drug Designation to brigimadlin for the treatment of BTC. Early-phase clinical data from a small number
of patients indicate that brigimadlin has antitumor activity in patients with MDM2-amplified, TP53 wild-type
BTC and PDAC [27,28].

The Brightline-2 trial is actively recruiting patients and aims to demonstrate the efficacy of second-line (or above)
brigimadlin as a new therapeutic strategy for patients with selected unresectable or metastatic MDM2-amplified,
TP53 wild-type tumors, including BTC, PDAC, lung adenocarcinoma and bladder cancer.
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Executive summary

Background
• Patients with advanced or metastatic biliary tract cancer (BTC) or pancreatic ductal adenocarcinoma (PDAC)

generally have a poor prognosis, with a median survival of ≈1 year. Patients with lung adenocarcinomas or
bladder cancer have similarly poor survival rates.

• Current first- and second-line treatments for these conditions include chemotherapy; however, the benefit –
especially for second-line chemotherapy – is modest.

• The MDM2 gene encodes a negative regulator of the p53 tumor suppressor protein. Antagonism of Mouse
double minute 2 homolog (MDM2) can restore p53 activity and represents a novel therapeutic strategy.

• MDM2 is amplified in various solid tumors, including BTC (5–8%), PDAC (1%), lung adenocarcinoma (5%) and
bladder cancer (8%).

Brigimadlin (BI 907828)
• Brigimadlin (or BI 907828) is an oral, MDM2–p53 antagonist that inhibits the interaction between MDM2 and p53.
• In a subgroup of ten patients with advanced MDM2-amplified BTC from two ongoing phase Ia/Ib trials,

brigimadlin (with or without the anti-PD-1 inhibitor ezabenlimab) showed early signs of activity, with 50% of
patients demonstrating a partial response.

• In these two phase Ia/Ib trials, brigimadlin was associated with a manageable safety profile, both as
monotherapy and in combination with ezabenlimab.

Brightline-2 trial
• This is an ongoing phase IIa/IIb, open-label, single-arm, multicenter trial with brigimadlin in patients with BTC,

PDAC, or other solid tumors.
• Eligible patients are adults with locally advanced or metastatic MDM2-amplified, TP53 wild-type BTC, PDAC, lung

adenocarcinoma, or bladder cancer with at least one measurable target lesion, Eastern Cooperative Oncology
Group performance status of 0 or 1, and who have received appropriate prior standard of care therapy.

• The phase IIa part of the trial will include five cohorts with the following estimated patient numbers: Cohort 1
(BTC; n = 30), Cohort 1-CN (BTC in mainland China; n = 25), Cohort 2 (PDAC; n = 10), Cohort 3 (lung
adenocarcinoma; n = 15) and Cohort 4 (bladder cancer; n = 15). All patients will receive brigimadlin 45 mg orally
once every 3 weeks, with up to two dose reductions allowed.

• An interim futility analysis will be performed for the first 30 patients in Cohort 1 only. A non-binding futility
boundary of objective response rate = 20% is planned for the interim futility analysis. The total sample size for
Cohort 1 will be ∼90 patients.

• The primary end point is objective response rate based on central independent review. Secondary end points
include duration of response, progression-free survival, overall survival, disease control, patient-reported
outcomes, treatment-emergent adverse events and the occurrence of treatment-emergent adverse events
leading to discontinuation of brigimadlin.

Supplementary data

An infographic accompanies this paper. To view or download this infographic in your browser please click here:

www.futuremedicine.com/doi/suppl/10.2217/fon-2023-0963

Author contributions

All authors were involved in the conception and design of the Brightline-2 trial. All authors were involved in the drafting of

the manuscript and/or critically revised the manuscript for important intellectual content. All authors gave final approval of the

manuscript and agree to be accountable for all aspects of the work, which includes ensuring that questions related to the accuracy

or integrity of any part of the work are appropriately investigated and resolved. Boehringer Ingelheim was given the opportunity

to review the manuscript for medical and scientific accuracy as well as intellectual property considerations.

Acknowledgments

The authors would like to thank the patients and their families, the investigators as well as the sites staff.

Financial disclosure

The Brightline-2 trial is funded by Boehringer Ingelheim. The authors did not receive payment related to the development of this

manuscript. C Yoo has received honoraria from Servier, Bayer, AstraZeneca, Merck Sharp & Dohme, Eisai, Celgene, Bristol Myers

Squibb, Ipsen, Novartis, Boryung Pharmaceuticals, Mundipharma, Boehringer Ingelheim, and Roche; and received research grants

from Servier, Bayer, AstraZeneca, Ono Pharmaceuticals, Ipsen, and Boryung Pharmaceuticals. A Lamarca has consulting/advisory

roles with Nutricia, Ipsen, QED Therapeutics, Roche, Servier, Boston Scientific, Albireo Pharma, and AstraZeneca/MedImmune;

serves on the speakers’ bureau for Merk, Ipsen, Pfizer, Novartis, Incyte, Advanced Accelerator Applications, QED Therapeutics,

www.futuremedicine.com 1075

https://www.futuremedicine.com/doi/suppl/10.2217/fon-2023-0963


Clinical Trial Protocol Yoo, Lamarca, Choi et al.

Servier, and AstraZeneca/MedImmune; has received travel, accommodations, and/or expenses from Abbott Nutrition, Ipsen, Pfizer,

Celgene, Novartis, Advanced Accelerator Applications, Sirtex Medical, Bayer, Delcath Systems, and Mylan; and has received re-

search funding from Ipsen and Roche. HY Choi has no interests to disclose. A Vogel has advisory council/committee roles with As-
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