
Abstract. Background/Aim: There is limited amount of data
available on the comparative efficacy of ibrutinib and
idelalisib, the B-cell receptor inhibitors (BCRi) newly
approved for relapsed/refractory chronic lymphocytic
leukemia/small lymphocytic lymphoma (r/r CLL/SLL)
treatment. The aim of our study was to analyze and compare
the outcomes of real-world r/r CLL/SLL patients treated with
these two BCRi in outside clinical trials. Patients and
Methods: A comparative case matched 1:2 analysis was
performed on idelalisib combined with rituximab and
ibrutinib efficacy in 102 patients with r/r CLL/SLL from two
observational studies of the Polish Adult Leukemia Group
(PALG). Results: Both therapies produced similar overall

response rates (idelalisib plus rituximab 76.4% and ibrutinib
72.1%). Median progression-free survival (PFS) and overall
survival (OS) in both groups were not reached. Furthermore,
no significant difference was observed between both BCRi
regimens in regard to PFS (HR=0.75, 95% CI=0.30-1.86,
p=0.55) and OS (HR=0.65, 95%CI=0.26-1.68, p=0.39).
Conclusion: In summary, the results of this retrospective
analysis suggest that idelalisib combined with rituximab and
ibrutinib therapies have comparable activity in r/r CLL/SLL
in daily clinical practice.

Chronic lymphocytic leukemia (CLL) is the most often
diagnosed leukemia in the adult patient population in the
Western world accounting approximately for 25% of the
newly diagnosed cases. Predominantly it affects older
patients with a median age at diagnosis of 72 years (1, 2).
The disease itself is characterized by an accumulation of B-
lymphocytes in bone marrow, spleen, lymph nodes and blood
and is characterized by a diverse clinical course due to
accumulation of various cytogenetic and molecular
abnormalities (3, 4). From all the observed cytogenetic
changes the deletion 13q14, deletion 11q, trisomy 12 and
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deletion 17p13 are most often diagnosed and additionally
impact patients’ prognosis (5). Furthermore, a complex
karyotype, as well as the hypermutation status of the
immunoglobulin variable heavy chain (IgHV) of the B-cell
receptor (BCR) and point mutations of the TP53, NOTCH1,
SF3B1, RPS15 and MYD88 genes are regarded as potent
prognostic factors (3, 4).

Nevertheless, defects in the p53 pathway (deletion 17p13
and/or TP53 mutations) were recognized as poor prognostic
factors in the majority of studies as CLL and small
lymphocytic lymphoma (SLL) bearing such aberrations
mostly have an aggressive clinical course and are
characterized by refractoriness to chemoimmunotherapy (6-
9). In the randomized CLL8 trial, treatment-naïve CLL cases
with the deletion 17p13, who were treated with fludarabine,
cyclophosphamide and rituximab (FCR) showed the lowest
overall response rate (ORR) reaching 68% and median
progression-free survival (PFS) of only 11.3 months (10). In
the MD Anderson experience, 23% of the treated cases with
the 17p13 deletion did not respond to first-line therapy
resulting in a comparably short median PFS of 14 months
(11). Results of the CLL10 trial and others showed that the
combination of bendamustine and rituximab (BR) is even less
effective (median PFS of 8.7 months) than the FCR regimen
in treatment-naïve CLL patients with p53 defects, therefore
is not recommended in such patients (2, 12-14). Furthermore,
aberrations of the p53 pathway accumulate with the next
treatment regimen owing to shorter PFS, increasing
refractoriness to chemoimmunotherapy and transformation to
aggressive lymphoma (Richter transformation) in up to 60%
of heavily pretreated CLL patients (3, 4, 15, 16).

To date, before the introduction of B-cell receptor inhibitors
(BCRi), ibrutinib and idelalisib, the relapsed/refractory chronic
lymphocytic leukemia/small lymphocytic lymphoma (r/r
CLL/SLL) with p53 defects were characterized by poor
outcome (17, 18). Both abovementioned small molecular
compounds were shown to be effective in the majority of r/r
CLL/SLL cases, even in those characterized by p53 pathway
defects. Numerous clinical trials and real-world data indicate
that durable control of the disease under ibrutinib treatment is
possible, however treatment rarely results in achievement of
complete remissions (CR) and some reports point to the
increased incidence of Hodgkin lymphoma during ibrutinib
therapy (19-22).

