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LESSONS LEARNED

• Despite involvement of PI3K pathway activation in tumorigenesis of solid tumors, single-agent PI3K inhibitors have shown
modest clinical activity.

• Preclinical evidence suggests that combining PI3K pathway inhibitors and chemotherapy can enhance antitumor
effects.

• In patients with solid tumors, the PI3K inhibitor pilaralisib had a favorable safety profile but did not enhance the antitu-
mor activity of paclitaxel plus carboplatin.

• Further clinical evaluation is warranted to identify effective combination strategies with PI3K pathway
inhibitors.

ABSTRACT

Background. Pilaralisib (SAR245408) is an oral, pan-class I phos-

phoinositide 3-kinase (PI3K) inhibitor.This phase I dose-escalation

study evaluated the maximum tolerated dose (MTD), safety,

pharmacokinetics (PK), and pharmacodynamics of pilaralisib in

capsule and tablet formulations, administered in combination

with paclitaxel and carboplatin in patients with advanced solid

tumors.
Methods. A 31 3 design was used. Pilaralisib was administered

once daily (QD); paclitaxel (up to 175 mg/m2) and carboplatin

(up to area under the curve [AUC] of 6) were administered on

day 1 of 21-day cycles. An MTD expansion cohort of patients

with endometrial carcinoma was included.
Results. Fifty-eight patients were enrolled. Six patients (10.3%)
had dose-limiting toxicities, of which only rash (two patients,

3.4%) occurred in more than one patient. The MTD of pilaralisib

tablets in combination with paclitaxel and carboplatin was

determined to be 200 mg QD. The most frequently reported

adverse events (AEs) of any grade were neutropenia (67.2%)

and thrombocytopenia (67.2%). PK data showed no interaction

between pilaralisib and paclitaxel/carboplatin. Tumor tissue

showed moderate inhibition of PI3K and mitogen-activated

protein kinase (MAPK) pathways. Seven of 52 evaluable

patients had a partial response (PR; 13.5%).
Conclusion. Pilaralisib had a favorable safety profile but did not
enhance the antitumor activity of paclitaxel plus carboplatin in
solid tumors.The Oncologist 2017;22:377–e37

DISCUSSION

Despite the involvement of PI3K pathway activation in tumori-
genesis of solid tumors, single-agent PI3K inhibitors have
shown modest clinical activity. Preclinical evidence suggests
that combining PI3K pathway inhibitors and chemotherapy can
enhance antitumor effects in solid tumors, providing a rationale
for clinical evaluation. The pan-class I PI3K inhibitor pilaralisib
showed preliminary antitumor activity in a phase I monother-
apy study in advanced solid tumors, which established the
MTD of pilaralisib capsules as 600 mg QD. This study aimed to
determine the safety and MTD of pilaralisib in capsule and tab-
let formulations in combination with paclitaxel and carboplatin
in patients with advanced solid tumors.

Fifty-eight patients were enrolled, of which 25 received
pilaralisib capsules (100–600 mg) and 33 received pilaralisib
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tablets. The tablet starting dose was 200 mg, which was shown
to provide exposure similar to 400 and 600 mg capsules in pre-
liminary analyses (Sanofi data on file). Most frequent tumors
types included endometrial (33%), lung (12%), breast (9%), and
ovarian (9%).

The most frequently occurring AEs were consistent with
the known safety profiles of carboplatin, paclitaxel, and
pilaralisib (Table 1). Pilaralisib PK findings were consistent
with previous studies of pilaralisib monotherapy; pacli-
taxel/carboplatin did not appear to affect pilaralisib PK. In
serial tumor biopsies from two patients (with colorectal
adenocarcinoma and cervical carcinoma), inhibition of
PI3K/mTOR and MAPK pathways was observed (67%–76%
reduction in pAKT, 64%–69% reduction in phosphorylated
EIF4E-binding protein-1 [p4EBP1], and 70%–73% reduction
in phosphorylated extracellular signal-regulated kinase
[pERK]) alongside modest reductions in proliferation and
induction of apoptosis (Fig. 1). Of 52 evaluable patients,
13.5% had a PR and 42.3% had stable disease or a
progression-free period lasting �12 weeks. Median
progression-free survival was 3.2 months. Molecular altera-
tions in the PI3K pathway did not appear to correlate with
response. Adding pilaralisib to paclitaxel and carboplatin
did not appear to enhance antitumor efficacy in patients
with solid tumors, including patients with endometrial can-
cer. Similarly, previous studies showed modest efficacy for
pilaralisib monotherapy in solid tumors and endometrial
cancers. The combination of pilaralisib, paclitaxel, and car-
boplatin is no longer being investigated in solid tumors.

