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Low incidence of ibrutinib discontinuation

in real-life experience

Introduction: Despite advances in
chronic lymphocytic leukemia (CLL)
treatment strategies, the high-risk
cases with certain cytogenetic and
molecular aberrations respond poor-
ly to immunochemotherapy. Targeted
therapies have become the standard
of care, especially in relapsed/refrac-
tory (R/R) cases. Bruton tyrosine ki-
nase (BTK), an essential element of
the B-cell receptor (BCR) signaling
pathway, was extensively investi-
gated as a potential therapeutic tar-
get in B-cell malignancies. Ibrutinib,
the first-in-class BTK inhibitor regis-
tered for CLL therapy, is efficient and
broadly used.

Objectives: We analyzed the re-
al-life experience with the ibrutinib
monotherapy in relapsed/refractory
(R/R) high-risk CLL patients.

Material and Methods: Retro-
spective analysis included 30 high-
risk patients with R/R CLL treated
with ibrutinib monotherapy until dis-
ease progression or unacceptable
toxicities precluded further therapy.

Results: After the median num-
ber of ibrutinib cycles equal to 37,
overall response rate (ORR) was
86.7% with a complete remission
(CR) rate of 34.6% , partial remis-
sion (PR) rate of 42.3% and partial
remission with lymphocytosis (PRL)
rate of 23.1%. Three patients (10%)
had a stable disease (SD) and one
(3.3%) progressive disease (PD)
confirmed after the second cycle
of ibrutinib. The median progres-
sion free survival (PFS) was not
reached after a median follow-up
of 48 months; the estimated PFS at
36 months was 78%. Five patients
(16.7%) relapsed. Among the five
patients that died, four of them from
disease progression, one from sec-
ond lung cancer. Grade 2= 2 adverse
events (AEs) occurred in 22 patients
(73.3%), including grade-3 AEs in 10
patients (33.3%) and grade-4 AEs in
7 patients (23.3%). Dose interrup-
tions or reductions due to AEs were
noted in 11 patients (36.7%) with any
episodes of ibrutinib discontinua-
tion.

Wstep: Pomimo postepu w lecze-
niu przewlektej biataczki limfocyto-
wej (CLL), chorzy wysokiego ryzyka,
z potwierdzonymi aberracjami cyto-
genetycznymi i molekularnymi, stabo
odpowiadajg na immunochemiotera-
pie. U tych chorych standardem po-
stepowania, szczegoélnie w chorobie
opornej/nawrotowej, sa terapie ce-
lowane. Kinaza tyrozynowa Brutona
(BTK), istotny element szlaku sygna-
tlowego receptora limfocyta B (BCR),
zostala szczegotowo przebadana
jako potencjalny cel terapeutyczny
w nowotworach z limfocytéw B. lbu-
tynib, pierwszy w swojej klasie inhibi-
tor BTK, zarejestrowany do leczenia
przewleklej biataczki limfocytowej,
jest skuteczny i szeroko stosowany
w tej grupie pacjentow.

Cel pracy: Celem pracy byta ana-
liza stosowania ibrutynibu w prakty-
ce klinicznej u chorych z nawrotowa/
oporng postacig przewlektej biataczki
limfocytowej wysokiego ryzyka.

Material i Metodyka: Analiza re-
trospektywng objeto 30 pacjentéow
wysokiego ryzyka z nawrotowa/opor-
ng postacig przewleklej biataczki
limfocytowej, leczonych ibrutynibem
w monoterapii do czasu progresji
choroby lub wystgpienia toksyczno-
$ci wykluczajacej dalsze leczenie.

Wyniki: Przy medianie cykli lecze-
nia 37, odsetek odpowiedzi na lecze-
nie (ORR) wyniost 86,7%, przy od-
setku catkowitej remisji (CR) 34,6%,
czesciowej remisji (PR) 42,3% i cze-
$ciowej remisji z limfocytoza (PRL)
23,1%. Trzech pacjentow (10%) uzy-
skato stabilizacje choroby (SD); u jed-
nego chorego (3,3%) potwierdzono po
drugim cyklu progresje choroby (PD).
Mediana czasu wolnego do progresji
(PFS) nie zostata osiggnieta przy me-
dianie obserwacji trwajacej 48 miesie-
cy; szacowany PFS po 36 miesigcach
wyniost 78%. U 5 pacjentow (16,7%)
wystgpita progresja procesu. Pieciu
chorych zmarto, czterech z powodu
progresji przewleklej biataczki limfo-
cytowej, jeden z powodu raka ptuc.
Zdarzenia niepozadane stopnia = 2
(AE) wystapity u 22 chorych (73,3%),
w tym stopnia 3 u 10 (33,3%) i stopnia
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Conclusion: Our data confirms the efficacy and safety of 4 u 7 pacjentéw (23,3%). Z powodu zdarzen niepozada-

ibrutinib monotherapy in R/R high-risk CLL patients with no
incidence of discontinuation therapy due to AE.

