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abstract

PURPOSE A randomized, double-blind, phase III study of idelalisib (IDELA) plus rituximab versus placebo plus
rituximab in patients with relapsed chronic lymphocytic leukemia (CLL) was terminated early because of
superior efficacy of the IDELA-plus-rituximab (IDELA/R) arm. Patients in either arm could then enroll in an
extension study to receive IDELAmonotherapy. Here, we report the long-term efficacy and safety data for IDELA-
treated patients across the primary and extension studies.

PATIENTS AND METHODS Patients were randomly assigned to receive rituximab in combination with either IDELA
150 mg twice daily (IDELA/R; n = 110) or placebo (placebo/R; n = 110). Key end points were progression-free
survival (PFS), overall response rate (ORR), overall survival (OS), and safety.

RESULTS The long-term efficacy and safety of treatment with IDELA was assessed in 110 patients who received
at least one dose of IDELA in the primary study, 75 of whom enrolled in the extension study. The IDELA/R-to-
IDELA group had a median PFS of 20.3 months (95% CI, 17.3 to 26.3 months) after a median follow-up time of
18months (range, 0.3 to 67.6months). The ORRwas 85.5% (94 of 110 patients; n = 1 complete response). The
median OS was 40.6 months (95% CI, 28.5 to 57.3 months) and 34.6 months (95% CI, 16.0 months to not
reached) for patients randomly assigned to the IDELA/R and placebo/R groups, respectively. Prolonged ex-
posure to IDELA increased the incidence of all-grade, grade 2, and grade 3 or greater diarrhea (46.4%, 17.3%,
and 16.4%, respectively), all-grade and grade 3 or greater colitis (10.9% and 8.2%, respectively) and all-grade
and grade 3 or greater pneumonitis (10.0% and 6.4%, respectively) but did not increase the incidence of
elevated hepatic aminotransferases.

CONCLUSION IDELA improved PFS and OS compared with rituximab alone in patients with relapsed CLL. Long-
term IDELA was effective and had an expected safety profile. No new IDELA-related adverse events were
identified with longer exposure.

J Clin Oncol 37:1391-1402. © 2019 by American Society of Clinical Oncology
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INTRODUCTION

Chronic lymphocytic leukemia (CLL) is most preva-
lent in patients age 65 years or older, who often have
comorbidities that include decreased renal or bone
marrow function.1-4 Treating such patients with
chemotherapy is challenging because of an in-
creased risk of toxicity that may complicate disease
management.2-4

Idelalisib (IDELA) is a small molecule that targets the
delta isoform of phosphoinositol 3-kinase (PI3Kd) and
inhibits PI3Kd-dependent signaling, which leads to
decreased activity of the AKT andmammalian target of

rapamycin pathways and reduced survival of malig-
nant B cells.5,6 A randomized, double-blind, placebo-
controlled phase III study evaluated the efficacy and
safety of rituximab in combination with IDELA or
placebo in patients with relapsed and refractory CLL
who had notable comorbidities (cumulative illness
rating scale score. 6, renal insufficiency, and/or poor
bone marrow reserve) that precluded use of standard
chemoimmunotherapy.7 In August 2013, at the first
prespecified interim analysis, the study was termi-
nated because of the superior efficacy of IDELA plus
rituximab (IDELA/R).7 These results led to approval of
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IDELA in combination with rituximab for the treatment of
patients with relapsed CLL.8,9

Upon primary study termination and unblinding, patients
could transition to the extension study to receive open-label
IDELA monotherapy. The focus of this report is the long-
term efficacy and safety of IDELA in patients who received
IDELA/R in the primary study and continued IDELA treat-
ment in the extension study (IDELA/R-to-IDELA arm). In
addition, we provide the final results from the primary,
double-blinded study as an update to the previously
published article.7

PATIENTS AND METHODS

Study Design and Treatments

The primary study was a randomized, two-arm, double-
blind, placebo-controlled, phase III study (ClinicalTrials.gov
identifier: NCT01539512). Random assignment (1:1) was
stratified by the presence of deletion 17p (del[17p]) and/or
TP53 mutation status and immunoglobulin heavy-chain
variable region gene (IGHV) mutation status.7 Rituximab
was administered intravenously at a dose of 375 mg/m2 on
day 1, week 0, and at 500 mg/m2 on day 1 of weeks 2, 4, 6,
8, 12, 16, and 20 for a total of eight infusions. IDELA
150 mg twice daily was administered orally.7 IDELA or
placebo were given until progressive disease (PD), drug-
related toxicity, or study discontinuation occurred.

