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Abstract

Duvelisib (also known as IPI-145) is an oral, dual inhibitor of phospbkitide 3-kinase

(P13K)-6 and ¥ being developed for treatment of hematologic malignancies. &13&ignaling

can promote B cell proliferation and survival in clonal B cell malignancies, su¢tr@sa
lymphocytic leukemia (CLL)/small lymphocytic lymphoma (SLL). In a Phase 1 study, dbvelis
showed clinically meaningful activity and acceptable safety in CLL/SLL patients. We report he
the results of DUO™, a global Phase 3 randomized study of duvelisib versus ofatumumab
monotherapy for patients with relapsed or refractory (RR) CLL/SLL. Patients welemaed

1:1 to oral duvelisib 25 mg twice daily (BID) (n = 160) or ofatumumab intravengis (|

(n = 159). The study met the primary study endpoint by significantly imprgrogyessiorfree
survival (PFS) per Independent Review Committee (IRC) assessment compared to ofdtumum
for all patients (median 13.3 months versus 9.9 months; hazard ratio [HIB2 7 < 0.0001),
including those with high-risk chromosome 17p13.1 deletions [del(17p)] afeB8rmutations

(HR = 0.40; p = 0.0002). The overall response rate (ORR) was significantly higher w
duvelisib (74% versus 45%; p < 0.0001) regardless of del(17p) statusmioBheommon

adverse events (AEs) were diarrhea, neutropenia, pyrexia, nansgaa, and cough on the
duvelisib arm, and neutropenia and infusion reactions on the ofatbsrarmaThe DUO trial

data support duvelisib as a potentially effective treatment option for {satveth RR CLL/SLL.

This trial is registered at ClinicalTrials.gov as NCT02004522.
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Key Points

e Duvelisib significantly improved progression-free survival and overglomese rates
compared to ofatumumab in RR CLL/SLL patients.

e Duvelisib’s efficacy and manageable safety profile support its consideration as a

novel, oral monotherapy for RR CLL/SLL patients.

I ntroduction

CLL is the most common adult lymphoproliferative disorder in Western countitesynare

than 20,000 estimated new cases in the United States in 2017 and over 4,600 Tdeatmsing
and selection of therapy is largely informed by multiple clinical and biologiorfactpecifically
disease stage, presence of poor prognostic molecular features (eg, déR23pputations) and
the general status of individual patients, many of whom are elderly with comoriloiiti @as
precluding aggressive chemoimmunotherapghemotherapy, specifically alkylating agents
and purine analogs, and monoclonal CD20 antibody therapy have long representeditiveatradi
backbone of frontline theragyThe comparator agent for the DUO trial, ofatumumab, is a
humanized anti-CD20 antibody with single-agent efficacy against refractory CLL Feomta

and Drug Administration (FDA)-approved treatment opfiéiRecently approved therapies
targeting key pathways of CLL cell proliferation and survival, particularly Brutiyntsine

kinase (BTK), PI3K8, and BCL2, have greatly improved outcomes for CLL patients and have
been integrated into the CLL treatment landscagewever, except for allogeneic stem cell
transplantation, there is general consensus that current therapies f8LClate not curative,

and most patients will ultimately succumb to their dis€8€@iven the inevitable development

of resistance or intolerance to available therapies, there remaingest meed to develop novel

effective and tolerable CLL/SLL treatment options.
Duvelisib is an oral dual PI3Ryy inhibitor that targets key signaling pathways that promote the
growth and survival of hematologic malignancies. P8ighibition blocks the survival and

proliferation of malignant B celf$;*?while PI3K+ inhibition disrupts the recruitment and

differentiation of T cells and macrophages within the tumor microenvironment thatisuppo
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malignant B cell maintenanc¢&2® Dual PI3K3,y inhibition has shown greater activity in
preclinical models of CLL than blocking either isoform alofig. Accordingly, duvelisib’s
unique therapeutic potential offers a novel approach to treat patients witBICLL/