Nevertheless, there is limited amount of data available on
the comparative efficacy of newly approved ibrutinib
(registration trial RESONATE) and idelalisib (registration
trial Study 116) of r/r CLL/SLL treatment (17, 18). Although
several reports concerning patients treated outside clinical
trials with ibrutinib have been published recently (21, 23,
24), the real-world efficacy and tolerability of combination
of idelalisib with rituximab have been less well characterized
(25). Interestingly, a meta-analysis using an indirect

treatment comparisons (ITC) method as well as a large
retrospective study have shown a significant superiority of
ibrutinib as compared to idelalisib-based combinations (25,
26). In contrast, a recent meta-analysis by Pula et al. that
included five randomized clinical trials evaluating idelalisib-
rituximab or ibrutinib for r/r CLL, has not demonstrated any
statistical difference between these two novel therapies (27).

In view of these discordant results, this retrospective study
analyzes the efficacy and tolerability of idelalisib plus
rituximab combination in r/r CLL/SLL patients, and
compares the results to the outcomes of patients treated with
ibrutinib using a case matched 1:2 study design.

Materials and Methods
Study design and objectives. This study was based on the data
acquired in two observational studies of the Polish Adult Leukemia
Group (PALG) which included the majority of patients treated
within compassionate use idelalisib and ibrutinib programs in
Poland. Results of the PALG observational study that included 165
r/r CLL/SLL cases treated with ibrutinib were recently reported
(21). In this work, we present the results of an observational study
on idelalisib-rituximab treated patients, and we compare outcomes
of both types of therapy using a case matched 1:2 analysis (21).

Eligibility, treatment and criteria for response and toxicity. The
compassionate access to idelalisib in Poland required fulfilling at
least one  inclusion criterion from idelalisib-rituximab registration
trial Study 116, that were a) presence of 17p deletion, b) failure of
two or more previous treatments – at least one with a purine
analogue, c) PFS interval of less than 24 months from treatment
with a nucleoside analogue/bendamustine containing regimen in
combination with an anti-CD20 antibody, d) failure to respond to
prior chemotherapy, stable disease, or disease progression on
treatment, and f) ineligibility for treatment with a purine analogue
based therapy (18). An absolute neutrophil count of at least 750
cells per microliter and adequate liver and kidney function were
required. Exclusion criteria included the Richter transformation,
central nervous system leukemia/lymphoma and other serious
uncontrolled disease. The 17p deletion was evaluated by interphase
fluorescence in situ hybridization (FISH) at local laboratories.
Adverse events during treatment were graded per the criteria of the
National Cancer Institute Common Terminology Criteria for
Adverse Events Assessment, version 4. Assessment of the treatment
response was based on 2008 IWCLL Criteria (28). Objective
response rate was measured as the proportion of patients achieving
a partial response (PR) with lymphocytosis (PR-L) or better. The
idelalisib-rituximab treatment was given according to the protocol
of Study 116 (18). The inclusion and exclusion criteria to start
treatment in both compassionate use programs were similar (21).

Statistical analysis. Data analysis was performed using Prism 6.0
(GraphPad, La Jolla, CA, USA). For the purpose of the case matched
analysis every patient who underwent treatment with idelalisib plus
rituximab was matched to two patients treated with ibrutinib
controlling for age, ECOG, CLL Rai stage, 17p deletion status and
number of previous lines of therapy. The unpaired t-test and chi2-
square tests were used to analyze the relevance of association of
clinical parameters and to assess the differences in outcomes between
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both study groups. Kaplan-Meier and log-rank test were used to
analyze and compare patients’ PFS and overall survival (OS). A p-
value less than 0.05 was considered statistically significant.

Results

Results of idelalisib-rituximab observational study. A total of
50 patients were qualified to the idelalisib compassionate
program in Poland. Among them 34 patients (33 CLL, 1 SLL)
from 10 hematology centers who started idelalisib-rituximab
therapy between March 2016 and August 2017 were included
in the observational study of PALG at discretion of their
treating physicians. In this group, there were 19 male and 15
female patients with a median age of 62 (range=33-77 years)
years, and after median of 3 (range=1-7) previous lines of
chemotherapy (Table I). In regard to previous treatment in the
idelalisib-rituximab group, all patients had been exposed to
rituximab (100%), 33 (97.1%) patients had received alkylating
agents, 29 (85.3%) purine analogs, 24 (70.6%) bendamustine,
6 (17.6%) high-dose methylprednisolone, 4 (11.8%)
anthracyclines, 2 (5.9%) platinum compounds, while in one
(2.9%) allogeneic hematopoietic stem cell transplantation had
been performed. 

