
Abstract. Background/Aim: To study the long-term clinical
efficacy and tolerability of ibrutinib monotherapy in real-world
relapsed and refractory chronic lymphocytic leukemia (RR-
CLL) patients outside clinical trials. Patients and Methods:
Clinical data of 171 RR-CLL patients treated with ibrutinib
were collected within the observational study of the Polish
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Adult Leukemia Study Group. Results: Median patient age was
64 years. Patients were pretreated with 3 (1-10) median lines
of therapy, while 42 (24.6%) had 17p deletion. The median
observation time was 40 months (range=1-59 months), while
median ibrutinib monotherapy reached 37.5 months
(range=0.4-59.2 months). Response was noted in 132 (77.2%)
patients. The estimated 5-year progression-free survival (PFS)
and overall survival (OS) rates were 61.1% (95%CI=49.3-
70.9%) and 56.8% (95%CI=45.6-66.6%), respectively. At the
time of analysis 97 (56.7%) remained under ibrutinib
monotherapy. Conclusion: Ibrutinib is clinically effective and
tolerable as a monotherapy in real-world RR-CLL patients. 

Chronic lymphocytic leukemia (CLL) is characterized by clonal
proliferation and accumulation of mature B-cells co-expressing
CD5 and CD23 within the blood, bone marrow and lymphatic
organs (1). The disease affects predominantly older people and
has a very heterogenous course depending on cytogenetic and
molecular risk factors (2-4). The presence of 17p13 deletion
(del17p) or point mutations in the TP53 gene (TP53mut) result
in loss of p53 protein oncosupressive function and are
associated with poor outcome as well as refractoriness to
immunochemotherapy based on anti-CD20 monoclonal
antibodies (3, 5-10). In addition, such cases are more prone to
transform to aggressive high-grade lymphoma (11).

Recent approvals of new anti-CD20 antibodies,
ofatumumab and obinutuzumab, have brought modest
improvement in treatment outcome, however did not manage
to overcome the poor prognosis of patients with p53
abnormalities (4, 12, 13). Development of novel selective
inhibitors of the B-cell receptor (BCR) and its downstream
signaling kinases e.g. Bruton’s tyrosine kinase (BTK) led to
treatment outcome improvement (1, 4). Ibrutinib (PCI-
32765) is an irreversible inhibitor of BTK inhibiting further
signal transduction resulting in diminished proliferation and
activation, as well as increased apoptosis rate of CLL cells
(14, 15). The RESONATE trial (#NCT01578707) showed
superiority of ibrutinib over ofatumumab in relation to
overall relative response (ORR; 63% vs. 4.1%), progression-
free survival (PFS) and overall survival (OS) when both
compounds were used as monotherapy in relapsed and
refractory CLL patients (16). Long-term outcomes were
noted also in patients presenting with p53 pathway defects
(17, 18). The published updates of the study showed that
long-term administration of ibrutinib is safe with only 16%
discontinuation rate due to adverse events (17, 18). This and
other clinical trials on ibrutinib in relapsed or refractory and
treatment-naïve CLL patients have been very promising and
resulted in the approval of the compound in USA and EU
(16, 17, 19, 20). As patients in clinical trials undergo strict
selection criteria, results of randomized clinical trials may
not be reliable in relation to real-world data (21). The
published analyses of compassionate-use programs may be

biased due to treatment of patients mostly within academic
centers and to predefined inclusion criteria corresponding to
those of clinical trials (22-26). A recent population-based
study performed in Netherlands showed that unbiased by
patient selection, treatment outcomes of ibrutinib
monotherapy were lower than those achieved in clinical trials
and compassionate-use programs (27).

Considering the accumulating data relating ibrutinib
monotherapy effectiveness and tolerability, we report the
updated long-term results of the Polish Adult Leukemia
Group (PALG) observational study of ibrutinib
compassionate-use program.