The efficacy and safety profile of duvelisib monotherapy for the treatment of henmiatolog
malignancies was demonstrated in a Phase F4faClinically meaningful activity was
observed in a cohort of RR CLL/SLL patients with a 56% ORR and a median PFS of 15.7
months?*?*Reductions in serine/threonine kinase AKT phosphorylation (p-AKT) and
proliferating (Ki67+) CLL cells were seen in CLL patient samples following duvelisib
administration, demonstrating pharmacodynamic evidence of PI3K inhibition. Basieel on
combined efficacy, safety, pharmacokinetics, and pharmacodynamic data fromageslPh
study, duvelisib 25 mg BID was selected as a clinically active dose for a Phasstigatim in
CLL/SLL.*

Building on these encouraging Phase 1 results, the global Phase 3 randomized DUWastud
initiated in 2014 to fully characterize the efficacy and safety of duvelisib monotherapiempa
with RR CLL/SLL when compared to an approved standard of care, ofatumuonaith@rapy.

Herein are reported the final analysis results for this trial.

M ethods

Study Design and Treatment

DUO is a global, multicenter, randomized, open-label, Phase 3 trial cowpplaei efficacy and
safety of duvelisib monotherapy with ofatumumab monotherapy for RR CLL/SLL. Betwee
January 21, 2014 and December 9, 2015, 319 patients with RR CLL/SLL were izeutidm

to study treatment with duvelisib (n=160) or ofatumumab (n=159) at 62 clinicglsted in

11 countries. Patients were required to have active CLL/SLL disease nelcgssigatment, per
the International Workshop on CLL (IWCL¥)criteria or Revised International Working Group
(IWG)® criteria that had progressed during or relapsed after at least one previdG&.ICLL
therapy. Radiologically measurable disease, defined as at least one lymph node orassnor m

measuring > 1.5 cm by computed tomography (CT) scan, was required. Other stagitbéity el
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requirements included adequate renal and hepatic function, hemog®limg/dL, and platelet
count> 10,000 pL with or without transfusion support. There was no eligibility requiremtémt w
regards to neutrophil count. Key exclusion criteria included prior treatmenBWiror PI3K-6
inhibitors; refractoriness to prior ofatumumab therapy; or a history of Richter $amavagion,
prolymphocytic leukemia, or allogenic stem cell transplBnéumocystis jirovecii prophylaxis
concomitant with study drug treatment was required for all patients on both ineammes. Per
protocol, antiviral prophylaxis was recommended to be implemented at thetidisof the

treating Investigator.

Patient stratification at randomization included the presence or absencd épfieRrade 4
cytopenia, and refractoriness/early relapse to purine analog bassgayt{eafined as progression
< 12 months after fludarabine/pentostatin). Patients randomized dabksib arm
self-administered 25 mg capsules BID continuously in 28-day cycles except for the fest cycl
(21 days) to align with administration of ofatumumab infusions. Patientsallewed to take
duvelisib for up to 18 cycles, until disease progression, or until unaceepdality. Additional
treatment with duvelisib beyond 18 cycles was allowed based on the judgerttent of
Investigator. Guidance for AE management was provided in the protocol andethclase
modifications (interruptions and reductions) for treatment-related Grade 2 or pighenonitis
or pneumonia, Grade 3 or higher non-hematologic AEs, febrile neutropenia, and
thrombocytopenia with hemorrhage. Corticosteroids were recommended forarghéissistent
or recurrent severe diarrhea and in combination with antibiotic therggatients presenting

with pulmonary symptoms or radiographic changes suspicious for pneumonitis.

Ofatumumab arm dosing was based on the dose and schedule outlined in thedapmaduct
labeling for monotherapy in relapsed CLL at the time the study was initiated addooul

exceed the 12 doses (within 7 cycles) as described in the prescribing inforthation.