Table 1. Adverse events of any grade occurring in >25% of
patients and of grade �3 occurring in >10% of patients
treated with pilaralisib plus paclitaxel plus carboplatina

Adverse event
Patients, n5 58

n (%)

Any grade

Neutropenia 39 (67.2)

Thrombocytopenia 39 (67.2)

Anemia 34 (58.6)

Fatigue 34 (58.6)

Nausea 28 (48.3)

Diarrhea 22 (37.9)

Vomiting 22 (37.9)

Hypomagnesemia 19 (32.8)

Decreased appetite 16 (27.6)

Peripheral neuropathy 16 (27.6)

Rash 16 (27.6)

Urinary tract infection 16 (27.6)

Alopecia 15 (25.9)

Dyspnea 15 (25.9)

Grade �3
Neutropenia 37 (63.8)

Thrombocytopenia 21 (36.2)

Anemia 14 (24.1)

Decreased neutrophil count 11 (19.0)

Leukopenia 10 (17.2)

Decreased white blood cell count 9 (15.5)

Decreased platelet count 6 (10.3)

DAPI

pAKT(T308)

p4EBP1(T70)

C1D1 Pre-Dose C2D21 1.5 h Post-Dose

pERK(T202/Y204)

A B
DAPI

pAKT(T308)

p4EBP1(T70)

pERK(T202/Y204)

C1D1 Pre-Dose C4D20 4 h Post-Dose

Figure 1. PI3K and MAPK pathway inhibition in paired tumor biopsies. Cryopreserved tumor biopsy samples were serially sectioned at 10
microns; representative fields were captured at 3400 magnification. (A): A patient with colon adenocarcinoma (liver metastasis biopsies)
receiving 200 mg pilaralisib/150 mg/m2 paclitaxel/AUC 5 carboplatin. Tumor molecular alterations were detected in KRAS, PIK3CA, and
TP53 genes. (B): A patient with cervical adenocarcinoma receiving 200 mg pilaralisib/175 mg/m2 paclitaxel/AUC 6 carboplatin. Tumor
molecular alteration was detected in PIK3CA gene (I391M polymorphism).
Abbreviations: AUC, area under the curve; EBP1, EIF4E-binding protein-1; ERK, extracellular signal-regulated kinase; MAPK, mitogen-

activated protein kinase; PI3K, phosphoinositide 3-kinase.
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TRIAL INFORMATION

Disease Advanced cancer/solid tumor only

Stage of disease/treatment Metastatic/Advanced

Prior Therapy No designated number of regimens

Type of study - 1 Phase I

Type of study - 2 Other

Primary Endpoint MTD

Primary Endpoint Toxicity

Additional Details of Endpoints or Study Design

Phase I, open-label, nonrandomized, dose-escalation study. A standard 31 3 design was used. Treatment was administered in
21-day cycles. Pilaralisib (starting dose 200 mg) was administered once daily starting on day 1. Paclitaxel (at doses up to 175 mg/
m2) and carboplatin (at doses up to a targeted AUC of 6) were administered on day 1. Patients with advanced solid tumors were
enrolled in the dose-escalation phase. An expansion cohort enrolled patients with endometrial carcinoma. Primary objectives
were to evaluate safety and determine the MTD. Secondary objectives were to investigate the relationship between selected bio-
markers and efficacy and safety outcomes, to assess PK, and to evaluate preliminary antitumor activity. Eligible patients were
aged �18 years and had an Eastern Cooperative Oncology Group (ECOG) performance status �1 (subjects with performance sta-
tus 2 were considered following discussion and agreement with the sponsor). In the dose-escalation phase, patients were
required to have a histologically or cytologically confirmed solid tumor that was metastatic or unresectable, and refractory to
standard therapy, or for which no known effective therapy existed. An MTD expansion cohort enrolled patients with advanced or
recurrent endometrial carcinoma (endometrioid, serous, clear cell adenocarcinoma, adenosquamous carcinoma, or mixed histol-
ogy, any grade). All patients were required to have adequate organ and bone marrow function and fasting plasma glucose
�160 mg/dL. Patients who had previously received treatment with a PI3K inhibitor were excluded. All patients provided written
informed consent.