Introduction

Chronic lymphocytic leukemia (CLL)
is the most common leukemia subtype
diagnosed in the Western world, with an
incidence rate of 4.2/100,000 increasing
to >30/100,000 per year in the elderly po-
pulation above 80 years of age [1]. Despi-
te impressive advances in CLL treatment
strategies and the development of novel,
more effective drugs, the disease remains
incurable by conventional modalities in the
majority of patients [2]. Chromosomal and
molecular abnormalities including TP53 mu-
tation (TP53), 17p deletion (del 17p) and
11q deletions (del 11q) have an impact on
treatment decisions and identify the group
of high-risk patients, poorly responding to
immunochemotherapy [3]. Inhibiting Bruton
tyrosine kinase (BTK) — an essential part of
the B-cell receptor (BCR) signaling pathway
—is widely used in B-cell malignancies [4,5].
Although immunochemotherapy still rema-
ins the standard of care for treatment-naive
(TN) CLL without del 17p/TP53 [1], with mo-
difications in elderly, comorbid patients [6-8],
ibrutinib, an oral, covalent BTK inhibitor is
considered an effective therapeutic option,
extending the duration of response. BTK in-
hibitors improved clinical outcomes and are
registered for high-risk and relapsing/refrac-
tory CLL patients [9-11]. They became the
biggest breakthrough in lymphoma therapy
since the introduction of rituximab, an anti-
-CD20 monoclonal antibody. Although ibruti-
nib is generally well tolerated, a tendency for
side effects such as bleeding, rashes, atrial
fibrillation (AF), arthralgia and pneumonitis
was observed, which could be partly due to
inhibition of targets other than BTK [11-14].

Material and Methods

Patients

A total of 30 patients with relapsed/re-
fractory (R/R) CLL were evaluated in this
retrospective analysis. The diagnosis of
CLL, as well as indications for starting the
treatment, was based on the International
Workshop on Chronic Lymphocytic Leu-
kemia (IWCLL) guidelines [15]. Patients
were required to have adequate hepatic
and renal function with absence of active
infections. Patients with uncontrolled auto-
immune hemolytic anemia or autoimmune
thrombocytopenia, severe hematopoietic
insufficiency, bleeding diathesis or coagu-
lopathy, recent hemorrhagic events, con-
comitant treatment with warfarin or prior
exposure to ibrutinib were excluded.

Treatment

Treatment consisted of ibrutinib, 420
milligrams (mg) continuously daily by month
(one cycle = 28 days). Patients remained on
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leczenia.

nych u 11 chorych (36,7%) obserwowano przerwy w le-
czeniu lub redukcje dawki ibrutynibu, bez zakonczenia

Whioski: Nasze dane potwierdzajg skutecznos¢ i bez-
pieczenstwo stosowania ibrutynibu w monoterapii u wy-
sokiego ryzyka chorych z nawrotowa/oporng postacia

przewlektej biataczki

limfocytowej, bez koniecznosci

trwatego przerwania leczenia z powodu zdarzen niepoza-

danych.

treatment until disease progression or unac-
ceptable toxicities precluded further therapy.
Ibrutinib was held for any 3-4 grade toxicity
according to to the National Cancer Institute
Common Terminology Criteria for Adverse
Events (CTCAE), version 4.03 [16]. Ibrutinib
was held for any grade 3-4 toxicity until the
adverse event (AE) returned to baseline or
resolved completely. If the grade 3-4 AE re-
occurred, the dose of ibrutinib was reduced.
Granulocyte colony-stimulating factor (G-
-CSF) was not used for primary prophylaxis
of neutropenia, but secondary prophylaxis
was allowed according to local standards.
Clinical and laboratory assessment were
performed every cycle of treatment. Com-
puted tomography (CT) assessment was
performed every six months Electrocardio-
graphy (ECG) was done every 3 months or
when the clinical symptoms of arrhythmia
appear. Efficacy data (response rate and
progression-free survival) and safety data
were collected. Response to treatment with
computed tomography (CT) was asses-
sed according to IWCLL guidelines every
6 months or in case of clinical suspicion of
progression [15].