Study visits for duvelisib arm patients occurred on Cycle 1 Day 1 and 8, Cyelg 2 &nd 15,

and Day 1 of every other cycle thereafter. Study visits for ofatumumab arm patients vilare sim
except for additional visits on Cycle 1 Day 15, and Cycle 2 Day 8 and 22, for study drug
infusions. Patients on either treatment arm that experienced radiograplocéiigned

progressive disease (PD) had the option to crossover to a separate extedgitmrstieive the

opposite therapy.
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Study Endpointsand Assessments

The primary endpoint was PFS, defined as time from randomization to firshdotation of PD

as determined by an IRC or death due to any cause. Key secondary endpoints included (1) ORR,
with overall response (per IRC determination) defined as the best regpaaseplete
response/remission (CR), CR with incomplete marrow recovery (CRi), partial
response/remission (PR), or PR with lymphocytosis (PRwL), according to I9&dr IWG
Response Criterid with modification for treatment-related lymphocytosis and (2) overall
survival (OS). Per protocol, a response of PRwL was limited to patients with lynmuoipediey

as the only abnormal baseline Group A criterion (eg, no organomegaly and namwadal bl
lymphocyte count < 4,000/uL) who achieved a PR50% reduction in lymphadenopathy) but
had post-baseline isolated progressive lymphocytosis. Response assefsrbettisarms

included complete blood count with differential, CT scan, disease-associatgisyrsview,

and bone marrow biopsy (for CR confirmation only) that were performed after 2egojes

until Cycle 7, every 4 cycles until Cycle 19, and then every 6 cycles until disease progression,

start of new anticancer therapy, or subject withdrawal.

Efficacy Analysisand Statistics

PFS was compared between the duvelisib and ofatumumab treatment armsstrsitiigea
log-rank test (one-sided) with the overall one-sided significance level controlled at 0.625. Th
HR for duvelisib/ofatumumab and the corresponding 2-sided 95% cocdidgieterval (CI) was
estimated using a stratified Cox proportional hazards model, and PFS for bothexenpdotted
using the Kaplan-Meier method. The ORR was analyzed using the Cochragl-Maehszel
(CMH) test to compare treatments. OS (time from randomization to death) wparedm
between treatment arms using a stratified one-sided log-rank test, and the giRittidhe 95%
Cl was estimated using a stratified Cox model. Kaplan-Meier plots for OS wersatgd for

each treatment group. The lymph node response ra&3¥4 reduction in target lymph nodes

from baseline) between treatment arms was analyzed using the one-sideig@<tMH
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Safety M ethods

AEs and hematology and blood chemistry laboratory values were assessédsailicdarisit or
as clinically warranted and coded using MedDRA Version 16.1. The severity dmEs
applicable laboratory values was graded according to the NCI-CTCAE Versin 4.0

Data Sharing Statement

For original data, please contachirza@verastem.com

Results

Patient Baseline Characteristics and Disposition

The baseline characteristics and stratification of study patients were vagitedlbetween the
two treatment arms (Table 1). Patients were predominantly male (60%) with anrage€lian
both arms of 69 years. Most patients had a baseline Eastern Cooperative Oncolqgy G
(ECOG) performance status (PS) of 0 or 1, with a similar percentage of patients with an ECOG
PS of 2 (duvelisib 7%; ofatumumab 10%). The median time from initial d&gm@s 7.5 years
for duvelisib and 6.7 years for ofatumumab, and 56% of patients in both arms Rare

stage Il at the start of therapy. Nearly half of duvelisib and ofatumumab-tresimuphad
bulky disease (46% and 45%, respectively), and both arms had similar meskéind
lymphocyte counts (38 x 2. and 35 x 1&L). Central laboratory determination of molecular
features identified del(17p) and/BP53 mutation in approximately one third of patients
(duvelisib 31%; ofatumumab 33%) and unmutated IGHV status in 69% and 73% a$ituvel

and ofatumumab patients, respectively.

On both study arms, the median number of prior therapies was 2, with approxiomatéhird
having received 3 prior lines of therapy (Table S1). Most patients had previously received an
alkylating agent (93% duvelisib; 95% ofatumumab), a monoclonal antibodydudg@étisib;

83% ofatumumab), and purine analog (60% duvelisib; 71% ofatumumab).

Of the patients randomized into each arm, 158 and 155 patients initiatetetreavith duvelisib
and ofatumumab respectively (Table 2; Figure S1). As of the 19 May 2017 data atepff d
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124 duvelisib-treated patients had discontinued treatment, with the masboareasons being

AEs (35%), disease progression (22%), subject withdrawal (8%), and death (8%). A
ofatumumab-treated patients had discontinued treatment; most (67%) corelatent as per
protocol, while others discontinued due to disease progression (20%), suldjecawil (5%),

and AEs (4%). At the time of disease progression, 8 (5%) duvelisib patients opted to crossover to
ofatumumab therapy and 89 (57%) ofatumumab-treated patients opted to arossionelisib

therapy in a separate extension study. Efficacy and safety data for that dtieyreported

separately.

