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Abstract

Bimiralisib is an orally bioavailable pan-phosphatidylinositol 3-kinase and mammalian target of rapamycin inhibitor which has shown
activity against lymphoma in preclinical models. This phase I/l study evaluated the response rate to bimiralisib at 2 continuous dose
levels (6B0mg and 80mg) in patients with relapsed/refractory lymphoma. Fifty patients were enrolled and started treatment. The most
common histologies were diffuse large B-cell lymphoma (n = 17), follicular lymphoma (n = 9), T-cell lymphoma (n = 8), and others (mostly
indolent). Patients had been treated with a median of 5 prior lines of treatment and 44% were considered refractory to their last treat-
ment. Mean duration of treatment (and standard deviations) with 60mg once daily (0.d.) was 1.3 + 1.2 months, and with 80mg o.d.
3.7 £ 3.9 months. On an intention to treat analysis, the overall response rate was 14% with 10% achieving a partial response and 4%
a complete response. Thirty-six percent of patients were reported as having stable disease. No dose-limiting toxicities were observed
during the phase | portion of the study. Overall, 70% of patients had a grade 3 treatment emergent adverse events (TEAE) and 34% had
a grade 4 TEAE; 28% of patients discontinued treatment due to toxicity. The most frequent TEAEs grade >3 was hyperglycemia (24%),
neutropenia (20%), thrombocytopenia (22%), and diarrhea (12%). Per protocol, hyperglycemia required treatment with oral antihypergly-
cemic agents in 28% and with insulin in 14%. At 60mg or 80mg continuous dosing, bimiralisib showed modest efficacy with significant
toxicity in heavily pretreated patients with various histological subtypes of lymphoma.

Introduction

Non-Hodgkin lymphoma (NHL) is the commonest hemato-
logical malignancy worldwide! and is composed of over 40 sub-
types which can be clinically aggressive or indolent.? Molecularly
targeted therapy of the downstream signaling components of
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the immunoglobulin receptor has met with considerable success
in these disorders. For example, inhibition of Bruton tyrosine
kinase and phosphatidylinositol 3-kinase (PI3K) with ibrutinib
or idelalisib, respectively, have demonstrated efficacy in chronic
lymphocytic leukemia (CLL),> mantle cell lymphoma (MCL),*
follicular lymphoma,’ and Waldenstrom macroglobulinemia.®
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Mammalian target of rapamycin (mTOR) is a ubiquitous serine
threonine kinase involved in regulating protein synthesis and cell
growth in response to environmental stimuli.” It is found within
1 of 2 multiprotein complexes, nTOR complex (mTORC) 1 or 2,
and inhibition of mTOR is also of proven, albeit modest, effi-
cacy in relapsed MCL.® Proven clinical activity, combined with
results from a number of preclinical studies demonstrating syn-
ergy with PI3K and mTOR inhibitors in hematological malig-
nancies”!® provided a strong rationale for dual inhibition as a
therapeutic strategy in these disorders.

Bimiralisib (PQR309) is an orally bioavailable, selective dual
PI3K/mTOR inhibitor!! which has shown activity against a vari-
ety of lymphoma cell lines and animal models both as mono-
therapy and in combination.'? It has pan class 1 PI3K inhibitory
activity thereby inhibiting o, f3, v, and & isoforms in contrast to
other PI3K inhibitors which target selective isoforms such as ide-
lalisib (8-specific®) and duvelisib (y-8-specific'*). Furthermore,
observed mTOR inhibition is balanced with PI3K inhibition
and is a direct ATP competitive inhibitory process. Such direct
mTOR inhibition is in contrast to the first generation of mMTOR
inhibitors (such as rapamycin and temsirolimus) which were
specific inhibitors of mMTORC1 due to their indirect (allosteric)
activity via binding of FK506 binding protein 12." Dual TORC
inhibition could be clinically important as mTORCT1 inhibition
can lead to direct AKT activation by mTOR within mTORC2,'¢
thereby generating a possible resistance mechanism.