The extension study (ClinicalTrials.gov identifier:
NCT01539291) was designed as a blinded study in which
patients who experienced PD on placebo/R could receive
oral IDELA 150 mg and matched placebo (two tablets)
twice daily, whereas patients who experienced PD not as
a result of transformation on IDELA/R received dose-
intensified treatment with IDELA 300 mg (two tablets)
twice daily. After termination of the primary study, the
extension study was unblinded and patients who remained
on the primary study transitioned to the extension study
to receive open-label IDELA monotherapy 150 mg twice
daily (Fig 1A).

All study protocols were approved by the institutional review
board at each participating center. Studies were conducted
in accordance with the Declaration of Helsinki and the
International Conference on Harmonization guidelines for
Good Clinical Practice.

Patient Eligibility

Detailed patient eligibility criteria for the primary study have
been reported previously.7 Briefly, eligible patients had
recurrent, previously treated CLL; experienced PD within
24 months of completion of the last line of therapy; and
were unable to receive cytotoxic therapies on the basis of
cumulative illness rating scale scores greater than 6 points,
decreased renal function, or cumulative marrow toxicity
from prior therapy. Prior therapies must have included
either a CD20 antibody–based regimen or at least two

previous cytotoxic regimens.7 Patients who either experi-
enced centrally confirmed PD during the study or were
actively participating at the time of primary study termi-
nation could transition to a companion extension study.
Patients with confirmed malignant transformation from CLL
to an aggressive lymphoma during the primary study were
excluded.

Study Objectives and Assessments

The primary end point of the randomized trial was
progression-free survival (PFS). Key secondary objectives
were overall response rate (ORR), overall survival (OS),
efficacy in subgroups, and safety.7 The objectives of the
extension study were to evaluate the long-term efficacy and
safety of IDELA maintenance. Thus, in the extension study,
no formal comparisons of outcomes between groups
were made.

Safety and treatment response assessments were per-
formed as previously described.7 Determination of CLL
response and progression was based on International
Workshop on Chronic Lymphocytic Leukemia 2008 crite-
ria,10 modified to reflect current recommendations that
pertain to novel target agents in treatment of CLL.11 Disease
progression was adjudicated by a blinded independent
review committee. Adverse events (AEs) were graded using
the Common Terminology Criteria for Adverse Events,
version 4.03. Diarrhea and colitis were diagnosed by the
investigator according to the Common Terminology Criteria
for Adverse Events. The use of colonoscopy and/or biopsy
was performed according to investigator discretion.

Statistical Analysis

Results from the randomized study were presented for the
two treatment arms (IDELA/R and placebo/R) using the
intent-to-treat (ITT) analysis set, which included all patients
randomly assigned in the primary study. The safety analysis
set included data from patients who received at least one
dose of study treatment; treatment assignments were
designated according to the actual treatment received. The
full analysis set was used for the long-term efficacy and
safety analyses of treatment with IDELA and included all
patients in the ITT set who received at least one dose of
IDELA, including patients who completed the primary study
but decided not to enroll in the open extension study, as
well as patients who received IDELA/R, with or without PD,
who transitioned to the extension study. OS was analyzed
using the ITT set, including data from both primary and
extension studies for all randomly assigned patients
(IDELA/R and placebo/R) without adjustment for the
crossover.

Time-to-event end points were summarized using Kaplan-
Meier methods. For Kaplan-Meier estimates, 95% CIs were
calculated based on variances estimated using the
Greenwood formula. Hazard ratios (HR) and 95% CIs were
calculated, when appropriate, using the Cox proportional
hazard model, and P values were calculated from the
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FIG 1. (A) Study flow. (B) Patient flow. (*)For all analyses in this report, the four patients who experienced PD during treatment with IDELA/R and received
single-agent IDELA 300 mg twice a day in the double-blind part of the extension study were pooled together with patients treated with IDELA/R who did not
experience PD, and, at study termination, transitioned to open-label IDELA 150 mg twice a day in the extension study. AE, adverse event; IDELA, idelalisib;
PD, progressive disease; R, rituximab.
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log-rank test. ORR were summarized using frequencies
and percentages. Odds ratios and the corresponding 95%
CI were presented for the between-arm comparisons.

Multivariable analyses were performed for PFS, ORR, and
OS in the IDELA/R-to-IDELA group to explore the influences
of several baseline variables. Stepwise regression method
was used, and P was .2 for the entry level and .1 for the
exit level.