Investigator’s Analysis Evidence of target inhibition but no or minimal antitumor activity

DRUG INFORMATION

Drug 1

Generic/Working name Pilaralisib

Drug type Small molecule

Drug class PI3 kinase

Dose 100–600 mg capsules or 200–300 mg tablets QD

Route oral (p.o.)

Schedule of Administration 100–600 mg capsules or 200–300 mg tablets QD

Drug 2

Generic/Working name Paclitaxel

Drug type Small molecule

Drug class Microtubule-targeting agent

Dose Doses up to 175 mg/m2 on day 1 of 21-day cycles

Route IV

Schedule of Administration Doses up to 175 mg/m2 on day 1 of 21-day cycles

Drug 3

Generic/Working name Carboplatin

Drug type Other

Drug class Platinum compound

Dose Doses up to a targeted AUC of 6 on day 1 of 21-day cycles

Route IV

Schedule of Administration Doses up to a targeted AUC of 6 on day 1 of 21-day cycles

PATIENT CHARACTERISTICS
Number of patients, male 14

Number of patients, female 44
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Stage at diagnosis I: 1

II: 1

III: 7

IV: 32

Unknown: 17

Age Median (range): 56.5 (25–82)

Number of prior systemic therapies Median (range): 3 (1–10)

Performance Status: ECOG 0 — 13

1 — 44

2 —

3 —

unknown —

Other Not Collected

Cancer Types or Histologic Subtypes Endometrium 19

Lung 7

Breast 5

Ovaries 5

Skin 4

Cervix 2

Colon 1

Lymph nodes 1

Other 14

PRIMARY ASSESSMENT METHOD

Control Arm: Total Patient Population

Number of patients screened 84

Number of patients enrolled 58

Number of patients evaluable for toxicity 58

Number of patients evaluated for efficacy 52

Response assessment CR 0

Response assessment PR 13.5%

Response assessment SD 48.1%

Response assessment PD 38.5%

(Median) duration assessments PFS 3.2 months

(Median) duration assessments duration of treatment 13 weeks

ADVERSE EVENTS
All Dose Levels, All Cycles AEs are shown in Tables 1–3.

DOSE-LIMITING TOXICITIES

Dose

Level

Dose of

Drug:

Pilaralisib

Dose of

Drug:

Paclitaxel

Dose of

Drug:

Carboplatin

Number

Enrolled

Number

Evaluable

for Toxicity

Number

with a

Dose-Limiting

Toxicity

Dose-Dose-

limiting

Toxicity

Information

Pilaralisib capsules

1 100 mg 150 mg/m2 5 AUC 3 3 0

2 150 mg 150 mg/m2 5 AUC 3 3 0

3 200 mg 150 mg/m2 5 AUC 3 3 0

4 200 mg 175 mg/m2 6 AUC 3 3 0
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Paclitaxel plus carboplatin is a standard treatment for
various solid tumors, including first-line treatment of
advanced/recurrent endometrial cancer [1]. However, most
patients eventually become resistant to this regimen and
experience disease progression. The phosphoinositide 3-
kinase (PI3K) pathway is pivotal for growth in normal cells,
and dysregulation of the pathway is involved in tumorigene-
sis of solid tumors [2–7]. In endometrial cancers, activation
of the PI3K/mTOR pathway is associated with aggressive dis-
ease and poor prognosis [3]. Upregulation of PI3K/mTOR
pathway signaling has been identified as a mechanism of
tumor resistance to paclitaxel and carboplatin. In addition,
PI3K/mTOR pathway inhibitors have been shown to aug-
ment the cytotoxicity of paclitaxel and carboplatin in cancer
cell lines [8–10]. Therefore, combining paclitaxel plus carbo-
platin with PI3K inhibition is a rational therapeutic strategy
in solid tumors and endometrial cancer.

