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Summary
Background Adrenocortical carcinoma (ACC) is a rare and aggressive malignancy with very limited treatment options.
Nevanimibe HCl (formerly ATR-101), a novel adrenal-specific sterol O-acyltransferase 1 (SOAT1) inhibitor, has been shown
in nonclinical studies to decrease adrenal steroidogenesis at lower doses and to cause apoptosis of adrenocortical cells at higher
doses. Methods This phase 1, multicenter, open-label study assessed the safety and pharmacokinetics (PK) of nevanimibe in
adults with metastatic ACC (NCT01898715). A “3 + 3” dose-escalation design was used. Adverse events (AEs), PK, and tumor
response based on Response Evaluation Criteria in Solid Tumors (RECIST) version 1.1 were evaluated every 2 months. Results
63 patients with metastatic ACC, all of whom had previously failed systemic chemotherapy and only 2 of whom were mitotane-
naïve, were dosed with oral nevanimibe at doses ranging from 1.6 mg/kg/day to 158.5 mg/kg/day. Subjects who did not
experience tumor progression or a dose-limiting toxicity (DLT) could continue to receive additional cycles. No patients expe-
rienced a complete or partial response; however, 13 of the 48 (27%) patients who underwent imaging at 2 months had stable
disease (SD), and 4 of these had SD > 4 months. In addition, drug-related adrenal insufficiency, considered a pharmacologic
effect of nevanimibe, was observed in two patients. The most common treatment-emergent AEs were gastrointestinal disorders
(76%), including diarrhea (44%) and vomiting (35%). A maximum tolerated dose (MTD) could not be defined, as very few dose-
limiting toxicities (DLTs) occurred. Because the large number of tablets required at the highest dose (i.e., ~24 tablets/day) resulted
in low-grade gastrointestinal adverse effects, a maximum feasible dose of 128.2 mg/kg/day was established as a dose that could
be taken on a long-term basis.Conclusions This study demonstrated the safety of nevanimibe at doses of up to ~6000mgBID. As
the total number of tablets required to achieve an MTD exceeded practical administration limits, a maximum feasible dose was
defined. Given that the expected exposure levels necessary for an apoptotic effect could not be achieved, the current formulation
of nevanimibe had limited efficacy in patients with advanced ACC.
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Introduction

Adrenocortical carcinoma (ACC) is a very rare but frequently
aggressive endocrine tumor [1, 2]. The incidence is 1 to 2

cases/million per year. Women are more frequently affected
with a male-to-female ratio of 1.0:1.2 [3, 4]. Despite consid-
erable heterogeneity, the overall prognosis is extremely poor
in advanced stages: the five-year survival for stages I and IV
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according to the European Network for the Study of Adrenal
Tumors (ENS@T) classification are 82% and 13%, respec-
tively [5]. The management of ACC involves a multidisciplin-
ary therapeutic approach as recently clearly indicated by the
first international guidelines on the management of this rare
disease [6]. Currently, the only potentially curative treatment
for stages I to III is surgical resection [2]. However, even
where surgery is an option and successful, recurrences occur
frequently [7]. Mitotane [an isomer of p,p’-DDD, also known
as 1,1-(dichlorodiphenyl)-2,2-dichloroethane (o,p’-DDD)] is
the only FDA-approved medical treatment for patients with
metastatic/unresectable ACC. Retrospective studies in pa-
tients with advanced disease showed 11–24% partial or com-
plete response with mitotane administration [8–10]. However,
mitotane has been associated with several adverse events
(AEs), primarily endocrine, gastrointestinal (GI) dysfunction
and central nervous system (CNS) symptoms [11]. A narrow
therapeutic window is another challenge associated with
mitotane use. Finally, mitotane has poor absorption, distribu-
tion, metabolism and excretion (ADME) properties [12].
Cytotoxic chemotherapy alone or in combination with
mitotane is recommended for patients who are at high risk
for a recurrence with advancedACC [13–16]. Therefore, there
is a significant interest in finding an effective therapeutic in-
tervention for ACC.