RESULTS

Baseline Characteristics, Demographics, and Disposition

of the ITT Population

As reported previously for the primary study,7 patient de-
mographic and baseline characteristics were balanced
across treatment arms. Baseline patient demographics and
characteristics, along with the most common prior thera-
pies, stratified by whether the patients enrolled in the ex-
tension study, are in the Data Supplement. Overall, 65% of
patients were men, and 90% were white; the median age
was 71 years (range, 47 to 92 years). Patients received
a median of three prior lines of therapy and had median
time from diagnosis to study entry of approximately
8.5 years (range, 0.6 to 26.6 years). Either del(17p) or TP53
gene mutation was present at screening in 43.2% of pa-
tients and 83.6% of patients had unmutated IGHV. The
most common prior regimens included bendamustine with
rituximab, fludarabine with cyclophosphamide and ritux-
imab, and rituximab alone.

A total of 220 patients were randomly assigned to IDELA/R
or placebo/R (n = 110 in each group; Fig 1B) from May
2012 to August 2013.7 In the IDELA/R arm, 14 patients met
the primary end point of PD or death; four of these patients
transitioned to the blinded part of the extension study to
receive IDELA 300 mg twice daily. Twenty-five patients
discontinued the primary study, mostly because of AEs
(n = 9) or withdrawal by patient (n = 12). The remaining 71
patients without PD completed the primary study and
enrolled in the open-label part of the extension study (Figs
1A and 1B).

Overall, 161 patients transitioned from the primary study to
the extension study (n = 75 patients from the IDELA/R arm
and n = 86 from the placebo/R arm; Fig 1B). Among the four
patients with PD from the IDELA/R arm who received IDELA
300mg twice daily, two patients died (pneumonia, underlying
CLL disease) and two discontinued the study (diarrhea, other
reason). Of 71 patients without PD who continued IDELA in
the open-label extension study, 10 patients died; 20 expe-
rienced PD; and 41 discontinued the study, primarily as
a result of AEs (n = 22; Fig 1B). As of August 16, 2018, no
patients remained in the extension study.

Final Efficacy Results From the Primary Study

Primary study results from the final data cutoff of October
15, 2014, are presented in Table 1 and Figure 2A. During

the primary study, one patient in the IDELA/R group ex-
perienced Richter transformation, which led to study
discontinuation.

Long-Term Efficacy of IDELA

The cumulative median follow-up for PFS in the IDELA/
R-to-IDELA group was 18 months (range, 0.3 to 67.6
months), and the median Kaplan-Meier–determined PFS
was 20.3months (95%CI, 17.3 to 26.3months; Fig 2B), as
of the August 16, 2018, data cutoff. PFS rates for patients
in the IDELA/R-to-IDELA arm were 92.4% and 76.7% at
24 and 48 weeks, respectively. The median PFS was
20.8months (95%CI, 16.4 to 28.9months) in patients with
neither del(17p) nor TP53 mutation and was 18.7 months
(95% CI, 16.6 to 32.4 months) in patients with either
del(17p) or TP53mutation (unadjusted HR, 1.03; 95% CI,
0.62 to 1.72; P = .9012 per unstratified log-rank test;
Fig 2C). The median PFS was 22.1 months versus
19.4 months in patients with IGHV mutated versus
unmutated statuses (unadjusted HR, 0.58; 95% CI, 0.28 to
1.19; P = .1327 per unstratified log-rank test; Fig 2D). For
comparison, this analysis performed in patients treated with
rituximab alone in the primary study revealed that the
presence of del(17p) and TP53 mutation was associated
with adverse outcomes, including a median PFS of
4.0 months (95% CI, 3.7 to 5.7 months) versus a median
PFS of 8.1 months (95% CI, 5.1 to 8.2 months) for patients
with neither genetic aberration (Data Supplement). In the
same patient group, the median PFS was longer in patients
with mutated IGHV (8.5 months) than in patients with
unmutated IGHV (5.6 months). No patients in the IDELA/
R-to-IDELA group experienced documented, confirmed
Richter transformation during the extension study.

The ORR for patients in the IDELA/R-to-IDELA arm was
85.5% (95% CI, 77.5% to 91.5%) and there was one
complete response (Table 1). The median duration of re-
sponse was 21.4 months (95% CI, 16.6 to 26.1 months).