Pilaralisib is a selective, reversible, pan-class I PI3K
inhibitor that has shown preliminary antitumor activity in a
phase I study in advanced solid tumors. Pilaralisib is stable
in human hepatocytes in vitro (Sanofi data on file); in
patients, <0.1% is excreted unchanged in urine, independ-
ent of dose [11]. The maximum tolerated dose (MTD) of
pilaralisib capsules was established as 600 mg once daily
(QD) [11]. The current study aimed to determine the safety
and MTD of pilaralisib capsule and tablet formulations
administered in combination with paclitaxel and carboplatin
in patients with advanced solid tumors.

Fifty-eight patients were enrolled. Initially, 25 patients were
treated with pilaralisib capsules (100–600 mg). After a protocol
amendment, newly enrolled patients (n 5 33) received a tablet
formulation at 200–300 mg QD. A planned expansion cohort in

ovarian cancer was not enrolled due to shortage of pilaralisib
supply; the expansion cohort was limited to patients with
endometrial cancer (n 5 16).

The median duration of pilaralisib treatment was 13 weeks
(range 1–80); 51.7% of patients received pilaralisib for >12
weeks. Reasons for treatment discontinuation were disease
progression (69.0%), adverse events (AEs)/serious AEs (SAEs,
17.2%), investigator’s decision other than AEs (6.9%), patient
request (5.2%), and death (1.75%).

Six patients (10.3%) had dose-limiting toxicities (DLTs): 2/6
receiving 400 mg pilaralisib capsules, 1/4 receiving 600 mg cap-
sules, 1/27 receiving 200 mg tablets, and 2/6 receiving 300 mg
tablets. The only DLT occurring in more than one patient was
rash (two patients, 3.4%). The MTD of pilaralisib tablets admin-
istered in combination with 175 mg/m2 paclitaxel and area
under the curve (AUC) 6 carboplatin was determined to be
200 mg QD.

The most frequently occurring AEs were consistent with
carboplatin, paclitaxel, and pilaralisib known safety profiles
(Tables 1–3). No difference in toxicity was observed between
capsule and tablet formulations. Grade 3/4 treatment-related
AEs occurred in 87.9% of patients.

Treatment-related grade �3 events of increases in aspar-
tate aminotransferase and gamma glutamyltransferase were
reported for two (3.4%) and one patient (1.7%), respectively;
no patient met the criteria for Hy’s law. Fifteen patients had
treatment-related AEs in the rash grouping; four (6.9%) had
grade �3 events. Four patients (6.9%) had treatment-related
AEs in the hyperglycemia grouping; two (3.4%) had grade �3
events.

Twenty-eight patients (48.3%) had an SAE, which was con-
sidered treatment related in 12 patients (20.7%). Treatment-

5 400 mg 175 mg/m2 6 AUC 3 3 0

6 600 mg 175 mg/m2 6 AUC 3 3 0

5E 400 mg 175 mg/m2 6 AUC 3 3 2 Allergic reaction

6E 600 mg 175 mg/m2 6 AUC 1 1 1 Grade 3 rash

4E 200 mg 175 mg/m2 6 AUC 3 3 0

Pilaralisib tablets

7 200 mg 175 mg/m2 6 AUC 3 3 0

8 300 mg 175 mg/m2 6 AUC 3 3 1 Failure to receive
75% of dose due
to skin rash

8E 300 mg 175 mg/m2 6 AUC 3 3 1 Grade 3 skin rash

7E 200 mg 175 mg/m2 6 AUC 3 3 1 Grade 3 dehydration,
grade 4 neutrophil
count decreased,
grade 3 staphylococcal
bacteremia

ASSESSMENT, ANALYSIS, AND DISCUSSION

Completion Study terminated before completion

Pharmacokinetics/Pharmacodynamics Not Collected

Investigator’s Assessment Evidence of target inhibition but no or minimal antitumor activity
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related SAEs occurring in more than one patient were mental
status changes, neutropenia, rash, and thrombocytopenia (two
patients each, 3.4%). Twelve patients (21.0%) had AEs that led
to discontinuation of any study treatment, most commonly
fatigue (seven patients, 12.1%), nausea, vomiting, and urinary
tract infection (six patients each, 10.3%). Three deaths occurred
within 30 days of last study drug dose: one due to disease pro-
gression and two due to unknown cause.