Efficacy

The primary efficacy endpoint for this study was PFS as determined by IRC, with ORR and OS
as key secondary endpoints. With a median overall follow up of 22.4 months for theiduvelis
and ofatumumab arms, median PFS by blinded IRC review was significantly fon¢jez

duvelisib arm compared to the ofatumumab arm (13.3 months vs. 9.9 month€).6R =
p<0.0001) (Figure 1A). The estimated probability of being progression-free attbsvand

12 months was 78% and 60%, respectively, in the duvelisib arm, and 72% and 39% in the
ofatumumab arm. Improvement in PFS with duvelisib compared with ofatumumabswas al
observed per Investigator assessment (17.6 months vs. 9.7 months, HRp=040001,

Figure 1B). PFS was also extended with duvelisib in multiple predefibetSCL subgroups
examined, including patients with high-risk cytogenetic markers (€igaj. In the subset of
patients with del(17p)P53 mutations, median PFS by IRC assessment was 12.7 months with
duvelisib versus 9.0 months for ofatumumab (HR = 0.40; p = 0.0002), with an estimated
probability of being progression-free at 6 months and 12 months of 73% #naifbduvelisib,

and 63% and 30% with ofatumumab (Figure 2B). By Investigator assessment, Riegian
patients with del(17p)P53 mutations was 13.8 months with duvelisib and 9.5 months with
ofatumumab (HR = 0.41; p = 0.0003) with an estimated probability of being progression-free a
6 months and 12 months of 77% and 66% with duvelisib, and 53% and 33% witufadb
(Figure 2C). Duvelisib maintained a favorable odds ratio relative to ofatumumab for all
subgroups analyzed, including refractory/early relapse (HR = 0.51), baseline Gradesdiaytop
(HR = 0.14), and prior anticancer therapy within the past 12 months (HR = 0.40).
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The ORR per IRC response assessment for duvelisib was also significainély cogpared to
ofatumumab (73.8% versus 45.3%; p < 0.0001) (Figure 3). In the duvelisib amhy,alk

responses were PR (72.5%) with the exception of 2 patients; 1 patient achieving a CR (0.6%),
and 1 patient achieving a PRwL (0.6%). Responses on the ofatumumab aratsaere
predominantly PRs (44.7%) with a CR (0.6%) in 1 patient (Table S2). Dlveksitment was
particularly effective in targeting the lymph node disease compartment, with a lymph node
response by IRC assessment of 85.0% (95% CI: 79.5, 90.5) compared to984%I{10.1,

21.4) in the ofatumumab arm (p < 0.0001; Figure 3). Median OS was not reached on either
treatment arm with a 12-month probability of survival of 86% (HR = 0.990 65 , 1.50) for

both treatments (Figure S2).

Safety

AEs were assessed during the treatment periods of each arm. Medtarent exposure was
approximately twice as long among duvelisib-treated patients (median duration 50 weeks)
compared to ofatumumab-treated patients (median duration 23 weakgjotdcol,

ofatumumab treatment did not exceed the 12 doses (approximately 6 nspeitifed in the
ofatumumab prescribing information. As of the data cut-off, 49% of duvelisib-treaiedtpat
had received more than a year of treatment, with 31% and 12% having receiveald &nge?2
years of treatment, respectively. AEs that occurred1f% patients during these respective AE
reporting periods (ie, not exposure matched) are presented in Table 3.a\lgzatients in both
arms experienced an AE. The most common hematologic AEs with duvelisilffiesaunthamab
were neutropenia (33% and 21%), anemia (23% and 10%) and thrombocytdpétiand 6%),
respectively. The nonhematologic AEs most commonly reporteddwitilisib were diarrhea
(51%), pyrexia (29%), nausea (23%), and cough (21%). Colitis, as a disenttfem diarrhea,
was reported in 13% with 8% of patients having diarrhea directly preceding and/or overlapping
with the colitis event. Median time to first event of diarrhea or colitis wasozjppately