Bimiralisib has been tested in an accelerated titration, 3 + 3,
open label phase I trial of continuous once-daily dosing in
solid tumors.!” Twenty-eight patients were enrolled and dosed
between 10 mg and 150 mg. The maximum tolerated dose and
recommended phase 2 dose from this cohort was 80 mg once
daily (o.d.) A single partial response (PR) was observed in a
patient with metastatic thymus cancer and 24% disease volume
reduction in a patient with sinonasal cancer.

This phase I/II open-label multicentre trial evaluated the effi-
cacy and safety of bimiralisib at different dose levels in patients
with relapsed/refractory indolent and aggressive NHL.

Methodology
Eligibility

To be eligible for the trial, patients 18 years or over with
an Eastern Cooperative Oncology Group performance status
of 0-1 with histologically proven relapsed or refractory lym-
phoma must have received at least 2 therapeutic lines of prior
treatment. Patients with CLL were eligible following at least 1
prior line of standard therapy. Patients with high-grade trans-
formation from an underlying indolent lymphoma or CLL were
permitted if they had also failed 1 potentially curative line of
therapy. For the phase 2 part of the trial, patients must have
clearly measurable disease with a single nodal or extranodal
lesion having a long axis diameter of >1.5cm attributable to
relapsed lymphoma. Eligible patients were HIV negative, hep-
atitis C negative, and hepatitis B surface antigen negative.
Patients were required to have adequate organ function at
screening defined as absolute neutrophil count > 1.0 x 10%/L,
platelets > 75 x 10°/L, hemoglobin > 85 g/L, total bilirubin < 1.5
times the upper limit of normal (ULN) and alanine aminotrans-
ferase and aspartate aminotransferase < 2.5 times ULN, serum
creatinine < 1.5 times ULN and a fasting glucose < 7.0 mmol/L.

Key exclusion criteria included are listed as follows: (i)
immunosuppression due to prior allogenic stem cell transplan-
tation (SCT) or any immunosuppressive therapy within 4 weeks
before trial registration, (ii) autologous SCT within 3 months,
(iii) any anticancer therapy (radiotherapy, endocrine, investi-
gational, or immunotherapy) within 21 days, (iv) prior grade
4 toxicity from previous exposure to PI3K/mTOR inhibitors,
(v) unresolved toxicity from prior therapy grade >2 (National
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Cancer Institute Common Terminology Criteria for Adverse
events [NCI-CTCAE] v4.03), (vi) concomitant treatment that
increase the pH (reduce acidity) of the upper gastrointestinal
tract, including, but not limited to, proton-pump inhibitors,
H2-antagonists or antacids, (vii) central nervous system involve-
ment, (viii) clinically significant and uncontrolled major medical
condition(s) including but not limited to: serious active infec-
tion, bleeding diathesis, symptomatic cardiac failure (New York
Heart Association class 3-4), uncontrolled hypertension (blood
pressure >150/100mm Hg), cardiac arrhythmia or psychiatric
illness which would limit protocol compliance, (ix) pregnancy,
lactating women, or inadequate contraception, (x) major sur-
gery <3 weeks, (xi) uncontrolled diabetes, (xii) refractory nau-
sea and vomiting, chronic gastrointestinal diseases or bowel
resection precluding adequate oral medication. All patients pro-
vided written informed consent. This study was supported by
PIQUR Therapeutics AG. The study was conducted in accor-
dance with the Declaration of Helsinki and the International
Conference on Harmonisation Good Clinical Practice guide-
lines (NCT03127020).

The primary endpoint was the best overall response rate
(ORR) achieved during bimiralisib monotherapy according to
the revised Cheson criteria.'® Treatment was continued until
either progression or toxicity. Secondary endpoints included
progression-free survival (PFS), time to response (TTR), dura-
tion of response (DOR), pharmacokinetics, and standard safety
parameters. PFS was defined as time from registration to date of
progression or death from any cause. Patients without an event
were censored at their latest assessment. DOR was the time from
first documented response to time of death or progression. TTR
was defined as the time from the date of enrolment to the first
documentation of either complete (CR) or PR. Time to event
outcomes were assessed using Kaplan Meier survival plots. CR,
PR, or stable disease (SD) had to be confirmed with subsequent
assessment at least 7 weeks later. Patients were defined as refrac-
tory to the most recent prior treatment according to the local
investigator decision.