Pilaralisib was absorbed with a median tmax of 6–11 hours
after repeated doses of 100 to 600 mg pilaralisib QD in combi-
nation with paclitaxel and carboplatin (Table 4). On cycle 2 day
1, exposure of pilaralisib was within the range of previous data
with pilaralisib monotherapy at steady state (Fig. 2) [11]. There
was no apparent impact of coadministration of paclitaxel and
carboplatin on pilaralisib pharmacokinetics.

Modulation of PI3K/mTOR and mitogen-activated protein
kinase (MAPK) pathway biomarkers was assessed in serial
tumor biopsies from three patients (Fig. 1 and Table 5). Tumor
biopsies from two patients receiving 200 mg pilaralisib capsules
showed inhibition of PI3K/mTOR and MAPK pathways and
modest reduction of proliferation and induction of apoptosis,
whereas no pharmacodynamic impact was observed in biop-
sies from the third patient tested (200 mg tablets).

Of 52 evaluable patients, best overall response was con-
firmed partial response (PR) in seven patients (13.5%). Twenty-
two patients (42.3%) had stable disease or a progression-free
period of �12 weeks. One of 18 evaluable patients with endo-
metrial cancer had a PR (5.6%). Median progression-free sur-
vival (PFS) was 3.2 months overall and 3.3 months in patients
with endometrial cancer. The longest PFS observed was 77.4
weeks in a patient with squamous cell carcinoma of the neck
treated with 400 mg capsules. Maximum change in size of tar-
get lesions according to prior paclitaxel and carboplatin treat-
ment is shown in Figure 3. No responses occurred in patients
who had previously received both paclitaxel and carboplatin.

Molecular profiling of tumor tissue was performed in
21 patients in the dose-escalation phase (Fig. 4A). PIK3CA,
KRAS, and BRAF status in cell-free circulating tumor DNA
from peripheral blood sampled at enrollment was also
assessed in 17 patients with endometrial cancer (Fig. 4B);
four patients (23.54%) had a PIK3CA mutation, including
H1047R (two patients), K111E, and R93W (one patient
each). No obvious associations between PI3K pathway
alterations and responses were observed, consistent with
previous studies [11, 12].

Despite promising preclinical data, PI3K inhibitors have
shown only modest single-agent activity in solid tumors to date
[11, 13–16]. However, combination regimens could reveal ther-
apeutic utility for these agents. In this study, adding pilaralisib
did not appear to enhance the antitumor efficacy of paclitaxel
plus carboplatin. This is consistent with the limited efficacy
observed with pilaralisib monotherapy in solid tumors [11] and
endometrial cancers [12] and findings for other PI3K inhibitors
in various solid tumors [13–16]. Further clinical evaluation is
warranted to identify effective combination strategies with
PI3K pathway inhibitors.
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Figure 3. Maximum change in target lesions in patients treated
with the combination of pilaralisib, paclitaxel, and carboplatin. Bar
colors indicate prior treatment with paclitaxel and/or carboplatin.

Abbreviations: CR, complete response; PR, partial response.
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Figure 4. Mutational analysis of tumor tissue and circulating tumor DNA. (A): Dose-escalation cohort: molecular profiling for gene altera-
tions was performed on archival tumor tissue samples using Sanger sequencing (n 5 21), and PTEN protein expression status was eval-
uated using IHC (n 5 12). (B): Endometrial cohort (n 5 17). KRAS, PIK3CA, BRAF mutational status at start of pilaralisib treatment (cycle 1,
day 1) was assessed in cell-free circulating tumor DNA obtained from peripheral blood samples using BEAMing assays (Sysmex Inostics).
Key: yellow, no alteration detected; blue, gene alteration or altered protein expression (H score<50); grey, status unknown.