4 months and 7 months, respectively. With ofatumumab, infusion-related ned&#), cough

(14%), and diarrhea, rash, and fatigue (12% each) were the most common nonhenrsislogic

AEs> Grade 3 occurred in 87% of duvelisib arm patients and 48% of ofatumumab arm patients.
In the duvelisib arm, the most common severe events were neutropenia (30%), diarrhea (15%),

pneumonia (14%) and anemia (13%). On the ofatumumab arm, only neudr@pb&%) occurred
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in > 10% of patients. As previously observed in the Phase 1 §tftsevere immune-related
toxicities & Grade 3) were noted in duvelisib-treated patients. In this Phase 3 study, the
occurrence of severe immune-related toxicities included colitis (12%) and pneumomiiie ala
transaminase (ALT) or aspartate transaminase (AST) increase (BYoWade these events
were primarily managed with dose interruptions, 60% of patients with pneumoratktisr
received steroid therapy with resolution reported in nearly all patients trid of data cut-off.

None of these events were fatal.

Infectious AEs were more frequently reported in the duvelisib arm (69% vs. 43%) with
pneumonia (18%) and upper respiratory tract infection (URTI, 16%) repres#rgingpst
common event$neumocystis jirovecii pneumonia occurred in 3 duvelisib-treated patients and
1 ofatumumab-treated patient, 3 of whom were not receiving prophylaxis ahthefttheir
infections despite being required per protocol and 1 duvelisib-treated pettietiscontinued
prophylaxis due to intolerance. Of the duvelisib-treated patients who discontinuetetredtie

to AEs, colitis and diarrhea were the only AEs occurring 5% of patients (both 5%).
Treatment discontinuations from the other immune-related toxicities of pneumo?jisafad

elevated AST levels (1%) were infrequent.

Serious AEs (SAEs) are summarized in Table S3. Pneumonia was the most frequently reported
SAE in both treatment arms (duvelisib 15%; ofatumumab 3%). There were 19 fateh Alfes
duvelisib arm (Table S4), 4 of which were assessed by Investigators as relatelg tirsg;
staphylococcal pneumonia (n = 2), and sepsis and general health deterioration (h)=Qreac

the ofatumumab arm, 7 patients had fatal AEs although none were attributed taofatum

treatment.

Phar macodynamic M easur ements

Twenty-four chemokines and cytokines were measured in patient semptesaand the median
percent change from baseline to Cycle 2 Day 1 was determined to assess tredameent-r
effects associated with the targeting of leukemia cells and the tumor microeramtghiias
described in the Supplemental Methods section. Sixteen chemokinesigrefieantly reduced
from baseline in duvelisib-treated patients (p <0.05; Figure 4). Ofataimimated patients had
levels that were not statistically decreased from baselinereas the duvelisib-treated patients
had decreased levels that were highly significant: CCL1 (p < 0.0001), CCL10.¢p31),

10
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CXCL10 (p < 0.0002), CXCL11 (p < 0.0009), CXCL9 (p < 0.0001), and IL10 (p < 0.0001).

total, 10 chemokines showed greater than 50% median decreases in dueslisibfatients.

Discussion

In this pivotal Phase 3 DUO study, duvelisib monotherapy resulted in statisticalficaigin
improvement in PFS and ORR compared to ofatumumab in patients with RRLCLL/S
including those with del(17p)P53 mutations. This improvement was consistently observed
across all sensitivity and subgroup analyses for both efficacy endpoints. In theillavalisthe
median PFS as determined using Investigator response assessments wasngaltlyan
IRC-assessed PFS (17.6 months vs. 13.3 months). This difference likelisrefterent
differences in methodologies used to derive responses and determinegpoogoetween the

two evaluator groups. With the IRC PFS largely based upon radiologic data, the Investigator-
derived PFS, incorporating both radiological and real-time clinical assessments, as would be
applied in the standard oncology care setting, likely represents a more lglirdtalant PFS.
Clinically meaningful reductions in target lymph nodes were observed in mosttpateated

with duvelisib (85%), representing a statistically significant treatment effectod@tumumab
(16%) (p < 0.0001). Median OS was similar between the 2 treatment arms,méyidie

explained by the availability of multiple CLL therapies to rescue patients on eithéolinwing
disease progression, including administration of duvelisib in a separate, optionabexstunsy

to 89 patients who had confirmed progressive disease on ofatumumab in the DUO study.