The median OS were 40.6 (95% CI, 28.5 to 57.3 months)
and 34.6 months (95% CI, 16.0 months to not reached) for
patients randomly assigned to the IDELA/R and placebo/R
groups, respectively. The adjusted HR for OS was 0.8 (95%
CI, 0.5 to 1.1) and favored IDELA/R treatment comparedwith
placebo/R (P = .1343 per stratified log-rank test; Fig 3A).
The survival rates at 12 and 24 months were 89.3% and
69.8% in the IDELA/R arm, respectively, compared with
68.1% and 51.5% in the placebo/R arm, respectively.
Treatment with IDELA/R significantly prolonged survival in
patients with either del(17p) or TP53 mutations compared
with those treated with placebo/R (HR, 0.59; 95%CI, 0.35 to
1.01; P = .0504; Figs 3B and 3C). As of August 16, 2018,
according to the OS analysis, 106 patients died; 50 (45.5%)
were in the IDELA/R arm, and 56 (50.9%) were in the
placebo/R arm. The main causes of death were largely
consistent with advanced CLL and the underlying frailty, age,
and poor prognosis of the population and AEs.
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Multivariable analyses revealed statistically significant im-
provement in clinical outcomes for patients in the IDELA/
R-to-IDELA group who were age 70 years or older (ORR),
had earlier tumor stages per Binet staging (PFS and OS),
were men, had mutated IGHV, or had received less than
three prior therapies (OS; Data Supplement).

Efficacy of IDELA Monotherapy in Patients Who Initially

Received Placebo/R

For patients randomly assigned to placebo/R in the primary
study who transitioned to IDELA monotherapy in the ex-
tension study, the median PFS during IDELA treatment for
those with (n = 42) and without PD (n = 44) was 6.9 months
(95% CI, 4.1 to 10.7 months) and 16.2 months (95% CI,
8.8 to 26.2 months), respectively (Data Supplement). The
ORR during the extension study was 47.6% (95% CI,
32.0% to 63.6%) for those with PD and was 68.2% (95%
CI, 52.4% to 81.5%) for those without PD; all were partial
responses (Table 1). For the 42 patients who experienced
PD during the primary study, the median PFS during the
primary study (while receiving placebo/R) was 3.8 months
(95% CI, 2.9 to 5.7 months), and the ORR was 7.1% (95%
CI, 1.5% to 19.5%). One patient randomly assigned to
placebo/R developed Richter transformation after the

transition to the extension study (IDELA 150 mg treatment).
The OS data for patients in the placebo/R arm who did or
did not enroll in the extension study are shown in the Data
Supplement.

Safety

The safety analyses have been compared between short-
term exposure to IDELA in the primary study (median
duration of exposure, 8.1 months; quarter 1 to quarter 3
range, 5.6 to 11.1 months) and prolonged exposure to
IDELA across the primary and extension studies (median
duration of response, 16.2 months; quarter 1 to quarter 3
range, 8.2 to 25.8 months). The results have not been
adjusted for the length of observation. The numbers of
patients still receiving IDELA after 1 and 2 years from the
start of the randomized study were 64 (58.2%) and 32
(29.1%), respectively.

An overall summary of AEs that occurred during the primary
and extension studies is shown in Table 2. All of the most
common all-grade and grade 3 or greater AEs that occurred
in at least 15% of patients in the IDELA/R, placebo/R and
IDELA/R-to-IDELA groups are summarized in the Data
Supplement. The most frequently reported AEs in the
IDELA/R group in the primary study were pyrexia (40.0%),

TABLE 1. Overall Response Rate by IRC Assessment

Response

No. (%) of Patients

Primary Study* Primary + Extension Studies†

IDELA/R
(n = 110)

Placebo/R
(n = 110)

IDELA/R to IDELA
(n = 110)

Placebo/R (PD) to
IDELA (n = 42)

Placebo/R (no PD) to
IDELA (n = 44)

Overall response rate 92 (83.6) 17 (15.5) 94 (85.5) 20 (47.6) 30 (68.2)

95% CI 75.4 to 90.0 9.3 to 23.6 77.5 to 91.5 32.0 to 63.6 52.4 to 81.4

Response type

Complete response 0 0 1 (0.9) 0 0

Partial response 92 (83.6) 17 (15.5) 93 (84.5) 20 (47.6) 30 (68.2)

Stable disease 13 (11.8) 71 (64.5) 11 (10.0) 13 (31.0) 12 (27.3)