The median follow-up in the observational study reached
13.2 months (range=0.26-18.0 months). Regarding treatment
response, 26 patients (76.4%) responded to idelalisib-
rituximab regimen including eight patients with (22.6%) CR,
13 (38.3%) patients with PR and five (14.7%) patients with
PR-L. Stable disease (SD) was noted in two (5.9%), whereas

progressive disease (PD) was observed in four (11.8%)
patients. In two patients, the response could not be
adequately assessed due to death in the first month of
idelalisib-rituximab treatment (first received a single dose of
rituximab and idelalisib developing thereafter an influenza
type A pneumonia and tumor lysis syndrome (TLS), second
had the treatment interrupted due to agranulocytosis and died
at home). Of the analyzed factors only less advanced disease
(Rai stage 0-II) was associated with increased probability of
achieving CR (p=0.0032). Progression of CLL during
therapy was observed in four patients. All progressions
occurred up to the third month of treatment, and none was
of Richter transformation type. Overall, five patients died
during the study. The cause of death was progressive CLL in
two patients, TLS resulting in cardiac arrest in one patient,
and upper respiratory tract infection in one patient. The fifth
patient discontinued the treatment due to agranulocytosis and
died at home due to unknown cause. 

Median PFS and OS have not been reached. Estimated
PFS rate at 12-months was 82.4%, whereas OS rate 84.9%.
Of the analyzed possible prognostic factors (patient age,
ECOG, presence of B symptoms, previous lines of treatment,
Rai stage, presence of 17p deletion) only history of more
than three lines of treatment was associated with poor OS in
univariate analysis (HR=6.20, 95%CI=1.01-38.03, p=0.048),
while none of the analyzed factors influenced PFS
significantly. Regarding idelalisib-rituximab combination
toxicity, the most common adverse events of grade 3-4 were
pneumonia (five patients, 14.7%), diarrhea/colitis (five
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Table I. Characteristics of patients with relapsed/refractory chronic lymphocytic leukemia (CLL) and small lymphocytic lymphoma (SLL) qualified
for combined idelalisib-rituximab and ibrutinib treatment.

Parameters                                                        Idelalisib-rituximab (n=34)                                   Ibrutinib (n=68)                                        p-Value

Median age (range)                                                     62 (33-77)                                                     63.5 (43-85)                                            0.5890
Patient ≤ 65 years                                                        24 (68.6%)                                                       43 (63.2%)                                                
ECOG performance status                                                                                                                                                                                 0.0769
    0                                                                                  4 (11.8%)                                                         6 (8.8%)                                                  
    1                                                                                21 (61.8%)                                                       37 (54.4%)                                                
    2                                                                                  5 (14.7%)                                                       16 (23.5%)                                                
    3                                                                                  1 (2.9%)                                                           7 (10.3%)                                                
    4                                                                                  0 (0.0%)                                                           1 (1.5%)                                                  
    Not reported                                                               3 (8.8%)                                                           1 (1.5%)                                                  
Rai clinical stage                                                                                                                                                                                                0.7241
    0-II                                                                            11 (33.3%)                                                       27 (49.7%)                                                
    III-IV                                                                        23 (67.7%)                                                       41 (60.3%)                                                
Chromosome 17p13 deletion                                                                                                                                                                            1.0000
    Present                                                                      14 (41.1%)                                                       28 (41.1%)                                                
    Absent                                                                        9 (26.5%)                                                       18 (26.5%)                                                
    Not tested                                                                 11 (32.4%)                                                       22 (32.4%)                                                
Previous therapies                                                                                                                                                                                              0.1428
    Median (range)                                                          3 (1-7)                                                              3 (1-10)                                                   
    >3 lines of therapy                                                  14 (41.1%)                                                       27 (39.1%)



patients, 14.7%), whereas erythrodermia, pneumonitis and
TLS were noted in two patients each (5.9%). Overall
idelalisib treatment was discontinued in 10 patients (29.4%),
with pneumonia/pneumonitis being the most frequent (5
patients, 14.7%). 

Comparison of efficacy of idelalisib-rituximab and ibrutinib.
Taking into account that both PALG observational studies had
similar inclusion criteria, the results of idelalisib-rituximab
treatment were compared to those observed in the group of
1:2 matched cases receiving ibrutinib monotherapy (21). The
baseline characteristics of patients treated with idelalisib-
rituximab and ibrutinib were comparable as shown in Table
I. Ibrutinib monotherapy cohort consisted of 37 males and 31
females with median age of 63.5 years (range=43-85 years),
and a median of 3 (range=1-10) previously administered lines
of chemotherapy (Table I). Treatment regimens comprised of
rituximab (63; 92.6%), alkylating agent (62; 91.2%), purine
analogs (54; 79,4%), bendamustine (33; 48.5%), high-dose
methylprednisolone (14; 20.5%), 4 (11.8%) anthracyclines
(18; 26.4%), alemtuzumab (5; 7.4%). One (1.4%) patient
underwent allogeneic hematopoietic stem cell transplantation.
Ibrutinib monotherapy generated responses in 49 (72.1%)
patients, of which best responses were as follows: 8 (11.8%)
CR, 27 (39.7%) PR, 14 (20.6%) PR-L. In the remaining
patients 14 (20.6%) SD and three (4.4%) PD were noted,
however in two patients (2.9%) assessment of response could
not be performed due to adverse events resulting in early
ibrutinib discontinuation. In the analyzed cohort, the median
follow-up was 9.23 (range=1.13-17.53 months) months in
which 16 patients discontinued ibrutinib therapy (six due to
progressive disease and ten to adverse events). Overall 15
deaths were noted. Median PFS and OS have not been
reached. Estimated PFS rate at 12-months was 77.6%,
whereas OS rate 74.5%.