Nevanimibe HCl is an orally administered adrenal-specific
inhibitor of sterol O-acyltransferase 1 (SOAT1), which catalyzes
the esterification of intracellular free cholesterol. SOAT1 is also
known as ACAT1 (acyl-coA:cholesterol acyltransferase 1) and
was suggested as one of the targets of mitotane [17]. The chem-
ical name of nevanimibe is N-[2,6-bis(1-methylethyl)phenyl]-N
′-[[1-[4-(dimethylamino)phenyl]cyclopentyl]methyl]urea, hy-
drochloride salt. Nevanimibe has been shown to reduce adreno-
cortical steroid production at lower doses and to induce cellular
apoptosis at higher doses in adrenocortical-derived cells and in
the adrenal cortex of dogs [18]. As cytotoxic effects of
nevanimibe are restricted to the adrenal cortex, treatment with
nevanimibe provides a unique opportunity for the targeted treat-
ment of ACC. The primary objective of this phase 1 study was
to assess the safety and tolerability of orally administered
nevanimibe in patients with advanced ACC. The secondary ob-
jectives included determination of the maximum tolerated dose
(MTD), pharmacokinetics (PK), pharmacodynamic (PD) ef-
fects, and preliminary efficacy.

Methods

Population

Eligible patients were 18 years of age or older with clinically
confirmed ACC that was locally advanced or metastatic and
not responsive to surgical resection, and who had been offered

and declined or failed mitotane (adjuvant or therapeutic) ther-
apy and a platinum-based chemotherapy regimen. Patients
were required to have an Eastern Cooperative Oncology
Group (ECOG) performance status ≤2. Patients were exclud-
ed if they had plasma mitotane levels >5 μg/mL or had under-
gone chemotherapy, investigational therapy, hormonal, bio-
logical, or targeted agents within 4 weeks or five half-lives
(whichever was shorter) before the first dose of study
treatment.

Study design

This was a phase 1, multicenter (5 study centers: 4 in the
United States, and 1 in Germany), open-label, ascending
multiple-dose cohort study of the effects of nevanimibe on
adults with advanced ACC who had failed or declined previ-
ous therapy (NCT01898715). All enrolled patients signed an
IRB-approved informed consent form. The study employed a
“3 + 3” dose-escalation design. A minimum of 3 patients were
enrolled in a given dose cohort. If no dose-limiting toxicities
(DLTs) were observed after 28 days (one cycle), the dose was
escalated for the next cohort. Patients with stable disease (SD),
partial response (PR), or complete response (CR) were
allowed to receive additional 4-week cycles of nevanimibe
therapy at the same dose. Each higher dose level of
nevanimibe was administered only after the safety of the low-
er dose was established. However, if one of the patients in a
dose cohort developed a DLT, then an additional 3 patients
would be recruited at that dose level (i.e., “3 + 3” design). The
planned dose escalation schedule was dose-doubling.
However, if two patients in a dose cohort experienced an
investigational drug-related grade 2 or greater AE, or one
DLT, the dose escalation followed a Fibonacci series, specif-
ically, the sum of the previous two doses. Dose escalation
continued until a) the MTD was reached; b) an effective dose
was established; or c) the amount of study drug needed in each
dose exceeded an amount that could be practically taken at
one time. The MTD was defined as the highest dose at which
no more than one of 6 patients experienced a DLT. The initial
dose level was 1.6 mg/kg body weight, administered orally
once per day. Each patient was assigned to one dose cohort
and did not move between cohorts.

Pharmacokinetic assessments

Plasma concentrations of nevanimibe were obtained at time
points shown in Table 1 for cohorts with once daily (QD)
dosing (Cohorts 1–7) and Table 2 for cohorts with twice daily
(BID) dosing (Cohorts 8–14). The individual concentration-
time profiles of plasma nevanimibe was evaluated using
model - independent methods as implemented in
WinNonlin™, Version 5 or higher.
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Safety assessments