PD 1 (0.9) 16 (14.5) 1 (0.9) 3 (7.1) 1 (2.3)

Not evaluable 4 (3.6) 6 (5.5) 4 (3.6) 6 (14.3) 1 (2.3)

Odds ratio for overall
response (95% CI); P

27.8 (13.4 to 57.5); , .001 —

Median (Q1-Q3 range) time to
response, months‡

2.1 (1.9-3.7) 2.8 (2.0-3.9) 2.1 (1.9-3.8) 3.6 (1.9-4.0) 2.8 (1.9-4.2)

Median (95% CI) duration of
response, months§

NR (12.0 to NR) 6.2 (2.8 to 6.5) 21.4 (16.6 to 26.1) 11.0 (3.3 to NR) 17.6 (13.2 to 37.7)

NOTE. 95% CI for overall response rate is based on the exact method for binomial proportion.
Abbreviations: IDELA, idelalisib; IRC, independent review committee; NR, not reached; PD, progressive disease; R, rituximab; Q, quarter.
*Intent-to-treat analysis set.
†Full analysis set. Includes all patients randomly assigned to IDELA/R who received at least one dose of IDELA. The IDELA/R-to-IDELA group included

patients in the IDELA/R group who completed the primary study but did not enroll in the extension study as well as patients with or without PD, who
transitioned to the extension study. The placebo/R-to-IDELA groups included only the patients who enrolled in the extension study.
‡Time to response (months) = (date of first partial response/complete response2 random assignment or baseline reference date + 1) divided by 30.4375.
§Kaplan-Meier estimate of duration of response (months) = (minimum [date of PD, date of death]2 date of first documented complete or partial response + 1)

divided by 30.4375.
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fatigue (30.9%), and diarrhea (29.1%; Table 3). Among
patients who experienced diarrhea, 9.1% had grade 3 or
greater diarrhea, and 8.2% had grade 2 diarrhea. The
median times to onset and resolution of grade 3 or greater
diarrhea/colitis were 24.4 and 2.1 weeks, respectively. With
longer exposure to IDELA, the frequency of diarrhea in-
creased to 46.4%, which included 17.3% of patients with
grade 2 diarrhea and 16.4% of patients with grade 3 or
greater diarrhea (33.6% had grade 2 or greater diarrhea;
Fig 4A). The median times to onset and resolution of grade
2 or greater diarrhea in the IDELA/R-to-IDELA arm were
31.4 weeks and 2.1 weeks, respectively. Among 12
(10.9%) of 110 patients in the IDELA/R-to-IDELA arm who
had colitis, nine (8.2%) had grade 3 or greater colitis. Of
these nine patients, eight also had grade 2 or greater

diarrhea, and seven of these received treatment for colitis.
In total, 11 patients underwent colon and/or rectum bi-
opsies to assist the diagnosis of diarrhea/colitis. More de-
tailed characterization of some of these biopsy results have
been published elsewhere.12 Of the nine patients who
discontinued IDELA treatment because of immune-related
AEs, seven were rechallenged, and three of these had no
AE recurrence (Data Supplement).

Of the four patients treated with IDELA 300 mg twice daily,
grade 3 or greater IDELA-related AEs occurred; these were
neutropenia (n = 2) and diarrhea (n = 1). The fourth patient
had no IDELA-related AEs.

During the primary study, more patients in the IDELA/R
group than in the placebo/R group experienced elevated

110 (0) 101 (3) 93 (7) 73 (9) 59 (14) 31 (19) 20 (21) 9 (24) 7 (24) 4 (24) 1 (25) 0 (25)IDELA/R

Placebo/R 110 (0) 84 (21) 48 (38) 29 (46) 20 (53) 9 (63) 4 (67) 1 (69) 0 (70) 0 (70) 0 (70) 0 (70)
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FIG 2. Progression-free survival (PFS) for (A) placebo/R and IDELA/R (intent-to-treat [ITT] population, primary study), and patients were censored at the
time of transition to open-label IDELA; (B) IDELA/R-to-IDELA (full analysis set (FAS) population, primary and extension studies); (C) the IDELA/R-to-IDELA
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patients in the ITT set who received at least one dose of idelalisib, with treatment assignments designated according to random assignment in the primary
study. HR, hazard ratio; IDELA, idelalisib; NR, not reached; R, rituximab.
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ALT levels (39.1% v 12.0%, respectively) and AST levels
(28.2% v 14.8%, respectively). Grade 3 or greater elevated
ALT and AST occurred in 9.1% and 5.5% of patients in the
IDELA/R group, respectively, and in 0.9% and no patients
in the placebo/R group, respectively. The median time to
onset and resolution of grade 3 or greater ALT and AST
elevation were 12.1 and 4.1 weeks. In the IDELA/R-to-
IDELA arm, there were no additional occurrences of ele-
vated grade 3 or greater ALT and AST despite longer ex-
posure to IDELA (Table 3; Fig 4B).