Patients and Methods

Study population. Data was acquired by the Polish Adult Leukemia
Study Group (PALG) which included most of patients treated within
the ibrutinib compassionate-use program in Poland initiated in 2014.
The inclusion criteria to compassionate-use program for relapsed or
refractory CLL patients in Poland were at least one of the following:
a) 17p deletion; b) failure of two or more previous treatments (at least
one with a purine analogue such as fludarabine); c) a progression-free
interval of less than 24 months following completion of treatment with
a nucleoside analogue, or a bendamustine containing regimen in
combination with an anti-CD20 monoclonal antibody such as
rituximab; d) failure to respond to prior chemotherapy-based treatment,
stable disease, or disease progression on treatment and f) ineligibility
for treatment or re-treatment with a purine analogue based therapy.
The prospective observational study assessing ibrutinib efficacy and
toxicity in CLL patients treated in the compassionate-use program was
designed by PALG and approved by the Ethics Committee of the
Institute of Hematology and Transfusion Medicine in Warsaw. The
study was conducted in accordance with the provisions of the
Declaration of Helsinki and the International Conference on
Harmonization Guidelines for Good Clinical Practice. The findings of
the PALG observational study in the group of 165 RR-CLL cases
treated with ibrutinib monotherapy for shorter duration of treatment
have already been reported (25, 26, 28).

Patients received initially oral ibrutinib 420 mg continuously
until progressive disease (PD), unacceptable toxicity or withdrawal
of the consent. All analyzed patients, before initiation of therapy,
had an absolute neutrophil count of at least 750 cells per microliter
and adequate liver and kidney function. Cases with Richter
transformation, central nervous system involvement and other
serious uncontrolled diseases were excluded (26, 28). The presence
of del17p was confirmed by interphase fluorescence in situ
hybridization (FISH) using the Vysis CLL FISH Probe Kit (Abbott
Molecular, Chicago, IL, USA). Because of limited access to TP53
mutation analysis, such molecular studies were not performed.

First disease assessment with radiological examination was
planned after 4 months of ibrutinib treatment. Treatment indications
and response assessments were based on the 2008 International
Workshop on Chronic Lymphocytic Leukemia (IWCLL) criteria and
performed by the enrolling physicians (29). The objective response
rate was defined as the proportion of patients achieving a complete
remission (CR), partial remission (PR) and partial remission with
lymphocytosis (PR-L). PFS and OS time were calculated from the
date of study entry until progression or death, or death from any
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cause, respectively. Adverse events (AE) during treatment were
graded based on the criteria of the National Cancer Institute
Common Terminology Criteria for Adverse Events Assessment,
version 4. 

Statistical analysis. Stata 15 (StataCorp LCC, College Station, TX,
USA) was used for statistical analysis. PFS and OS analysis was
performed using Kaplan–Meier and the log-rank test. Cox-
proportional hazard model was used for multivariate survival
analysis. In each case, the hazard ratio (HR) and 95% confidence
interval (95%CI) were calculated. A p-value less than 0.05 was
considered statistically significant.

Results
Patient cohort description. Clinical data of one hundred and
seventy-one RR-CLL patients treated with ibrutinib were
collected (Table I). Median patient age upon initiation of
therapy was 64 years (range=39-85 years). Ninety-five
(55.6%) were men. Patients were heavily pretreated with 3
(range=1-10) median lines previous therapy, while 42

(24.6%) patients had confirmed del17p upon FISH analysis
(42 out of 86 tested patients at the relapse status). The
median observation time was 40 months (range=1-59
months), while ibrutinib monotherapy was administered for
a median of 37.5 months (range=0.4-59.2 months). Patients’
clinico-pathological data of the whole and the high-risk
group with confirmed del17p are summarized in Table I.