Statistical analysis revealed that the ORR was very similar
for both types of therapy, e.g. 76.4% with idelalisib-rituximab
and 72.1% with ibrutinib treatment. Of note, CR rate achieved
in the idelalisib cohort seemed to be higher (22.6%) compared
to the ibrutinib cohort (11.8%), however the difference was
not statistically significant (p=0.15). Interestingly, in contrast
to some previous observations, significant differences were not
identified between both BCRi regimens in regard to PFS
(HR=0.75, 95%CI=0.30-1.86, p=0.55). Furthermore, OS in
both cohorts of patients was comparable (HR=0.65,
95%CI=0.26-1.68, p=0.39). The survival curves for PFS and
OS in both patients’ groups are shown in Figure 1. 

Discussion

In this retrospective analysis, the activity of the combination
of idelalisib with rituximab regimen used in real-world r/r
CLL/SLL patients was found to be satisfactory and

comparable to that of ibrutinib monotherapy. The obtained
results indirectly support the findings of recent meta-analysis
that did not show significant differences between outcomes
of idelalisib and ibrutinib containing regimens administered
within five randomized clinical trials (27).

In our observational idelalisib cohort comparable results to
those in the idelalisib-rituximab cohort of Study 116 in terms
of ORR (76.4% vs. 81%) and rate of 12-month OS rate
(84.9% vs. 92%) were noted (17). It should be underlined that
although ORR to idelalisib-rituximab in our study is similar
to those observed in the Study 116 and observational study of
Mato et al. (ORR 80%) (18, 25), a significantly higher CR
rate of 22.6% was found as compared to the above-mentioned
studies. Six out of eight of these cases were of Rai stage I or
II and received less than three lines of treatment prior to
rituximab-idelalisib treatment which may partially explain
such high CR rate. Nevertheless, the rate of Rai III-IV cases
and median of previous lines of treatment between our study
and that of the Study 116 was comparable (18). Furthermore,
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Figure 1. Kaplan–Meier curves of progression-free survival (PFS, a)
and overall survival (OS, b) of the rituximab-idelalisib (R-idelalisib)
and ibrutinib compassionate use program cohorts (21).



some differences in the adverse events profile were noted.
Analysis of the toxicity profile of our treated patients’

receiving idelalisib-rituximab therapy identified pneumonia
and diarrhea as the most common grade 3-4 adverse events,
of which pneumonia/pneumonitis were the most frequent
causes of treatment discontinuation. Interestingly, none of the
patients discontinued the treatment due to diarrhea or colitis,
which were reported to be one of major causes of idelalisib
discontinuation in the Study 116 (2.7%) and the
observational study of Mato et al. (9.6%) (18, 25).
Furthermore, the typical idelalisib related transaminitis
occurred only in one patient and was of grade 1. Beside a
single case of CMV reactivation, a significant rise in
opportunistic infection occurrence was not noted.

In contrast to our results, some other studies demonstrated
superiority of ibrutinib over idelalisib-rituximab in r/r CLL
(25, 27). Of note, a comparative analysis by Mato et al. (25),
reported similar initial response rate to ibrutinib and idelalisib,
however further follow-up revealed that PFS was significantly
shorter with idelalisib (11 months) as compared to the
ibrutinib treated patients (36 months). Such relationship was
not observed in our comparative analysis. The good results
obtained in this study from treatment with idelalisib, including
the high CR rate, could be partially explained by relatively
less advanced disease stages and good fitness in this group of
patients. This theoretically more treatment sensitive patients’
profile may also partially explain the longer duration of PFS
achieved with idelalisib-rituximab in our observational study
as compared to the one reported by Mato et al. (25). However,
it cannot be excluded that some differences in respect of PFS
between ibrutinib and idelalisib-rituximab treated cohorts
become visible with additional follow-up time (Figure 1).

In conclusion, in real-world patients with r/r CLL/SLL
idelalisib-rituximab therapy has efficacy comparable to
ibrutinib and acceptable toxicity.
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