Safety was assessed by physical examinations, vital signs,
electrocardiograms (ECGs), laboratory parameters, and
ECOG performance status. Adverse events were graded ac-
cording to the National Cancer Institute Common
Terminology Criteria for Adverse Events (NCI CTCAE) ver-
sion 4.03. Hematologic DLTs were defined as grade 4 neutro-
penia (ANC< 0.5 × 109/L) lasting >7 days, febrile neutrope-
nia (defined as ANC < 1.0 × 109/L and fever ≥38.5 °C) or
documented grade ≥ 3 infection with ANC ≤ 1.0 × 109/L,
platelet count <25 × 109/L lasting >7 days, and/or clinically
significant bleeding and platelet count <50 × 109/L. Non-
hematologic DLTs were defined as any related grade 3, grade
4, or grade 5 toxicity; however, if AEs of nausea, vomiting, or
diarrhea could be reduced to Grade 2 or lower within 72 h, the
event was not considered to be a DLT. Patients who experi-
enced a DLT were discontinued from the study. In case of
multiple AEs, the presence or absence of a DLT was based
on the most severe related AE experienced.

Efficacy assessments

The primary efficacy assessments for nevanimibe included
response assessment by cross sectional imaging (computed

tomography, CT, or magnetic resonance imaging, MRI) by
RECIST 1.1 [19], and assessment of adrenocortical hormones
produced by the tumor. Radiologic assessments were per-
formed locally at each study center. Additional assessments
included 24-h urine free cortisol levels and urine
metabolomics.

Statistical methods

Study populations The Enrolled Population included all pa-
tients who signed an informed consent form and completed an
inclusion/exclusion criteria evaluation. The Safety Population
included all patients who received at least one dose of
nevanimibe. The modified Intention-to-Treat (mITT)
Population included all patients who received at least one dose
of nevanimibe and had at least one efficacy evaluation follow-
ing baseline. Patients who experienced a DLT were included
in the mITT Population. The Per Protocol (PP) Population
included all patients who completed at least 4 weeks of
nevanimibe treatment and received at least 75% of the
assigned dose for Cycle 1.

Data summarization Descriptive analysis was performed
using SAS version 9.3 or higher.

The PK analysis was performed on plasma concentration
versus time data for each individual patient using the Phoenix
WinNonlin non-compartmental analysis function (linear-up
log-down trapezoidal rule for the area under the curve
(AUC) calculations). The PK analysis included maximum ob-
served plasma concentration (Cmax), Tmax, AUClast, AUC0–24

(Cohorts 1 through 7), AUC0–12 (Cohorts 8 through 14), ter-
minal half-life of the drug (t1/2), and mean residence time
(MRT). Any concentration reported as Below the Limit of
Quantitation (BLQ) was set equal to zero. For all safety data,
continuous variables were summarized by the number of ob-
servations (n), the mean, SD, median, min and max. No for-
mal statistical analysis of the safety data was conducted.
Safety summaries were based on observed values only. The
number of doses of study drug received per cycle and through-
out the study was summarized by dose cohort and overall for
the Safety Population.

Results

Demographics All dosed patients had metastatic ACC at the
time of enrollment (38% lung, 35% liver, 27% lymph nodes,
19% retroperitoneal spread, 16% kidney, and 22% other sites).
The average age of patients was 47 years and the mean body
weight was 80 kg (SD 22 kg). The majority were white (91%)
and approximately half were women (54%). Summaries of
demographic and baseline characteristics of patients are pro-
vided in Table 3 by dose cohort and overall. A total of 61 of 63