Overall response and survival assessment. The best overall
response rate (ORR) was 77.2% with 132 patients achieving
a response to the treatment. In the analyzed cohort, 30
(17.5%) achieved CR, 62 (36.3%) PR, 40 (23.4%) PR-L, 34
(19.8%) SD and three (1.8%) initial progressions were noted.
In two (1.2%) patients no response assessment could be
performed. In the high-risk patients with del17p, the ORR
was 83.3% and among these 7 (16.6%) achieved CR, 16
(28.1%) PR-L, 12 (28.6%) PR, five (11.9%) SD, one (2.4%)
PD. However, in one (2.4%) case response could not be
adequately assessed.
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Table I. Patient clinico-pathological characteristics.

Parameter                                                                                                                  All patients                                                     Del17p patients

Number of patients                                                                                                         171                                                                      42
Observation time [median (range); mean±SD] (months)                          40.1 [1.0-59.2]; 35.0±17.6                               37.2 [1.7-57.5]; 32.3±19.4
Age [median (range); mean±SD] (years)                                                        63 [39-85]; 63.3±9.7                                         64 [39-85]; 63.5±9.5
Gender (n, %)                                                                                                                                                                                               
   Male                                                                                                                        95 (55.6)                                                            23 (54.6)
   Female                                                                                                                     76 (44.4)                                                            19 (45.4)
Rai classification (n, %)                                                                                                                                                                               
   0-2                                                                                                                           51 (29.8)                                                             9 (21.4)
   3-4                                                                                                                          118 (69.0)                                                           33 (78.6)
   No data                                                                                                                      2 (1.2)                                                                0 (0.0)
ECOG performance status (n, %)                                                                                                                                                                
   0-1                                                                                                                          120 (70.2)                                                           30 (71.4)
   2-4                                                                                                                           49 (28.6)                                                            12 (28.6)
   No data                                                                                                                      2 (1.2)                                                                0 (0.0)
Lines of previous treatments [median (range)]                                                         3 [1-10]                                                               3 [1-8]
WBC [median (range); mean±SD] (G/l)                                                      23 [1.6-490]; 59.3±78.7                                  19.2 [1.6-261]; 52.9±63.9
HGB [median (range); mean±SD] (g/dl)                                                     12.0 [4.0-16.5]; 11.8±2.2                                  11.6 [7.3-16.2]; 11.6±1.9
PLT [median (range); mean±SD] (G/l)                                                          111 [16-491]; 120±66                                       106 [16-307]; 116±67
History of autoimmune hemolytic anemia                                                               37 (21.6)                                                             5 (11.9)
History of autoimmune thrombocytopenia                                                               26 (15.2)                                                             5 (11.9)
Previous therapies (n, %)                                                                                                                                                                             
Rituximab                                                                                                                  148 (86.5)                                                           39 (92.3)
Purine analogs                                                                                                           144 (84.2)                                                           38 (90.5)
Alkylating agents                                                                                                      168 (98.2)                                                           40 (95.2)
Bendamustine                                                                                                             81 (47.4)                                                            21 (50.0)
Anti-CD52                                                                                                                    6 (3.5)                                                               5 (11.9)
High-dose methylprednisolone                                                                                 25 (14.6)                                                            11 (26.2)
Anthracyclines                                                                                                           44 (25.7)                                                              4 (9.5)
Cisplatin                                                                                                                       3 (1.8)                                                                1 (2.4)
Idelalisib                                                                                                                       6 (3.5)                                                                1 (2.4)
Allogeneic HSCT                                                                                                         1 (0.6)                                                                0 (0.0)

ECOG: Eastern Cooperative Oncology Group; HGB: hemoglobin; HSCT: hematopoietic stem cell transplantation; PLT: platelets; SD: standard
deviation; WBC: white blood count.