Abbreviations: EGFR, epidermal growth factor receptor; IHC, immunohistochemistry; PTEN, phosphatase and tensin homolog.
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Table 2. Adverse events irrespective of causality occuring in >20% of patients

Pilaralisib capsules, mg/paclitaxel, mg/m2/carboplatin, AUC

Pilaralisib tablets, mg/
paclitaxel, mg/m2/
carboplatin, AUC

100/150/5 150/150/5 200/150/5 200/175/6 400/175/6 600/175/6 200/175/6 300/175/6
AE (n5 3) (n5 3) (n5 3) (n5 6) (n5 6) (n5 4) (n5 27) (n5 6)

Any AE 3 (100) 3 (100) 3 (100) 6 (100) 6 (100) 4 (100) 27 (100) 6 (100)

Neutropenia 2 (66.7) 3 (100) 2 (66.7) 5 (83.3) 4 (66.7) 3 (75.0) 18 (66.7) 2 (33.3)

Thrombocytopenia 2 (66.7) 2 (66.7) 1 (33.3) 6 (100) 3 (50.0) 3 (75.0) 21 (77.8) 1 (16.7)

Anemia 3 (100) 2 (66.7) 2 (66.7) 5 (83.3) 2 (33.3) 2 (50.0) 17 (63.0) 1 (16.7)

Fatigue 2 (66.7) 1 (33.3) 2 (66.7) 4 (66.7) 6 (100) 3 (75.0) 14 (51.9) 2 (33.3)

Nausea 3 (100) 0 2 (66.7) 2 (33.3) 4 (66.7) 2 (50.0) 13 (48.1) 2 (33.3)

Diarrhea 1 (33.3) 0 2 (66.7) 2 (33.3) 3 (50.0) 2 (50.0) 10 (37.0) 2 (33.3)

Vomiting 1 (33.3) 0 3 (100) 3 (50.0) 4 (66.7) 1 (25.0) 10 (37.0) 0

Hypomagnesemia 1 (33.3) 0 0 3 (50.0) 2 (33.3) 3 (75.0) 6 (22.2) 4 (66.7)

Decreased appetite 1 (33.3) 0 2 (66.7) 2 (33.3) 2 (33.3) 1 (25.0) 8 (29.6) 0

Peripheral
neuropathy

2 (66.7) 2 (66.7) 0 2 (33.3) 0 3 (75.0) 7 (25.9) 0

Rash 2 (66.7) 0 2 (66.7) 3 (50.0) 2 (33.3) 2 (50.0) 3 (11.1) 2 (33.3)

Urinary tract
infection

0 0 0 3 (50.0) 0 2 (50.0) 10 (37.0) 1 (16.7)

Alopecia 0 2 (66.7) 2 (66.7) 1 (16.7) 2 (33.3) 1 (25.0) 5 (18.5) 2 (33.3)

Dyspnea 1 (33.3) 0 2 (66.7) 0 0 2 (50.0) 9 (33.3) 1 (16.7)

Abdominal pain 0 0 2 (66.7) 1 (16.7) 1 (16.7) 2 (50.0) 6 (22.2) 1 (16.7)

Hypokalemia 0 0 1 (33.3) 2 (33.3) 0 1 (25.0) 7 (25.9) 2 (33.3)

Peripheral edema 0 0 0 3 (50.0) 2 (33.3) 1 (25.0) 4 (14.8) 3 (50.0)

Dizziness 0 0 1 (33.3) 1 (16.7) 1 (16.7) 2 (50.0) 6 (22.2) 1 (16.7)

Leukopenia 1 (33.3) 1 (33.3) 0 1 (16.7) 1 (16.7) 0 8 (29.6) 0

Decreased neutrophil
count

0 0 1 (33.3) 1 (16.7) 1 (16.7) 1 (25.0) 4 (14.8) 4 (66.7)

Decreased white
blood cell count

0 0 1 (33.3) 1 (16.7) 1 (16.7) 1 (25.0) 4 (14.8) 4 (66.7)

Data is shown as n (%).
Abbreviations: AE, adverse event; AUC, area under the curve.