Table 1 Pharmacokinetic Sampling Time Points – QD Dosing

Visit Sampling Time Point

Cycle 1 Day 1 Pre-dose and 0.25, 0.5, 1, 2, 4, and 7 h
post-dose

Cycle 1 Day 2 Pre-dose

Cycle 1 Day 22 Pre-dose and 0.25, 0.5, 1, 2, 4, and 7 h
post-dose

Cycle 1 Day 23 Pre-dose

Cycle N Day 29 Pre-dose and 2 h post-dose

Final/Early
Termination Visit

Random sample

All samples were analyzed using a validated assay at a central laboratory

Table 2 Pharmacokinetic Sampling Time Points – BID Dosing

Visit Sampling Time Point

Cycle 1 Day 1, Dose 1 Pre-dose and 0.5, 1, 2, 4, and 8 h post-dose

Cycle 1 Day 1, Dose 2 Pre-dose and 0.5, 1, 2, 4, 8, and 12 h
post-dose

Cycle 1 Day 22 Pre-dose and 0.5, 1, 2, 4, 8, and 12 h
post-dose

Cycle N Day 29 Pre-dose and 2 h post-dose

Final/Early
Termination Visit

Random sample

All samples were analyzed using a validated assay at a central laboratory
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(97%) patients previously received mitotane and 53 of 63
(84%) patients had previously received mitotane and chemo-
therapy, most commonly etoposide/doxorubicin/cisplatin
(EDP). Very few patients were mitotane-naïve although this
was permitted in the protocol.

Dose cohorts A total of 63 patients were dosed in 14 sep-
arate cohorts, and 47 (70%) patients completed four
weeks of treatment (Cycle 1) with nevanimibe. For
Cohorts 1–7, the assigned dose of nevanimibe was admin-
istered orally in a fasting condition, once daily.
Subsequent cohorts (8-14)were dosed BID under different
administration conditions in an attempt to increase expo-
sure. For Cohorts 8–11, the assigned dose was adminis-
tered to fasted patients twice daily by mouth with non-diet
cola. For Cohorts 12–14, the assigned dose was adminis-
tered immediately following the morning and evening
meals with a beverage of their choice. The dose escalation
is shown in Table 4.

Pharmacokinetics Since for Cohorts 1–7 (single daily
dose) 24-h PK assessment was performed, in Cohorts
8–14, PK sampling was conducted over a 12-h period
with extrapolation of data to 24 h for comparison with
Cohorts 1–7. In Cohorts 12–14 (BID dosing with food)
nevanimibe exposure was statistically not different from
Cohort 11 and lower than expected based on the results
of a healthy volunteer food-effect study. The highest in-
dividual exposure occurred at the highest dose level
(Cohort 13, 158.5 mg/kg/day, Patient 220 Cycle 1 Day
22 AUC0–12 = 45,500 ng·hr/mL [extrapolated AUC0–24 =
91,000 ng·hr/mL]), while the highest mean exposures
occurred in Cohorts 11 and 13. Mean 24-h AUC values
are shown in Fig. 1.

Exposure Sixty-three patients received at least one dose of
nevanimibe. During Cycle 1 and over the course of the study,
47 (75%) and 39 (62%) patients, respectively, received 75% or
more of the assigned dose. The median duration of treatment
for Cycle 1 was 28 days, with a minimum of 2 days and a
maximum of 31 days. Overall, the median duration of treat-
ment was 45 days, with a minimum of 2 days and maximum
of 386 days (Fig. 2).

Disposition Sixty-three patients received at least 1 dose of
nevanimibe and were thus included in the Safety Population.
Forty-eight patients met criteria for the mITT population, and
44 met criteria for the Per Protocol Population. Patients who
did not experience tumor progression or a dose-limiting tox-
icity (DLT) could continue to receive additional 28-day cycles
of nevanimibe. Thirty-four patients (51%) ultimately
discontinued from the study because of progressive disease
by RECIST 1.1 or other objective criteria (Table 5).Ta
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Safety results

Dose-limiting toxicities (DLTs) Two patients (3.2%) experi-
enced DLTs, which however were not the primary reason
for study discontinuation: 1 patient in Cohort 7
(102.4 mg/kg/day) with pre-existing liver disease experi-
enced an AE of reversible asymptomatic grade 3 elevation
of liver enzymes (ALT 6.8 x upper limit of normal) on Day
29, which resolved approximately 1 week after discontin-
uation of study drug; and 1 patient in Cohort 9
(37.3 mg/kg/day) experienced SAEs of grade 3 vomiting
and diarrhea following the third dose of study drug. As few
DLTs were reported, an MTD could not be determined;
instead, a maximum feasible dose was defined as the num-
ber of tablets that could reasonably be taken daily, over an
extended period of time.