Based on the study design, the treatment period for duvelisib was longer thamnuofiai
(median exposure 50 weeks versus 23 weeks), which resulted in a longer AE repoxhfpperi
duvelisib compared to ofatumumab. Of the patients treated with duveli%t),3196, and 12%
received more than a year, 18 months, and 2 years of treatment, respectively. Thé di\kvelisi
profile observed in this trial was consistent with the drug safety profile t5%ftsith the
majority of AEs presenting as Grade 1 or 2 events. Many of the more coAtBsosuch as
cytopenias and constitutional symptoms, are also well-recognized complications/8LCLL
Similar to other B-cell receptor pathway inhibitors, infections (particularly poaias and
URTIs)***?were frequently observed on duvelisib, representing the most comwese sed

11
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serious AEs; 3 patients died due to treatment-related infections. Altlaowgh-recognized
major cause of morbidity and mortality in CLL given the humoral immunodepressgierent to
the diseas&**and therapy-induced immunosuppression, infections remain an important risk
with duvelisib treatment. The protocol requirementRoeumocystis jirovecii pneumonia
prophylaxis may have mitigated against the risks of these opportunistitiamis, which have
been reported with other B cell receptor inhibitsrs Of interest, the 3 duvelisib-treated
patients who experiencé&theumocystis jirovecii infections during the study were not receiving
prophylaxis due to protocol deviations or medication intolerance.

Several prespecified AEs of interest relating to possible immunomoduédiecys of PI3Ké/y
inhibition*®**were closely monitored in this study. Incidences of neutropenia, diarrhea, colitis,
transaminase elevations, pneumonitis, and rash with duvelisib therapy werateae
manageable with early intervention and dose modification as required per protatas€f

colitis was the most commonly observed sever@rade 3) event, reported in 12% of duvelisib
treated patients, while severe cases of pneumonitis, transaminase elevatitmsc akeh
eruption/rash were reported in < 3%. None of these events werélfagaé potential
immune-mediated toxicities, identified in clinical studies with tH&KF3 specific inhibitor

idelalisib, infrequently led to discontinuations of duvelisib therapy.

Malignant B cell proliferation and survival in CLL/SLL is promoted by P{3#% The PI3K&/y
isoforms are also expressed in cells comprising the tumor microenvinbmere they provide
supportive signaling®° As a dual PI13K&/y inhibitor, duvelisib has the potential to target cell
autonomous mitogenic and survival signalingval as the supportive tumor microenvironment
that further enables CLL proliferatidfi*® An analysis of patient blood protein profiles showed
significant reductions in the levels of serum chemokines and cytokinesaasdavith malignant
B cells, consistent with decreases in CLL viability and proliferation, as previously ifbrte
Considering the dual inhibitor action of duvelisib, the pattern of cheraakiange may reflect

the inhibition of both PI3Ks and PI3Ky signaling within the tumor microenvironment.

This report of the DUO study data represents the second Phase 3 randomized triaigat@vest
the safety and efficacy of an oral PI3K inhibitor in relapsed CLL patients. In a prity; st
idelalisib, an oral inhibitor of the PI3&4soform, in combination with rituximab showed