Statistical analysis

Safety run in

Although a formal phase 1 study in solid tumors had been
completed,'” a safety run in at 60mg and 80mg doses (sup-
plied by PIQUR Therapeutics AG, capsule formulation for
oral use, capsule strengths 20 mg and 80 mg) using predefined
dose-limiting toxicities (DLT) and a modified 3 + 3 design was
followed before the phase II expansion to ensure safety in par-
ticipants with lymphoma. Standard DLT definitions were used
(see Supplemental Digital Content, http://links.lww.com/HS/
A204, for further details) and were to be observed within the
first 28 days of dosing. The number of DLTs observed at the
80mg dose determined whether 60 mg or 80 mg was used in
the phase II expansion phase (Supplemental Digital Content,
Figure 1, http:/links.lww.com/HS/A204). In each specified
dosing schedule, bimiralisib was dosed orally until disease pro-
gression, unacceptable toxicity, death from another cause or
patient choice. Patients with SD, PR, or CR remained on study;
patients with radiological or clinical progressive disease (PD)
were withdrawn.

Expansion phase

An intent-to-treat (ITT) efficacy and safety analysis was per-
formed to include all patients who received >1 dose of bimi-
ralisib. Following dose escalation, at least 30 patients with any
relapsed or/and refractory lymphoma were to be treated in step
1 with the preferred dosing regimen (daily dosing, schedule A or
schedule B, Supplemental Digital Content, Figure 1, http://links.
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Ilww.com/HS/A204) and the ORR was to be evaluated. Based on
the observed ORR, up to 3 lymphoma subtype-specific indica-
tions were planned to be selected for further evaluation in step 2.
For each selected subtype lymphoma-specific indication, at
least 18 patients (combined from step 1 and step 2) had to be
evaluable for efficacy (Supplemental Digital Content, Figure
1, http://links.lww.com/HS/A204). An ORR of at least 30%
was considered to be of clinical interest for each individual
specific histopathological lymphoma subtype. An exact test for
the binomial proportion was used, with a 1-sided significance
level of 0.10. To have 80% power to detect a response rate of
30%, 18 patients were needed; the null hypothesis (HO: P =
0.10) would be rejected if the number of responses <4. Based
on review of all available data, the study steering committee
concluded that while there were signs of efficacy, the toler-
ability of PQR309 treatment should be improved, allowing
patients to stay on treatment for longer and thus potentially
improving efficacy. Consequently, enrolment into the continu-
ous dosing cohort was stopped. Intermittent dosing schedules
were subsequently explored as per study protocol but are not
reported in this article. ORR observed in all patients treated
on the continuous dosing schedule are reported in this article.

Adverse events were evaluated according to NCI-CTCAE
version 4.03. All dose modifications, interruptions, or dis-
continuations were based on the worst preceding AE grade.
Details of dose modification schedule are outlined in the
Supplemental Digital Content, Tables S1, S2, http://links.
lww.com/HS/A204. Once the bimiralisib dose had been
reduced, re-escalation was not permitted. If the administra-
tion of bimiralisib was interrupted for reasons other than an

Baseline Patient Characteristics.
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AE, then bimiralisib was to be resumed at the same dose.
After treatment had commenced, patients requiring a dose
delay of >14 consecutive days had to be permanently discon-
tinued from study drug. Specific management of hypergly-
cemia for patients on study is outlined in the Supplemental
Digital Content, Figure S3, http://links.lww.com/HS/A204.
Neutropenic fever was managed according to local practice.
Primary antiviral, antifungal, and antipneumocystis prophy-
laxis was not mandated and were given according to local
practice. Exploratory outcomes included the effect of bimi-
ralisib on insulin, c-peptide, and glucose levels.