Adverse events Overall, 60 (95.2%) patients experienced 768
treatment-emergent AEs (TEAEs) (Table 6) of which 330 in
41 patients (65%) were considered drug-related. The most
common TEAEs by system organ class (SOC) were GI disor-
ders (76%), including diarrhea (44%), vomiting (35%), nau-
sea (32%), abdominal pain (24%), constipation (22%), ab-
dominal distention (21%) and gastro-esophageal reflux dis-
ease (GERD) (11%), especially at higher doses. These AEs
were controlled with medication and tended to improve over
time with continued dosing of nevanimibe. Other common
TEAEs included fatigue (30%), dysuria (22%), dyspnea
(16%), pyrexia (16%), insomnia (16%), decreased appetite
(14%), hypokalemia (14%), headache (14%), peripheral ede-
ma (14%), urinary tract infection (14%), elevated AST level
(13%), dizziness (13%), hypertension (13%), back pain
(11%), and dehydration (10%) (Table 7). Subjects also

Table 4 Dose Escalation
Schedule Cohort Number of

Patients (N)
Nevanimibe dose
(mg/kg/day)

Formulation Administration Conditions

1 3 1.6 Powder-in-capsule Fasted with water

2 3 3.2 Powder-in-capsule Fasted with water

3 5 6.4 Powder-in-capsule Fasted with water

4 4 12.8 Powder-in-capsule Fasted with water

5 6 25.6 Powder-in-capsule Fasted with water

6 3 51.2 Powder-in-capsule Fasted with water

7 4 102.4 Powder-in-capsule Fasted with water

8 5 23.3 Tablets Fasted with non-diet cola

9 6 37.3 Tablets Fasted with non-diet cola

10 5 60.6 Tablets Fasted with non-diet cola

11 4 97.9 Tablets Fasted with non-diet cola

12 6 97.9 Tablets With food

13 4 158.5 Tablets With food

14 5 128.2 Tablets With food

Fig. 1 Nevanimibe Mean 24-h AUC Values – Safety Population
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experienced a skin rash (5%) or pruritis (8%) that was either
self-limited or improved with topical corticosteroids. Nine
(14.3%) deaths were reported in this study, all unrelated to
nevanimibe. Three deaths were due to disease/tumor progres-
sion, 3 due to sepsis/pulmonary sepsis, 2 due to respiratory
failure, and 1 due to upper GI bleeding.

A total of 59 SAEs were reported in 31 (49%) patients,
including abdominal pain, sepsis, adrenal insufficiency, chest
pain, disease progression, dehydration, hyponatremia, respira-
tory failure, vomiting, and diarrhea. Events that were consid-
ered by the investigator to be definitely related to nevanimibe
included vomiting and diarrhea in 1 patient, and rash in 1
patient; events that were considered by the investigator to be
probably related included general deterioration of health in 1
patient, and adrenal insufficiency and increased hepatic en-
zymes in 1 patient; and events that were considered by the
investigator to be possibly related included adrenal insuffi-
ciency in 1 patient. One patient had SAEs of jejunal

obstruction (probably related) and myelitis caused by
varicella-zoster virus reactivation (possibly related). One pa-
tient had SAEs of weakness (probably related) and hematuria
(possibly related).

Nine (14%) patients experienced AEs that led to discontin-
uation from the study; 8 (13%) patients discontinued due to
treatment-related AEs. Six (10%) patients, some of whom had
liver metastases of ACC, experienced reversible asymptomat-
ic elevated ALT; 4 were considered severe. Three ALT events
were related to nevanimibe. Eight (13%) patients experienced
elevated AST. Four AST events were related to nevanimibe.
Three (5%) patients had increased bilirubin, blood creatinine,
and/or C reactive protein; 3 (5%) patients had sepsis. In addi-
tion, 2 patients experienced treatment-related AEs of adrenal
insufficiency.

Other safety assessments Clinical laboratory values were re-
ported within-study, end-of-study, and change-from-baseline,

Fig. 2 Nevanimibe Doses and Exposure Duration by Dose Cohort – Safety Population
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including hematology, PT/aPTT, blood chemistry, steroid hor-
mones, and urinalysis values. Safety laboratory results, vital
signs, and physical examination results were typical of an
ACC population. ECG findings at a trough and predicted peak
drug levels were normal or not clinically significant.