improved PFS compared with rituximab monotherapy (not reached versus 5t aot
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response rate (81% versus 13%) in patients with relapsed CLL who have clinicaflgasign
coexisting medical conditior’é . The incidence of the more common AEs in the idelalisib +
rituximab arm, such as cytopenias, constitutional symptoms, and diarrbeagdcat similar
rates in the duvelisib arm of the DUO trial. However, at the time of the idelalisibrtalbsss,
patients in the idelalisib + rituximab arm had only received study drug fedeamof 3.8
months compared with the much longer exposure of duvelisib of nearly e ylearDUO trial.
This large difference in drug exposure and observation periods makes it difficoihpare
incidences across trials. Additionally, the timing of some immune-mediatedigs, such as
colitis and pneumonitis, which tend to emerge with longer drug exposure, maydéde m
accurately represented in this study with a longer duration of assessmeastiimgéy, however,
the incidence of high grade transaminitis AEs with duvelisib was low in this studyAHh
profile with duvelisib monotherapy remains consistent across sttitesd manageable with
appropriate intervention via dose modifications, routine medical care, and praighylac
measures. Additional characterization of key safety events assowittiehe use of idelalist®
and PI3K inhibitors as a whéfehas greatly informed the guidance for maximizing safe

administration of drugs in this class.

The anti-CD20 monoclonal antibody ofatumumab is approved as monotherapy feathet
of relapsed CLL and represented an accepted and appropriate standard adrdeiar ag
comparing to duvelisib monotherapy at the time of study initiation. However, the usglef s
agent ofatumumab for the treatment of relapsed CLL has diminished in recenbgéeags,
supplanted by newer agents that target the B-cell receptor pathway. In additielalisilidin
combination with rituximab, ibrutinib, an oral BTK inhibitor, received full ayyad in 2014
based on a Phase 3 randomized study demonstrating significantly improved Rfé®ecbio
ofatumumab (median PFS not reached versus 8.1 months [HR ='0r28itment indications
have since expanded to include ibrutinib use as a frontline CLL therapy. Despitéaahs of
being an effective and well-tolerated therapy, it is not curative, and geathscontinuations
due to disease progression and drug intolerance have been describedhegublorts®>°
Given the unfortunate reality that many patients have or acquire resistant®esance to
currently-available, targeted therapies, or have comorbidities thapmeelyde their safe use,
there remains a critical medical need for additional, novel, targeted the@ppagiénts with
RR CLL/SLL, especially those with del(17Bl53 mutations. These combined safety and
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efficacy results suggest that duvelisib monotherapy may offer an effective tre&dmen

CLL/SLL patients in need of additional therapeutic options.
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Table 1. Patient Demographics and Baseline Characteristics
Characteristic Ié):\ieligok; C()rta:tulrg;)mab
Median age (range), years 69 (39-90) 69 (39-89)
Male, % 60 60
ECOG PS 2, % 7 10
CLL/SLL, % 97/5 99/2
Median time from initial diagnosis, years 7.5 6.7
Rai stage- 11l / Binet Stage C, % 56/41 56 /34
Bulky diseasex 5 cm target lesion), % 46 45
Enlarged livet, % 18 18
Enlarged spleén% 38 32
Baseline lymphocytes (x 1), median 38 35
Grade 4 Cytopenfa% 11 11
Refractory/Early relapse to purine therapy 31 30
Molecular features (per central laboratory), %

17p deletion 21 28

TP53 mutation 20 18

17p deletion and/c6FP53 mutation 31 33

Unmutated IGHV 69 73

CD38 Positive 43 44

ZAP70 Positive (> 19%) 54 52

Abbreviations: 17p deletion = deletion of the 17p13 chromosomal region; CLL = chronic lympheck&mia;
ECOG = Eastern Cooperative Oncology Group; IGHvhmunoglobin heavy chain variable; PS = performance
status; SLL = small lymphatic lymphoma.

@ As assessed by study Investigators during screening.

® Thrombocytopenia and/or neutropenia.

¢ Progression < 12 months after fludarabine/pentostatin.
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Table 2. Patient Disposition

Characteristic Duvdlisib Ofatumumab

Randomized, n 160 159

Treated, n 158 155

Median exposure (weeks) 50 23

Discontinued Treatment, n (%) 124 (79) 155 (100)
AE 55 (35) 6 (4)
Disease progression 35 (22) 31 (20)
Subject withdrawal 13 (8) 7 (5)
Death 12 (8) 3(2)
Investigator decision 3(2) 4 (3)
Completed treatment per protocol (1) 103 (673
Other 5 () 1(1)

On Treatment, n (%) 34 (22) 0

Crossed over to Study IP1-145-18 receive 8 (5) 89 (57)

opposite treatment, n (%)

Abbreviations: AE = adverse event.