In the reported observation period, 34 disease progressions
were noted in the whole cohort, of which 3 cases were
confirmed transformations to Hodgkin lymphoma and 31
CLL progressions (30). The median PFS was not achieved
in the whole cohort, however, patients with del17p had a
median PFS of 38.9 months. The estimated 4-year PFS rates
were 60.9% (95%CI=52.6-68.2%) and 43.2% (95%CI=27.6-
57.8%), respectively. At the time of analysis, 54 deaths were
recorded; 17 (31.5%) due to disease progression and 35
(68.5%) due to adverse events related and unrelated to
administered treatment. These were infection (n=8; 22.9%),
ischemic stroke (n=1; 2.8%); sudden cardiac death (n=1;
2.8%), sepsis (n=3; 8.6%), suicide (n=1; 2.8%), disseminated
urinary bladder cancer (n=1; 2.8%), unknown (n=7; 20%),
pneumonia (n=5; 14.3%), lung cancer (n=2; 5.8%), cardiac
insufficiency (n=1; 2.8%), breast cancer (n=1; 2.8%), chronic
obstructive pulmonary disease (n=2; 5.8%), multiorgan
failure (n=1; 2.8%), gastrointestinal tract bleeding (n=1;
2.8%). The median OS was not achieved in the whole cohort,

however, in patients with del17p it reached 52.9 months. The
respective 4-year OS rates were 65.4% (95%CI=57.3-72.4%)
and 50.1% (95%CI=33.7-64.4%). Results of univariate and
multivariate survival analysis regarding parameters
influencing patients PFS, OS and ibrutinib treatment time are
summarized in Table II. Of the significant factors associated
with patient OS were no response (SD+PD; p<0.001),
advanced Rai stage (p=0.001), presence of grade 3-4 AEs
(p<0.001) and B symptoms (p=0.023) as well as lower
initial hemoglobin values (p=0.001).

Ibrutinib tolerability and adverse events. At the time of
analysis, 97 (56.7%) patients remained under ibrutinib
monotherapy. The 4-year ibrutinib continuation rate was
55.2% (95%CI=47.0-62.6%) in the whole cohort and 38.6%
(95%CI=23.8-53.2%) in the del17p patients. 

The most frequent AEs observed during ibrutinib therapy
included infections, hypertension, hematological toxicity,
diarrhea, atrial fibrillation, hemorrhagic diathesis and rash
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Table II. Univariate and multivariate survival analysis and ibrutinib treatment time in the analyzed patient cohort.

Parameter                                                                                           Univariate analysis                                               Multivariate analysis

                                                                                          HR                     95%CI                  p-Value           HR                     95%CI                     p-Value

Progression-free survival (PFS)
Best response (SD+PD vs. CR+PR+PR-L)                    3.80            2.24            6.45            <0.001           4.37              2.26              8.45           <0.001
Rai classification (3-4 vs. 0-2)                                        2.15            1.30            3.55              0.003           2.48              1.36              4.50             0.003
Grade 3-4 adverse events (no vs. yes)                            0.37            0.22            0.60            <0.001           0.56              0.32              1.00             0.050
Progression (yes vs. no)                                                   5.40            3.26            8.95            <0.001           4.81              2.66              8.69           <0.001
B symptoms (yes vs. no)                                                 1.88            0.99            3.54              0.052           2.10              1.05              4.23             0.037
Hemoglobin value                                                            0.84            0.75            0.93              0.001           0.88              0.75              1.02             0.094
Treatment lines before ibrutinib (≤3 vs. >3)                  1.14            1.02            1.27              0.021           1.18              1.02              1.35             0.025
Purine analogue treatment (yes vs. no)                           0.75            0.40            1.41              0.365           0.35              0.16              0.74             0.006