Efficacy results

Tumor response No cases of objective tumor response (CR or
PR) were observed. Thirteen of the 48 (27%) patients who
underwent imaging at the first assessment (2 months) had
stable disease (SD), with only 4 of these confirmed at
4months.Maximumduration of stable diseasewas 12months.
Two patients did have particularly compelling changes in their
ACC lesions during the study that might have been due to

Table 5 Patient Disposition

Patient Status Total n (%)

Enrolled 67 (100%)

Dosed with nevanimibe 63 (94%)

Completed Cycle 1 47 (70%)

Discontinued 67 (100%)

Progressive disease 34 (51%)

Dose-limiting toxicity 0

Investigator judged administration
of study drug detrimental to health

3 (5%)

Withdrew consent 6 (9%)

Noncompliance 0

Pregnancy 0

Death 3 (5%)

Lost to follow-up 1 (2%)

Adverse event 11 (16%)

Other 9 (13%)

Table 6 Summary of Adverse Events – Safety Population

Patients dosed with nevanimibe n (%) [#]
(N = 63)

Patients with at least one TEAE a 60 (95.2%) [768]

Deaths 9 (14.3%) [9]

Patients with SAEs 31 (49.2%) [59]

Patients with AEs leading to
study discontinuation

9 (14.3%) [10]

a TEAE: Treatment-emergent adverse event, defined as adverse events
that happen for the first time after the first dose (Dose Day 1) of study
drug, or exist before but get worse in severity or relationship to study drug
after dosing. A drug-related TEAE is defined as TEAEwith relatedness of
Possible, Probable, or Definite

% = 100*n/N, where n is the number of patients in the specified category
and N is the number of patients in the Safety Population per column

# =Number of adverse events in the specified category

Table 7 Treatment-Emergent Adverse Events that Occurred in ≥5% of
Patients – Safety Population

SYSTEM ORGAN CLASS
Preferred Term

OVERALL
(N = 63)
n (%)

BLOOD AND LYMPHATIC SYSTEM DISORDERS 11 (17.5)
Anemia 4 (6.3)

CARDIAC DISORDERS 8 (12.7)
Tachycardia 4 (6.3)

EYE DISORDERS 13 (20.6)
Dry eye 4 (6.3)
Vision blurred 4 (6.3)

GASTROINTESTINAL DISORDERS 48 (76.2)
Diarrhoea 28 (44.4)
Vomiting 22 (34.9)
Nausea 20 (31.7)
Abdominal pain 15 (23.8)
Constipation 14 (22.2)
Abdominal distension 13 (20.6)
Gastroesophageal reflux disease 7 (11.1)

GENERAL DISORDERS AND ADMINISTRATION
SITE CONDITIONS

39 (61.9)

Fatigue 19 (30.2)
Pyrexia 10 (15.9)
Oedema peripheral 9 (14.3)

INFECTIONS AND INFESTATIONS 19 (30.2)
Urinary tract infection 9 (14.3)

INVESTIGATIONS 20 (31.7)
Aspartate aminotransferase increased 8 (12.7)
Alanine aminotransferase increased 6 (9.5)
Weight decreased 6 (9.5)

Metabolism and Nutrition Disorders 29 (46.0)
Decreased appetite 9 (14.3)
Hypokalaemia 9 (14.3)
Dehydration 6 (9.5)
Hyponatraemia 5 (7.9)
Hypomagnesaemia 4 (6.3)

MUSCULOSKELETAL AND CONNECTIVE
TISSUE DISORDERS

22 (34.9)

Back pain 7 (11.1)
MUSCULARWEAKNESS 5 (7.9)

Arthralgia 4 (6.3)
NERVOUS SYSTEM DISORDERS 23 (36.5)

Headache 9 (14.3)
Dizziness 8 (12.7)

PSYCHIATRIC DISORDERS 19 (30.2)
Insomnia 10 (15.9)

RENAL AND URINARY DISORDERS 23 (36.3)
Dysuria 14 (22.2)
Nocturia 4 (6.3)