Table 3. Treatment-related adverse events occurring in >10% of patients

Pilaralisib capsule, mg/paclitaxel, mg/m2/carboplatin, AUC

Pilaralisib tablet, mg/
paclitaxel, mg/m2/
carboplatin, AUC

100/150/5 150/150/5 200/150/5 200/175/6 400/175/6 600/175/6 200/175/6 300/175/6
AE (n5 3) (n5 3) (n5 3) (n5 6) (n5 6) (n5 4) (n5 27) (n5 6)

Any treatment-related AE 3 (100) 3 (100) 3 (100) 6 (100) 6 (100) 4 (100) 25 (92.6) 6 (100)

Neutropenia 2 (66.7) 3 (100) 2 (66.7) 5 (83.3) 4 (66.7) 3 (75.0) 12 (44.4) 2 (33.3)

Thrombocytopenia 2 (66.7) 1 (33.3) 1 (33.3) 6 (100) 3 (50.0) 3 (75.0) 15 (55.6) 1 (16.7)

Fatigue 2 (66.7) 1 (33.3) 2 (66.7) 4 (66.7) 5 (83.3) 2 (50.0) 13 (48.1) 2 (33.3)

Anemia 3 (100) 2 (66.7) 2 (66.7) 5 (83.3) 2 (33.3) 2 (50.0) 10 (37.0) 1 (16.7)

Nausea 3 (100) 0 2 (66.7) 2 (33.3) 4 (66.7) 2 (50.0) 8 (29.6) 2 (33.3)

Diarrhea 1 (33.3) 0 1 (33.3) 2 (33.3) 1 (16.7) 2 (50.0) 7 (25.9) 1 (16.7)

Hypomagnesemia 1 (33.3) 0 0 3 (50.0) 2 (33.3) 3 (75.0) 3 (11.1) 2 (33.3)

Alopecia 0 2 (66.7) 2 (66.7) 1 (16.7) 2 (33.3) 1 (25.0) 3 (11.1) 2 (33.3)

Vomiting 1 (33.3) 0 3 (100) 2 (33.3) 2 (33.3) 1 (25.0) 4 (14.8) 0

Peripheral neuropathy 1 (33.3) 2 (66.7) 0 2 (33.3) 0 3 (75.0) 4 (14.8) 0

Rash 1 (33.3) 0 1 (33.3) 2 (33.3) 2 (33.3) 2 (50.0) 2 (7.4) 2 (33.3)

Decreased appetite 1 (33.3) 0 1 (33.3) 1 (16.7) 1 (16.7) 0 7 (25.9) 0

Decreased neutrophil
count

0 0 1 (33.3) 1 (16.7) 1 (16.7) 1 (25.0) 3 (11.1) 4 (66.7)

Decreased white
blood cell count

0 0 1 (33.3) 1 (16.7) 1 (16.7) 1 (25.0) 3 (11.1) 4 (66.7)

Leukopenia 1 (33.3) 1 (33.3) 0 1 (16.7) 1 (16.7) 0 6 (22.2) 0

Decreased hemoglobin 0 0 0 1 (16.7) 0 1 (25.0) 4 (14.8) 2 (33.3)

Hypokalemia 0 0 0 2 (33.3) 0 1 (25.0) 4 (14.8) 1 (16.7)

(continued)
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Table 3. (continued)

Pilaralisib capsule, mg/paclitaxel, mg/m2/carboplatin, AUC

Pilaralisib tablet, mg/
paclitaxel, mg/m2/
carboplatin, AUC

100/150/5 150/150/5 200/150/5 200/175/6 400/175/6 600/175/6 200/175/6 300/175/6
AE (n5 3) (n5 3) (n5 3) (n5 6) (n5 6) (n5 4) (n5 27) (n5 6)

Increased aspartate
aminotransferase

0 1 (33.3) 1 (33.3) 0 0 2 (50.0) 2 (7.4) 0

Peripheral edema 0 0 0 3 (50.0) 2 (33.3) 0 0 1 (16.7)

Decreased platelet count 0 1 (33.3) 0 0 0 1 (25.0) 1 (3.7) 3 (50.0)

Pruritus 0 0 0 2 (33.3) 0 1 (25.0) 1 (3.7) 2 (33.3)

Data is shown as n (%).
Abbreviations: AE, adverse event; AUC, area under the curve.