Results

Patient characteristics

Between August 2015 and August 2016, 50 patients were
treated. Baseline and disease characteristics are outlined in
Table 1. Patients had received a median of 5 (range 1-9) prior
regimens with 44% refractory to their most recent line of
treatment. Ninety-three percent with B-cell malignancies had
received prior rituximab and 96% of all patients enrolled had
received prior alkylating agents.

Treatment with bimiralisib

The initial safety run in phase is summarized in Supplemental
Digital Content, Figure 2, http:/links.lww.com/HS/A204.
Based on all available data, the investigators and the sponsor

Treatment Groups
Continuous All Schedules

Baseline Patient Characteristics 60mg (n = 8) 80mg (n =42) Total (n = 50)
Median age, y (range) 63.5 (34-73) 58 (32-87) 58 (32-87)
Men, n (%) 5(62.5) 29 (69) 34 (68)
ECOG PS score, n (%)

0 4 (50%) 19 (45%) 23 (46%)

1 3(38%) 22 (52%) 25 (50%)

2 0 (0%) 1(2.4%) 1(2%)

Missing 1(12%) 0 (0%) 1(2%)
Caucasian 8 (100%) 37 (88%) 45 (90%)
Median time since initial diagnosis, mo (range) 43.4 (7.6-173.7) 28.8 (3.1-238) 30.4 (3.1-238)
Median number of prior lines (range) 5.5(1-8) 5(1-9 5(1-9
Prior rituximab exposure in B-cell malignancies 7/7 (100%) 30/33 37/40 (93%)
Prior alkylator exposure 7/8 (88%) 41/42 (98%) 48/50 (96%)
Raised LDH 6/8 (75%) 27142 (64%) 33/50 (66%)
Histology

Diffuse large B-cell ymphoma 3 (38%) 14 (33%) 17 (34%)

Follicular lymphoma 2 (25%) 7 (17%) 9 (18%)

Mantle cell lymphoma 1(12%) 3 (7%) 4 (8%)

Marginal zone lymphoma 0 (0%) 3 (7%) 3 (6%)

Hodgkin lymphoma 0 (0%) 2 (5%) 2 (4%)

PTCL-NOS 1(12%) 3(7%) 4 (8%)

Other 1(12%)? 10 (24%)° 11 (22%)
Disease status

Refractory 3(37%) 19 (45%) 22 (44%)

Relapse 5 (63%) 23 (55%) 28 (56%)

Raised baseline blood glucose 0/8 (0%) 4/41 (10%) 4/49 (8%)

Type 2 diabetes mellitus 0 (0%) 1(2.4%) 1(2%)

AWMALPL (0 = 1).

PRichter transformation (n = 1), AITL (n = 3), CLL (n = 2), LPL/WM (n = 1), PMBCL (n = 2), cutaneous T cell (n = 1).
AITL = angioimmunoblastic T-cell lymphoma; CLL = chronic lymphocytic leukemia; ECOG = Eastern Cooperative Oncology Group; LDH = lactate dehydrogenase; NOS = not otherwise specified; PMBCL =
primary mediastinal B-cell lymphoma; PS = performance status; PTCL = peripheral T-cell lymphoma; WM/LPL = Waldenstroms macroglobulinemia/lymphoplasmacytic lymphoma.
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concluded that 80 mg o.d. given continuously was tolerated as
per protocol, enrolling of patients was started on the dose of
80 mg given continuously once daily.

No safety concerns based on the DLT criteria evaluation with
the 80 mg o.d. was observed. However, the Steering Committee
requested evaluation of long-term tolerability of PQR309 to
adequately evaluate the clinical activity of PQR309 in this
patient population for at least 4 months.

A total of 50 patients were treated with either continuous
60mg o.d. (n = 8) or 80mg o.d. (n = 42) bimiralisib, respec-
tively. Mean duration of treatment (and standard deviations)
with 60mg o.d. was 1.3 = 1.2 months and with 80 mg o.d.
3.7 = 3.9 months.