RESPIRATORY, THORACIC, AND
MEDIASTINAL DISORDERS

24 (38.1)

Dyspnoea 10 (15.9)
Cough 6 (9.5)
Pleural effusion 4 (6.3)

SKIN AND SUBCUTANEOUS TISSUE DISORDERS 21 (33.3)
Pruritis 5 (7.9)
Hyperhidrosis 4 (6.3)

VASCULAR DISORDERS 13 (20.6)
Hypertension 8 (12.7)

MedDRAversion 16.0 was used for coding

TEAE treatment-emergent adverse event. A treatment-emergent adverse
event is an adverse event with a starting date on or after the first day on
which study drug was taken
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effects of study drug: one patient in Cohort 10 (60.6 mg/kg/
day, BID, non-diet cola) presented with a documented history
of doubling of the sum of the longest diameters of target
lesions in the 5 months prior to entering the study. This
patient, who only had lung metastases, remained in the
study with SD by RECIST criteria for approximately
1 year before developing progressive disease. One patient
in Cohort 13 (158.5/128.2 mg/kg/day, BID, food) had
documented acute adrenal insufficiency following 3 doses
of study drug (158.5 mg/kg/day). This patient also expe-
rienced 20% shrinkage in the sum of the longest diameters
of target lesions after approximately 2 months on treat-
ment with nevanimibe. An additional patient, who was in
Cohort 12 (97.9 mg/kg/day, BID, food) and had kidney
and liver metastases as well as retroperitoneal spread, had
SD for more than a year and only discontinued after
387 days on study due to issues with health insurance.

Pharmacodynamics During the study, biomarker data were
collected from urine and blood. However, many of the study
patients were taking supplemental glucocorticoids and miner-
alocorticoids, which confounded the results. Consequently, as
summarization of the blood and urine hormone results (in-
cluding steroid fingerprinting results) was of indeterminate
value, these data were excluded from the efficacy assessment
that was initially planned.

Discussion

Patients with ACCwere dosed with oral nevanimibe across 14
cohorts under multiple conditions to increase drug exposure.
In order to attempt to achieve therapeutic exposures while
maintaining a volume per dose that would be acceptable to
patients, it was ultimately necessary to compress the study
drug in a tablet format. The tablet formulation of nevanimibe
resulted in increased exposure compared to similar doses of
the powder-in-capsule formulation. Administration with an
acidic beverage (i.e., non-diet cola) had minimal impact on
increasing exposure levels relative to administration with wa-
ter; and administration with food did not appear to increase
exposures relative to administration with an acidic beverage
(i.e., non-diet cola), despite the results of a food-effect study in
healthy volunteers showing increased absorption with food.
The highest exposure occurred at the highest dose level
(Cohort 13, 158.5 mg/kg/day), in which the most compelling
evidence of the anti-tumor activity of nevanimibe was ob-
served. Using the RECIST 1.1 score, 13 of the 48 (27%)
patients who underwent imaging at 2 months had documented
SD, including 4 patients with SD > 4 months.

Nevanimibe was generally safe over the entire dosage
range for this study. At the highest dose (158.5 mg/kg/
day), an MTD could not be defined as a DLT did not

occur. Because of the large number of tablets required
at the highest dose (i.e., ~24 tablets per day), which
resulted in low-grade GI side effects, a maximum
feasible dose that could be taken on a long-term basis
was established at 128.2 mg/kg/day. Thus, nevanimibe
exposure levels required to elicit an apoptotic or
adrenolytic effect based on nonclinical studies were
not achieved in the large majority of patients in the
study.

This is the first-in-human study to evaluate the safety and
tolerability of nevanimibe in adults with ACC. This study
demonstrates the safety of nevanimibe at doses of up to ap-
proximately 6000 mg BID for a 75-kg individual. Given that
the expected exposure levels of the drug necessary for an
apoptotic effect could not be achieved, nevanimibe had limit-
ed efficacy in patients with advanced ACC. Further develop-
ment of nevanimibe for the treatment of ACC is not currently
being pursued.
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