Overall survival (OS)
Best response (SD+PD vs. CR+PR+PR-L)                    4.21            2.44            7.29            <0.001           5.63              2.83             11.21          <0.001
Rai classification (3-4 vs. 0-2)                                        2.35            1.39            3.97              0.001           2.31              1.25              4.26             0.007
Grade 3-4 adverse events (no vs. yes)                            0.34            0.20            0.58            <0.001           0.40              0.22              0.73             0.003
Progression (yes vs. no)                                                   3.73            2.19            6.36            <0.001           2.87              1.55              5.31             0.001
B symptoms (yes vs. no)                                                 2.30            1.12            4.73              0.023           2.43              1.10              5.38             0.029
Hemoglobin value                                                            0.83            0.75            0.93              0.001           0.85              0.73              0.99             0.032
Treatment lines before ibrutinib (>3 vs. ≤3)                  1.12            1.00            1.26              0.052           1.18              1.02              1.38             0.029
Purine analogue treatment (yes vs. no)                           0.72            0.37            1.40              0.337           0.29              0.13              0.65             0.003
Ibrutinib dose reduction (no vs. yes)                              0.97            0.53            1.75              0.909           0.44              0.22              0.88             0.021

Ibrutinib treatment time
Best response (SD+PD vs. CR+PR+PR-L)                    4.16            2.57            6.74            <0.001           4.93              2.74              8.88           <0.001
Rai classification (3-4 vs. 0-2)                                        1.81            1.14            2.89              0.012           1.83              1.04              3.22             0.037
Grade 3-4 adverse events (no vs. yes)                            0.37            0.23            0.58            <0.001           0.49              0.30              0.81             0.005
Progression (yes vs. no)                                                   4.79            3.00            7.64            <0.001           4.42              2.60              7.51           <0.001
B symptoms (yes vs. no)                                                 1.81            1.03            3.21              0.041           2.55              1.32              4.94             0.005
Immune thrombocytopenia history (yes vs. no)             1.17            0.64            2.13              0.608           0.44              0.19              1.05             0.064
Immune related CLL complications (yes vs. no)           1.75            1.09            2.81              0.020           1.95              1.02              3.70             0.042

CLL: Chronic lymphocytic leukemia; CR: complete remission; PR: partial remission; PR-L: partial remission with lymphocytosis; 95%CI: 95%
confidence interval.



(Table III). Overall, 60 patients (35%) had at least one AE
grade 3 or 4. Infections of any grade (mainly recurrent upper
respiratory tract infections and pneumonia) were diagnosed
in 85 patients (49.7%). Pneumonia was the most common
high-grade AE with 18 cases (10.5%). New diagnosis of
hypertension was observed in 23 patients (13.5%) and in five
of them was grade 3. Deterioration in blood pressure control
in patients with hypertension diagnosed before therapy with
ibrutinib was noticed in 6 patients (3.5%). Atrial fibrillation
was observed in 16 patients (9.4%) and in three of them was
grade 3. Bleeding-related AEs of any grade occurred in 15
(8.7%) patients. Severe hemorrhagic events were reported in
4 patients (2.3%) including gastrointestinal bleeding (n=2,
grade 3), hyphema (n=1, grade 3) and pulmonary hematoma
(n=1, grade 3). A rash was observed in 23 patients (13.5%)
and all were grade 1 or 2 AEs. Diarrhea was observed in 27
patients (15.8%) that was grade 3 in five patients. Diagnosis
of secondary neoplasms during therapy with ibrutinib was
noticed in 12 patients (7%). 

Most AEs resolved without the need for suspending
treatment. However, 56 (32.7%) patients required ibrutinib
dose reductions and/or transient treatment interruptions. Dose
reduction of ibrutinib was conducted in 46 patients (26.9%),
mainly due to infections, hematological toxicity and diarrhea.
In thirty-six and 10 of them, were reduced by one and two
levels by reducing the dose to 280 mg and 140 mg,
respectively. AEs were generally resolved or improved
following dose reduction. Twenty-four patients (14%) required
treatment interruptions (mainly due to diarrhea and infections). 