Safety

All 50 patients enrolled in the study experienced at least 1
treatment emergent AE (TEAE); 70% grade 3 and 27% grade
4 with 14 (28%) patients discontinuing treatment. Table 2
details TEAE seen in 10% or more patients. The most frequent
TEAEs were fatigue (50%), hyperglycemia (44%), diarrhea
(38%), and nausea (38%). Grade 3 or 4 TEAEs occurring in
2 or more participants were hyperglycemia (22%), neutrope-
nia (20%), thrombocytopenia (14%), diarrhea (12%), rash
(8%), anemia (4%), depression (4 %), fatigue (4%), and back
pain (4%). Other grade 4 TEAEs which occurred in 1 patient
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each were cardiac arrest, cardiac failure, subdural hematoma,
small intestinal perforation, Escherichia coli sepsis, lower
respiratory tract infection, lung infection, rhabdomyolysis,
and tumor embolism. Fifteen patients (30%) died during
the study, 1 of infection, 1 of fungal pneumonia and disease
progression, 1 of cardiac failure, 1 of tumor embolism, 1 of
small bowel obstruction and disease progression, and 10 of
progressive lymphoma. All were judged to be unrelated to
study drug.

Hyperglycemia was a relatively frequent event as predicted
by the mechanism of action of bimiralisib. This was grade
1in 4 (8%), grade 2 in 7 (14%), and grade 3 in 11 (22%).
Supplemental Digital Content, Figure 3, http://links.lww.com/
HS/A204, outlines the protocol defined management of hyper-
glycemia. In summary, oral antihyperglycemics (SGLT2 inhibi-
tors or metformin) were mandated if the fasting blood glucose
was 29 mmol/L; interruption of bimiralisib and insulin was
required if fasting blood glucose was >15 mmol/L for >2 days.
Bimiralisib could be restarted at the same dose with continua-
tion of oral antihyperglycemics when blood glucose fell to <9
mmol/L for >2 days. Accordingly, 14 patients (%) commenced
oral hypoglycemic agents when on study with 6 going onto
receive insulin. Seven (14%) patients in total commenced insu-
lin with 1 patient receiving insulin without prior or concomitant
oral antihyperglycemic agent. Only 1 patient had a raised fast-
ing blood sugar at baseline.

TEAEs According to Dose and Occurring in >10% Patients Across Schedules And Doses.

TEAEs According to Treatment Schedule Total (n = 50) 60mg (n=8) 80mg (n =42)
Patients with >1 grade 3-4 TEAE 40 (80%) 6 (12%) 34 (68%)
Patients with >1 TEAE leading to permanent study drug discontinuation (disease progression excluded) 4 (28%) 2 (4%) 2 (24%)
Patients with >1 TEAE leading to dose reduction 5 (10%) 0 5 (10%)
Patients with >1 TEAE leading to dose interruption 26 (52%) 2 (4%) 24 (48%)
TEAE Occurring in >10% Overall (60 mg and 80 mg) Grade 1 or 2 Grade 3 or 4 Total (n = 50)
Hematological
Neutropenia 2 (4.8%) 10 (20.6%) 2 (24%)
Thrombocytopenia 4 (8%) 7 (14%) 11 (22%)
Anemia 8 (16%) 2 (4%) 10 (20%)
Infection
Urinary tract infection 5 (10%) 1(2%) 6 (12%)
Gastrointestinal
Diarrhea 3 (26%) 6 (12%) 19 (38%)
Nausea 9 (38%) 0 19 (38%)
Weight decrease 6 (32%) 1(2%) 17 (34%)
Decreased appetite 4 (28%) 0 15 (30%)
Vomiting 0 (20%) 0 10 (20%)
Constipation? 6 (12%) 0 7 (14%)
Abdominal pain 6 (12%) 0 6 (12%)
Dyspepsia 6 (12%) 0 6 (12%)
General/metabolic
Fatigue 23 (46%) 2 (4%) 25 (50%)
Hyperglycemia 11 (22%) 11 (22%) 22 (44%)
Rash 12 (24%) 4 (8%) 16 (32%%)
Depression 7 (14%) 2 (4%) 9 (18%)
Pyrexia 8 (16%) 0 8 (16%)
Pruritus 7 (14%) 1(2%) 8 (16%)
Peripheral edema® 4 (8%) 0 6 (12%)
Dyspnea? 4 (8%) 1(2%) 6 (12%)
Dry skin 5 (10%) 1(2%) 6 (12%)
Back pain 4 (8%) 2 (4%) 6 (12%)
Cough 4 (8%) 1(2%) 5 (10%)
Hypoalbuminemia 4 (8%) 1(2%) 5 (10%)