Other AEs of special interest included Pneumocystis
jirovecii pneumonia (PJP) infections that occurred in four
patients (3.6%) in the IDELA/R group and in one patient
(0.9%) in the placebo/R group; all were grade 3 or greater,
and two were fatal. In the IDELA/R-to-IDELA group, one
additional grade 2 PJP infection occurred (Table 3). In the
IDELA/R arm, 62 of 110 patients received prophylaxis. Of
the five patients who experienced PJP across both primary
and extension studies, none received anti-PJP prophylaxis.
In addition to PJP infections, there were 22 occurrences of

fungal infections in the IDELA/R-to-IDELA group: five oc-
currences of oral candidiasis; three occurrences each of
esophageal candidiasis, candida infections (location not
specified), and fungal infection (location not specified); two
occurrences of fungal pneumonia; and one occurrence
each of hepatic candidiasis, respiratory moniliasis, bron-
chopulmonary aspergillosis, anal fungal infection, fungal
skin infection, and vulvovaginal mycotic infection. Two
patients in the IDELA/R-to-IDELA group had grade 1 and 2
nonfatal cytomegalovirus infections. Across the primary
and extension studies, rates of grade 3 or greater infections
in the IDELA/R-to-IDELA group were 19.1%, 7.7%, 11.0%,
7.1%, 8.3%, 9.7%, and 5.2% in each 12-week interval up
to 84 weeks, and the rate was 35.3% after 84 weeks. Mean
IgG levels fluctuated slightly with time and exhibited no
notable trends or changes from baseline; greater variability
could be observed at the patient level (data not shown).

Two patients experienced atrial fibrillation in the primary
study—one in each of the treatment arms. In the IDELA/
R-to-IDELA group, atrial fibrillation occurred in four patients
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FIG 3. Overall survival (OS) in (A) the intent-to-treat population with treatment assignments according to initial random assignment; (B) patients with either
del(17p) or TP53mutation; (C) patients with neither del(17p) nor TP53mutation. Insets showmedian (95%Cl) OS for each treatment group. IDELA, idelalisib;
NR, not reached; R, rituximab.
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(3.6%), and grade 3 or greater treatment-emergent
bleeding events were noted in seven patients (6.4%).
Four of these patients were taking anticoagulants. No se-
rious AEs of hypertension were reported.

Across both the primary and extension studies, AEs that
resulted in death in the IDELA/R-to-IDELA group occurred
in 13 patients (11.8%; Table 2). AEs that resulted in the
death of at least one patient included acute respiratory
failure (n = 2) and PJP (n = 2).

DISCUSSION

Elderly patients with CLL who have medical comorbidities
generally are poor candidates for chemotherapy and have
limited treatment options.13,14 At the time of this study, there
were few defined treatment options that offered more than
palliative or supportive care. Rituximab monotherapy was
commonly used in the therapy of such patients, but it had
limited efficacy. In this pivotal phase III study, treatment of
this patient population with the IDELA/R combination
resulted in significantly better clinical outcomes compared
with those seen with rituximab alone (ORR, 83.6% v
15.5%; PFS, 19.4 v 6.5 months). These clinical outcomes
were then confirmed with longer follow -up (ORR, 85.5%;

PFS, 20.3 months). In addition, although the sample size
was small, data from the placebo/R arm suggested that
those who experienced PD during treatment with rituximab
alone still obtained clinical benefit from subsequent
monotherapy with IDELA.