Therapy with ibrutinib was discontinued in 74 patients
(43.3%). The reasons for withdrawal of treatment were
progressive disease (33 patients; 19.3%), AEs (30 patients;
17.5%) or other (11 patients; 6.4%). AEs that led to ibrutinib
discontinuation included infections (n=15, with 6 cases of
pneumonia), organ failure (n=6), secondary neoplasms (n=5),
hemorrhagic diarrhea (n=3) and ischemic cerebellar stroke
(n=1). Among patients with secondary neoplasms, three were
diagnosed with lung cancer and the other two had
disseminated urinary bladder cancer and primary peritoneal
serous carcinoma. In all but one, discontinuation of therapy
with ibrutinib was ordered at the moment of secondary
neoplasm diagnosis. One patient with lung cancer was
treated with ibrutinib till death due to this malignancy.

Causes of ibrutinib discontinuation other than disease
progression or AEs included loss of contact with patient
(n=6), patient decision (n=3), allogeneic stem cell
transplantation (n=1) and suicide (n=1).

Discussion

In the presented cohort of 171 RR-CLL patients, we describe
the longest long-term follow-up of ibrutinib efficacy and
tolerability among all, to our knowledge, published studies of

compassionate-use programs of the compound (22-24, 27, 31).
The initial report of compassionate-use of ibrutinib in the
PALG cohort consisting of 165 RR-CLL patients showed
comparable effectiveness and tolerability of the monotherapy
to those presented in other ibrutinib compassionate-use studies
(22-24, 26, 31, 32). With a median follow-up of 9.5 months,
we reported a 75.9% ORR but the median PFS and OS were
not reached. The estimated probability of 12-month PFS and
OS rate was 79.7% and 81.1%, that was only marginally lower
to that observed in the randomized RESONATE study (16).
The initially presented results of the PALG cohort were better
in relation to patient survival and the ibrutinib discontinuation
rate was comparable to that of a nation-wide retrospective
study of ibrutinib treatment in Netherlands (27). In that study,
van der Straten et al. included all RR-CLL patients treated
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Table III. Adverse events according to Common Terminology Criteria
for Adverse Events (CTCAE) observed during therapy with ibrutinib of
patients with relapsed and refractory chronic lymphocytic leukemia.

Adverse event                                                  Any grade      Grade 3 or 4

Hypertension (new diagnosis                         29 (17.0%)        5 (2.9%)
or deterioration of blood
pressure control)

Recurrent upper respiratory                           28 (16.4%)        3 (1.8%)
tract infections

Pneumonia                                                       27 (15.8%)      18 (10.5%)
Diarrhea                                                           27 (15.8%)        5 (2.9%)
Rash                                                                 23 (13.5%)              0
Atrial fibrillation                                              16 (9.4%)         3 (1.8%)
Neutropenia                                                      16 (9.4%)         7 (4.1%)
Hemorrhagic diathesis                                     15 (8.8%)         4 (2.3%)
Urinary tract infection                                      8 (4.7%)                0
Thrombocytopenia                                            7 (4.1%)          3 (1.8%)
Zoster                                                                5 (2,9%)          1 (0.6%)
Sinusitis                                                             5 (2,9%)                0
Nausea and vomiting                                        4 (2.3%)          1 (0.6%)
Sepsis                                                                4 (2.3%)          4 (2.3%)
Herpes                                                               4 (2.3%)                0
Supraventricular arrythmia                               3 (1.8%)                0
Arthralgia                                                          3 (1.8%)                0
Heart failure                                                      3 (1.8%)          1 (0.6%)
Mucositis                                                           3 (1.8%)                0
Dizziness                                                           3 (1.8%)                1
Transaminitis                                                     3 (1.8%)          1 (0.6%)
Superficial thrombophlebitis                            2 (1.2%)                0
Pyrexia                                                              2 (1.2%)                0
Attention deficit disorder                                 2 (1.2%)                0
Acute renal failure                                            2 (1.2%)          1 (0.6%)
Edema                                                                2 (1.2%)                0
Brittle nails                                                        2 (1.2%)                0
Loss of appetite                                                1 (0.6%)                0
Gastroesophageal reflux disease (GERD)       1 (0.6%)                0
Pleural effusion                                                 1 (0.6%)                0
Neuropathy                                                        1 (0.6%)                0
Facial nerve paralysis                                       1 (0.6%)                0



with ibrutinib representing therefore a real-world population.
This study included an older patient population compared to
the data reported in clinical trials and compassionate–use
programs of ibrutinib (27).