@1 patient had missing grade.
b2 patients had missing grade.
TEAE = treatment emergent adverse events.
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TEAEs leading to dose discontinuation (excluding dis-
ease progression) were diarrhea, fatigue, rhabdomyolysis
(n = 2 each) and subdural hematoma, bile duct stenosis, weight
decrease, decreased appetite, memory impairment, and pneu-
monitis (n = 1 each).

Efficacy

On an ITT basis, the best ORR across all patients was 14%.
CR was observed as best response in 2 (4%) patients and PR in
5 patients (10%) (Table 3). The ORR for 9 FL patients (89%
prior alkylator, 100% prior rituximab) was 11% (1 CR), 7 FL
patients had a best response of SD (including 2 patients had
a single, unconfirmed PR). Three patients stopped due to PD,
S due to a TEAE, and 1 was bridged to an allogenic SCT. Of
the 32 patients with “aggressive” histology, ORR was 13% (3
PR, 1 CR) and in 18 patients with “indolent” histology, ORR
was 17% (2 PR, 1 CR). There was no clear association noted
between dosing schedule and response (Supplemental Digital
Content, Table S3, http://links.lww.com/HS/A204).

Median TTR across 7 responding patients was 3.5 months
(range 1.2-7.2 months). Response data were not available
for 9 patients (18%) and 4 patients (8%) were not evaluable
and were considered nonresponders. The median PFS was 4.2
months (95% CI, 1.6-6.7) (Figure 1). There was a total of
15 deaths, with the majority (n = 10) related directly to pro-
gressive lymphoma. There was no treatment-related mortality
(Supplemental Digital Content, Table S4, http://links.lww.com/
HS/A204).

Discussion

In this phase I/II study of bimiralisib in heavily pretreated (5
median lines of prior therapy) patients with a variety of histo-
logical subtype of relapsed/refractory lymphoma, only modest
efficacy was demonstrated with a best response of SD in 36%,
PR in 10%, and complete response in 4%. This compares unfa-
vorably with the licensed PI3K inhibitors idelalisib and copan-
lisib which are associated with ORRs of 43.7% in a mixed

Overall Response Rate According to Histology.

Stable Partial  Complete Overall
Histology Number Disease Response Response Response Rate (%)
All patients 50 18(36%) 5(10.5%) 2 (4%) 7 (14%)
Aggressive
Total 32 8 3 1 4 (13%)
DLBCL 17 4 1 1 2 (12%)
MCL 4 3 0 0 0 (0%)
PTCL 4 0 0 0 0 (0%)
AITL 3 1 1 0 1 (33%)
Cut TCL 1 0 0 0 0 (0%)
PMBCL 2 0 0 0 0 (0%)
Richters 1 0 1 0 1 (100%)
Indolent
Total 18 10 2 1 3(17%)
FL 9 7 0 1 1 (11%)
LPL/WM 2 1 0 0 0 (0%)
CLL 2 1 1 0 1 (50%)
cHL 2 0 0 0 0 (0%)
MZL 3 1 1 0 1 (33%)