We observed improved OS for patients treated with IDELA/R
compared with placebo/R; this survival benefit of IDELA/R
versus placebo/R was greatest among patients with
del(17p) or TP53 mutations. Among patients treated with
IDELA/R, multivariable analysis demonstrated that the
presence of del(17p) or TP53 mutations did not negatively
affect clinical outcomes compared with those seen in
patients who lack these adverse markers, which is a unique
finding among novel agents in CLL. After approximately
4 years of follow-up, the OS curves converged. This may be
attributed to patient crossover to the extension study and/or
to subsequent therapies received after disease progression,
neither of which were prospectively recorded in this study.
Ibrutinib was approved in 2013 and became commercially
available during the conduct of this study, which likely
affected subsequent therapy options for some patients.15

Only two patients with Richter transformation were iden-
tified. However, biopsies at progression were not specified

TABLE 2. Summary of Adverse Events

Adverse Event

No. (%) of Patients

Primary Study Primary + Extension Studies

IDELA/R (n = 110)* Placebo/R (n = 108)* IDELA/R-to-IDELA (n = 110)†

Summary

Any 108 (98.2) 106 (98.1) 108 (98.2)

Grade $ 3 81 (73.6) 58 (53.7) 100 (90.9)

Any study drug related 61 (55.5) 26 (24.1) 75 (68.2)

Study drug related grade $ 3 36 (32.7) 8 (7.4) 52 (47.3)

Serious 65 (59.1) 43 (39.8) 89 (80.9)

Led to death 4 (3.6) 11 (10.2) 13 (11.8)‡

Infection or infestation

Grade $ 3 in $ 5%§ 36 (32.7) 25 (23.1) 59 (53.6)

Lower respiratory tract infection 16 (14.5) 12 (11.1) 26 (23.6)

Sepsis, bacteremia, viremia, and
fungemia

11 (10.0) 5 (4.6) 19 (17.3)

Bacterial infection 3 (2.7) 3 (2.8) 8 (7.3)

Upper respiratory tract infection 1 (0.9) 2 (1.9) 6 (5.5)

NOTE. The baseline for all groups is the first dose of idelalisib in the extension study.
Abbreviations: IDELA, idelalisib; R, rituximab.
*Safety analysis set.
†Full analysis set. Includes all patients randomly assigned to IDELA/R who received at least one dose of IDELA, including patients who completed the

primary study but decided not to enroll in the open extension study as well as patients who received IDELA/R, with or without progressive disease, who
transitioned to the extension study.
‡Adverse events that led to death in the IDELA/R-to-IDELA group were acute respiratory failure (n = 2); Pneumocystis jirovecii pneumonia (n = 2); and

cardiac arrest, intracranial hemorrhage, lower respiratory tract infection, fungal pneumonia, pneumonitis, progressive multifocal leukoencephalopathy,
sepsis, and septic shock (n = 1 each).
§Presented by high-level term.
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TABLE 3. Adverse Events by Grade

AE

No. (%) of Patients

Primary Study Primary + Extension Studies

IDELA/R (n = 110)* Placebo/R (n = 108)* IDELA/R-to-IDELA (n = 110)†

Any Grade Grade ‡ 3 Any Grade Grade ‡ 3 Any Grade Grade ‡ 3

AE of special interest

Diarrhea‡ 32 (29.1) 10 (9.1) 19 (17.6) 0 51 (46.4) 18 (16.4)

Colitis‡ 8 (7.3) 5 (4.5) 1 (0.9) 0 12 (10.9) 9 (8.2)

Pyrexia 44 (40.0) 3 (2.7) 20 (18.5) 1 (0.9) 52 (47.3) 4 (3.6)

Rash, by medical search term§ 27 (24.5) 4 (3.6) 7 (6.5) 1 (0.9) 33 (30.0) 7 (6.4)

Pneumonitis 6 (5.5) 4 (3.6) 1 (0.9) 1 (0.9) 11 (10.0) 7 (6.4)

Febrile neutropenia 5 (4.5) 5 (4.5) 6 (5.6) 5 (4.6) 7 (6.4) 7 (6.4)

PJP¶ 4 (3.6) 4 (3.6) 1 (0.9) 1 (0.9) 5 (4.5) 4 (3.6)

CMVk 1 (0.9) 0 0 0 2 (1.8) 0

Progressive multifocal leukoencephalopathy 1 (0.9) 1 (0.9)

Laboratory evaluation of special interest

Decreased neutrophil count 71 (64.5) 46 (41.8) 61 (56.5) 33 (30.6) 77 (70.0) 50 (45.5)

ALT increased 43 (39.1) 10 (9.1) 13 (12.0) 1 (0.9) 51 (46.4) 10 (9.1)

AST increased 31 (28.2) 6 (5.5) 16 (14.8) 0 40 (36.4) 6 (5.5)

AE related to IDELA ($ 5% in any group)

Patients with AEs related to IDELA 61 (55.5) 36 (32.7) 26 (24.1) 8 (7.4) 75 (68.2) 52 (47.3)