In this observational study, we report the updated follow-up
of our RR-CLL cohort treated with ibrutinib within the
compassionate-use program in Poland. With the extended
follow-up of 40 months and ibrutinib treatment time reaching a
median of 37.5 months the median PFS and OS were not
reached in the whole cohort, however patients with del17p had
a slightly worse outcome. These patients had a median PFS of
38.9 months that was comparable to that observed in an
analogous cohort of the RESONATE trial (median follow-up of
44 months), in which patients with del17p presented with a
median PFS of 41.2 months (17). The median OS in patients
with this cytogenetic lesion reached 52.9 months confirming the
high activity of ibrutinib also in high-risk CLL patients. As data
regarding other cytogenetic lesions was not available in our
study, further outcome comparisons were therefore not possible. 

The PFS rate observed in our study and the RESONATE
trial was also comparable, however, we did observe a
slightly lower OS rate (4-year 65.4% vs. 3-year 74%).
Although, a more detailed comparison between these studies
was not possible due to patient selection bias and different
post-ibrutinib treatment regimens. We, however, noticed
some differences in reasons of treatment discontinuation. We
observed a higher rate of ibrutinib discontinuation rate
(43.3%) than that observed in the RESONATE trial (39%).
Additionally, the differences in the reasons for therapy
discontinuation varied (17). A significant discontinuation rate
in the RESONATE trial was due to disease progression
(27%), in which 14 cases of Richter transformations were
diagnosed. On the contrary, in our observational study a
comparable number of discontinuations were due to disease
progression (19.3%; including 3 transformation to Hodgkin
lymphoma) and adverse events (17.5%). Although the rate
of ibrutinib discontinuation due to adverse events differed,
we did not observe a significant difference in the adverse
event profile of our patients. Infections were the dominant
reason for treatment discontinuation. Furthermore, the
adverse event profile was comparable to that reported in
other compassionate–use programs and clinical trials (22-24,
26, 31, 32). We hypothesize, however, that minor bleeding
incidents were lower than in other studies, as they were
reported less frequently by patients and/or treating
physicians. Interestingly, multivariate analysis of ibrutinib
treatment time identified that positive history of autoimmune
hemolytic anemia and autoimmune related complications
were associated with increased risk of ibrutinib
discontinuation. We did not, however, note occurrence of
such complications under ibrutinib therapy in our cohort.

At the time of analysis and ibrutinib compassionate use in
Poland, post-ibrutinib treatment options were limited only to

chemoimmunotherapy or clinical trials. Venetoclax, which is
regarded as treatment of choice in the setting of ibrutinib
intolerance or resistance, was not funded at that time and
was only available for clinical trials (33, 34). This may
partially explain the lower OS rate and patient survival
observed in our study in relation to that observed in
RESONATE trial (18).

It should be underlined that the observational character of
the analysis as well as the relatively modest number of
included patients with del17p are important limitations of our
study. Furthermore, due to the observational nature of the
study, we did not manage to fully characterize our cohort
regarding the mutational status of the IGHV gene, cytogenetic
and molecular risk factors (including the TP53 mutation
status) and assessment of concomitant diseases utilizing the
cumulative illness rating scale (CIRS). These assessments
could be important in interpreting the spectrum of disease
progression types and treatment related adverse events.

Conclusion

This study confirmed the good clinical efficacy and
tolerability of ibrutinib monotherapy in real-world RR-CLL
patients. Although the outcome of patients with del17p was
worse than that observed in other cytogenetic risk groups,
ibrutinib monotherapy may result in long-lasting responses.
The lower OS rate observed in this study in relation to that
reported in RESONATE trial indicates the importance of the
availability of effective post-ibrutinib treatment. 
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