AITL = angioimmunoblastic T-cell lymphoma; cHL = classical Hodgkin lymphoma; CLL = chronic lym-
phocytic leukemia; Cut TCL = cutaneous T-cell lymphoma; DLBCL = diffuse large B-cell lymphoma;
FL = follicular lymphoma; LPL/WM = lymphoplasmacytic lymphoma/Waldenstroms macroglobulin-
emia; MCL = mantle cell ymphoma; MZL = marginal zone lymphoma; PMBCL = primary mediastinal
B-cell lymphoma; PTCL = peripheral T-cell lymphoma.

www.hemaspherejournal.com

relapsed indolent aggressive cohort' and 57% in relapsed indo-
lent NHL, respectively.® While the cohort in this study can be
regarded as high risk with 34% having relapsed DLBCL, 16%
relapsed peripheral T-cell lymphoma and 8% relapsed mantle
lymphoma, median prior lines of therapy of 5 and 44% being
judged as having refractory disease, within the relapsed follic-
ular lymphoma cohort of 9 patients, 1 CR and 2 unconfirmed
PRs were observed. While this demonstrates a signal of effi-
cacy, the benefits seen fail to outweigh the toxicity issues seen
with this agent with continuous dosing strategies. It remains an
unanswered question whether similar efficacy compared with
licensed PI3K inhibitors will be observed in histologies such as
follicular lymphoma if the tolerability profile of this agent can
improved.

Toxicity was notable for a high frequency (48% all grade)
and relative severity of hyperglycemia with 14 patients requir-
ing oral antihyperglycemic agents and 7 patients requiring
insulin. Hyperglycemia was an expected on-target toxicity with
this agent due to inhibition of both PI3K and mTOR. Previous
studies have shown that inhibition of the a isoform of PI3K
is particularly linked with hyperglycemia as it mediates vir-
tually all cellular responses to insulin.?’ Inhibition of insulin
responsiveness would therefore be expected to lead to glyco-
gen breakdown by the liver and impaired glucose uptake by
cells, both contributing to raised glucose levels in the blood.
Specific PI3K o isoform inhibitors, such as alpelisib, have been
tested in the clinic for patients with solid tumors and hyper-
glycemia was a frequent AE, observed at all grades in 50% of
patients.?! Copanlisib is a pan PI3K inhibitor with particular
activity against the a and & isoforms given on days 1, 8, and
15 of a 28-day cycle intravenously and which has received
US Food and Drug Adminstration approval for patients with
relapsed follicular lymphoma who had received at least 2 prior
therapies. This agent has reported a hyperglycemia incidence of
50%, albeit with the phenomenon resolving generally within
24 hours of dosing.”? mTOR inhibition is also associated with
hyperglycemia albeit less marked than with PI3K a inhibitors.
In 2 large placebo controlled studies in metastatic renal cell
carcinoma for example, single agent everolimus was associated
with all grade hyperglycemia of 20% and 6%, respectively.?

One strategy to potentially reduce toxicity is to use an inter-
mittent rather than continuous dose schedule. Indeed, one pos-
sible reason for the transient nature of the copanlisib-induced
hyperglycemia maybe the intermittent dose schedule of day
1, 8, and 15 of a 28-day cycle. Preliminary data from the PI3
kinase delta selective inhibitor ME-401 (zandelisib) have been
presented using an intermittent schedule of 7 days on drug
and 21 days off drug following 2 cycles of continuous dosing
for a total of 56 days. A low rate of delayed grade 3 AEs were
seen once patients had switched to the intermittent schedule.?*
Intermittent dose schedules of duvelisib, the gamma delta PI3
kinase inhibitor are also being investigated.” In line with the
above, and based on initial safety signals an intermittent dose
study of bimirasilib administered day 1, day 2 weekly is being
planned.

In conclusion, at continuous doses of 80 mg and 60 mg, the
orally bioavailable pan PI3K and mTOR inhibitor bimiralisib
showed only modest response but significant toxicity in 50
patients with heavily pretreated relapsed or refractory lym-
phoma of various histological subtype.
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