Diarrhea 15 (13.6) 8 (7.3) 7 (6.5) 0 30 (27.3) 15 (13.6)

Fatigue 13 (11.8) 1 (0.9) 5 (4.6) 1 (0.9) 16 (14.5) 1 (0.9)

Pyrexia 10 (9.1) 0 1 (0.9) 0 14 (12.7) 0

Neutropenia 11 (10.0) 8 (7.3) 5 (4.6) 3 (2.8) 17 (15.5) 14 (12.7)

Colitis 5 (4.5) 4 (3.6) 0 0 9 (8.2) 8 (7.3)

Pneumonitis 4 (3.6) 3 (2.7) 0 0 8 (7.3) 6 (5.5)

Pneumonia 3 (2.7) 3 (2.7) 2 (1.9) 1 (0.9) 3 (2.7) 3 (2.7)

Nausea 9 (8.2) 0 2 (1.9) 0 11 (10.0) 1 (0.9)

Decreased appetite 7 (6.4) 1 (0.9) 1 (0.9) 0 10 (9.1) 1 (0.9)

ALT increased 8 (7.3) 4 (3.6) 0 0 9 (8.2) 4 (3.6)

AST increased 8 (7.3) 1 (0.9) 0 0 9 (8.2) 1 (0.9)

Rash 5 (4.5) 1 (0.9) 1 (0.9) 0 7 (6.4) 3 (2.7)

Asthenia 4 (3.6) 1 (0.9) 1 (0.9) 1 (0.9) 6 (5.5) 1 (0.9)

Chills 4 (3.6) 0 0 0 6 (5.5) 0

Upper respiratory tract infection 3 (2.7) 0 0 0 6 (5.5) 0

NOTE. The baseline for all groups is the first dose of idelalisib in the extension study.
AEs, adverse events; CMV, cytomegalovirus; IDELA, idelalisib; PJP, Pneumocystis jirovecii pneumonia; R, rituximab.
*Safety analysis set.
†Full analysis set. Includes all patients randomly assigned to IDELA/R who received at least one dose of IDELA, including patients who completed the

primary study but decided not to enroll in the open extension study as well as patients who received IDELA/R, with or without progressive disease, who
transitioned to the extension study.
‡Diarrhea or colitis were diagnosed by the attending physician on the basis of the National Cancer Institute Common Terminology Criteria for Adverse

Events.
§A search was conducted of Medical Dictionary for Regulatory Activities–preferred terms: blister, dermatitis exfoliative, drug eruption, erythemamultiforme,

lichenoid keratosis, oral mucosal blistering, papule, rash, rash erythematous, rash generalized, rashmacular, rashmaculopapular, rash papular, rash pruritic,
skin disorder.
¶Two patients died as a result of Pneumocystis jirovecii pneumonia.
kNo patients died as a result of cytomegalovirus.
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in the protocol, and some occurrences may have been
missed.

The long-term safety of IDELA did not reveal any previously
unreported toxicity. The incidence of grade 3 or greater
elevation of liver function tests plateaued after approxi-
mately 20 weeks of treatment and did not increase with
long-term exposure to IDELA. Although reports have linked
IDELA to increased rates of PJP infections,16,17 these events
were seen only in patients without PJP prophylaxis, which
reinforces the recommendation for PJP prophylaxis for
patients treated with IDELA.

Diarrhea increased with longer exposure: observed rates of
all-grade, grade 2, and grade 3 or greater diarrhea were
46.4%, 17.3%, and 16.4%, respectively. Of the 18 total
cases of grade 3 or greater diarrhea, 10 (55.5%) occurred
within the first 52 weeks of therapy. According to proto-
col, colon biopsies were not required, nor were central

pathologic analyses performed. In prior reports, typical
findings have included the presence of cytomegalovirus
infection, glandular changes, apoptosis, ischemia, and
inflammation. 12,18,19 Steroid therapy was recommended for
management of grade 3 or greater diarrhea. The median
time to symptom resolution was approximately 2 weeks;
however, there were insufficient numbers of patients to
determine if steroid therapy affected the duration of
symptoms. In both the primary and the extension studies,
treatment discontinuations because of AEs or patient
withdrawal exceeded discontinuation because of disease
progression or death.

The longer-term data presented here confirm the previously
reported efficacy of targeting PI3K with idelalisib in patients
with relapsed/refractory CLL and support the use of IDELA/
R in this patient population with careful management of
potential AEs.
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