Table 5. Summary of pharmacodynamic activity in tumor biopsy sets

Tumor type

Pilaralisib, mg/
paclitaxel, mg/m2/
carboplatin, AUC

Sampling
time

Decrease, %
Fold

induction

pAKTT308 p4EBP1T70 pERKT202/Y204 Ki67 TUNEL

CRC adenocarcinoma 200 (capsule)/150/5 Cycle 2 day 21 67 64 73 32 2.4

Cervical adenocarcinoma 200 (capsule)/175/6 Cycle 4 day 20 76 69 70 33 2.3

SCC (skin, lower lip) 200 (tablet)/175/6 Cycle 2 day 20 7 31 29 225 1.5

Modulation of PI3K and MAPK pathway biomarkers was assessed in serial tumor biopsies collected from three patients. Levels of PI3K and ERK
pathway components (pAKTT308, p4EBP1T70 and pERKT202/Y204) were evaluated using immunofluorescence staining protocols with pixel- and
intensity-based quantitative readouts. Proliferation and apoptosis were measured by decrease in Ki67 and fold induction in TUNEL, respectively.
Abbreviations: EBP1, EIF4E-binding protein-1; ERK, extracellular signal-regulated kinase; MAPK, mitogen-activated protein kinase; PI3K, phospho-
inositide 3-kinase.

Click here to access other published clinical trials.

Table 4. Pilaralisib pharmacokinetic parameters after treatment with pilaralisib in combination with paclitaxel and carbo-
platin on cycle 1 day 1 (C1D1) and cycle 2 day 1 (C2D1)

PK parameter,
mean 6 SD
(geometric
mean) [CV%]

Pilaralisib capsule, mg/paclitaxel, mg/m2/carboplatin, AUC

Pilaralisib tablet, mg/
paclitaxel, mg/m2/
carboplatin, AUC

100/150/5 150/150/5 200/150/5 200/175/6 400/175/6 600/175/6 200/175/6 300/175/6

C1D1

n 3 3 3 6 6 4 24 6

Cmax, lg/mL 3.16 1.6 3.16 1.2 5.76 4.89 12.56 6.81 13.26 16.3 21.66 12.6 6.156 3.4 18.06 8.4

(2.72) [51.6] (2.87) [39.8] (3.69) [85.5] (8.50) [54.5] (5720) [123.90] (17.9) [58.6] (5.170) [55.6] (16.4) [46.4]

tmax
a, hour 3.5 11.0 24.0 15.0 8.0 15.0 8.0 9.5

(3.5–3.5) (8.0–24.0) (6.0–24.0) (4.5–24.0) (4.5–24.0) (3.5–24.0) (2.0–24.0) (6.0–24.0)

AUC0–24,
lg*hour/mL

57.76 27.8 48.16 19.5 1086 95.3 2186 114 2716 338 3716 198 1056 50.8 3446 152

(51.9) [48.3] (44.8) [40.6] (62.5) [88.6] (146) [52.4] (116) [124.6] (315) [53.5] (91.8) [48.2] (313) [44.3]

C2D1

n 3 3 3 5 4 4 20 4

Cmax, lg/mL 50.36 23.2 56.36 29.4 55.96 40.1 94.96 71.2 85.76 57.8 1196 74.9 50.86 24.3 89.36 31.7

(46.2) [46.1] (50.2) [52.2] (44.8) [71.8] (77.5) [75.1] (71.1) [67.4] (93.8) [63.0] (46.2) [47.7] (85.7) [35.5]

tmax
a, hour 6.0 8.0 8.0 6.0 7.25 11.0 6.0 7.0

(0–11.0) (2.0–24.0) (6.0–11.0) (0.0–8.0) (2.0–11.0) (4.5–11.0) (0–24.0) (0.5–11.0)

AUC0–24,
lg*hour/mL

11106 506 11506 594 12306 950 20306 1600 18906 1270 26406 1660 10506 482 19406 605

(1010) [45.7] (1020) [51.8] (946) [76.9] (1620) [79.1] (1580) [67.2] (2080) [62.8] (952) [46.1] (1880) [31.2]
aMedian (range)
Abbreviations: AUC, area under the curve; Cmax, maximum concentration; C1D1, cycle 1 day 1; C2D1, cycle 2 day 1; CV%, coefficient of variation;
PK, pharmacokinetics, SD, standard deviation; tmax, time to maximum concentration.
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