& Completed treatment for ofatumumab = 7 cycles and for dilveli8 cycles (duvelisib-treated patients permitted

to receive duvelisi 18 cycles).
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Table 3. Adverse Eventsin > 10% of Duvelisb-treated Patients
All Grades Grade 3 and above
Adver se Event Duvelisib Ofatumumab Duvelisib Ofatumumab
n (%) n (%) n (%) n (%)
Any AE 156 (99) 144 (93) 138 (87) 75 (48)
Hematologic AEs
Neutropenia 52 (33) 32 (21) 48 (30) 27 (17)
Anemia 36 (23) 16 (10) 20 (13) 8 (5)
Thrombocytopenia 23 (15) 9 (6) 12 (8) 3(2)
Nonhematologic AEs
Diarrhea 80 (51) 19 (12) 23 (15) 2 (1)
Pyrexia 45 (29) 16 (10) 4 (3) 1(1)
Nausea 37 (23) 17 (11) 0 0
Cough 33 (21) 22 (14) 2 (1) 0
Pneumonia 29 (18) 9 (6) 22 (14) 2 (1)
Constipation 26 (17) 13 (8) 1() 0
URTI 25 (16) 12 (8) 0 0
Vomiting 23 (15) 10 (7) 0 0
Bronchitis 21 (13) 13 (8) 5(3) 1(2)
Colitis 21 (13) 2 (1) 19 (12) 1(1)
Fatigue 20 (13) 19 (12) 2 () 2 (1)
Decreased appetite 20 (13) 5(@3) 0 1()
Weight decreased 18 (11) 3(2) 0 0
Asthenia 18 (11) 17 (11) 3(2 4 (3)
Abdominal pain 16 (10) 3(2) 3(2) 0
Dyspnea 16 (10) 9 (6) 4(3) 0
Rash 16 (10) 18 (12) 3(2) 1(1)

Abbreviations: AE = adverse event; URTI = upper respiratory tract infection.
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Figure 2. Progression-free survival in seected study subgroups. (A). Forest plot and hazard

ratios for PFS per IRC assessment on duvelisib or ofatumumab mopgtf@raredefined

subgroups within the total study population. Kaplan-Meier curves of progrdssesurvival

per IRC assessmer) and Investigator assessme@) (n the subgroup of patients with
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del(17p)TP53 mutation. In this high-risk subgroup, median PFS was 12.7 months and

9.0 months (HR = 0.40, p = 0.0002) by IRC assessment and 13.8 months and 9.5 months
(HR =0.41, p = 0.0003) by Investigator assessment for duvelisib and ofatunrespctively.
Abbreviations: BID = twice daily; Cl = confidence interval, DUV = duvéljsi

OFA = ofatumumab; Refractory/Early Relapse = Refractory/Early Relapseibhe Pualog-
Based Therapy; Prior Anticancer Therapy = Most Recent Prior Anticancer Therapy from
Randomization; HR = Hazard Ratio; LCL = Lower Confidence Limit; UCL = Upper Cendel
Limit.
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Figure 3. ORR per IRC assessment and lymph node responserate for thetotal CLL/SLL
study population for duvelisib ver sus ofatumumab monotherapy. Lymph node response was
defined as> 50% decrease in the sum of the products of target lymph ridoksthe ORR

(p < 0.0001) and the lymph node response rate (p < 0.0001) were siglhjfiagher in
duvelisib-treated patients. Abbreviations: CLL = chronic lymphocytic leukemia; IRC =

independent review committee; ORR = overall response rate; SLL = small lymphailwiyra.
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— Role in Maintaining Leukemia Cells —

| Role in Maintaining the Tumor Microenvironment ————
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Figure 4. Cytokine and chemokine changesin CLL/SLL patientstreated with duvelisib or
ofatumumab. The median percent change from Baseline to Cycle 2 Day 1 is depicted The 1
cytokines and chemokines that showed greater than 50% median reductions inbdoatdiais
from baseline are denoted with an asterisk. Abbreviations: BID = twice daily; CLL sichro

lymphocytic leukemia; SLL = small lymphatic lymphoma.
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