Statistical analysis
Progression free survival (PFS), esti-
mated by the Kaplan-Meier method, was

Table |
Patient and disease characteristics.
Charakterystyka pacjentow i choroby.

defined as the time from treatment initia-
tion to the last date on which the disease
activity was assessed, including death for
any reason. Follow-up time was too short
to achieve meaningful overall survival (OS)
results. A multi-parameter analysis of fac-
tors predicting response to the treatment
including cytogenetics was also performed.
Statistical analyses were performed using
the software Statistica, version 10 (Stat-
Soft, Krakow, Poland).

Results

Between November 2014 and Decem-
ber 2018, 30 R/R high-risk CLL patients
were treated with ibrutinib in Department of
Hematology, Jagiellonian University in Kra-
kow. Patients characteristics and demogra-
phics are presented in table I.

The median age at the diagnosis was
56 years (range 36-74), at the start of tre-
atment with ibrutinib was 65 years (range
40-83) with a male/female ratio of 2.3. Be-
fore starting the ibrutinib therapy the as-
sessment of genomic aberrations: deletion
of the short arm of chromosome 17 (del
17p), deletion of the long arm of chromo-
some 11 (del 11q), deletion of the long arm
of chromosome 13 (del 13q), trisomy of
chromosome 12 (tri 12) by fluorescence in
situ hybridization (FISH), molecular asses-

Patient Demographics
‘Male n, (%) 21(70)
Median age at the diagnosis 56 (36-74)
Median age years (range) 65 (40-83)
=70 years, n (%) 10 (33.3)
Median ECOG PS, n (%) 1(0-2)
Disease characteristics at the start of treatment with ibrutinib
Rai stage I, n (%) 7(23.3)
Rai stage I, n (%) 10 (33.3)
Rai stage Ill, n (%) 7(23.3)
Rai stage IV, n (%) 6 (20)
Median number of previous lines of therapy, n (range) 3(1-6)
Cytogenetics (n=30)
1. 17p deletion, n (%) 18 (10.1)
2. 11q deletion, n (%) 8(15.9)
3. Trisomia 12, n (%) 4(17.4)
4. 13q deletion, n (%) 12 (26.1)
Mutation status (n=10)
TP53 mutated, n (%) | 4 (25)
IGVH status (n=11)
Unmutated, n (%) | 10 (90.9)

Abbreviations: ECOG PS - Eastern Cooperative Oncology Group Performance Status, IGVH - immunoglobulin

heavy-chain variable-region gene.

M. Piotrowska et al.
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Response rates to ibrutinib therapy.
Odsetek odpowiedzi na leczenie ibrutynibem.

N msh

PFS

PO

[H——

Figure 2.
Progression-free-survival in the analyzed group.
Przezycie wolne do progresji w analizowanej grupie.

sment of TP53 mutation and the analysis
of immunoglobulin heavy-chain variable-
-region gene (IGHV) mutation were perfor-
med in 30, 10 and 11 patients, respectively
[17,18]. Unfavorable risk factors such as
17p deletion, 11q deletion, TP53 mutation
and unmutated IGHV genes were found in
10%, 16%, 25% and 91% (among the sub-
jects with the tests performed) of patients,
respectively.

The median number of previous lines
of treatment was 3 (range 1-6); the most
commonly used regimens were RFC (ri-
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tuximab, fludarabine, cyclophosphamide)
and RB (rituximab, bendamustine). The
median number of ibrutinib cycles was 37
(range 2-50).

Overall response rate (ORR) was
86.7% with a complete remission (CR)
rate of 34.6%, partial remission (PR) rate
of 42.3% and partial remission with lym-
phocytosis (PRL) rate of 23.1%. Three
patients (10%) had a stable disease (SD),
and one (3.3%) progressive disease (PD)
confirmed after the second cycle of ibruti-
nib (Fig. 1).

The median PFS was not reached after
a median follow-up of 48 months; the esti-
mated PFS at 36 months was 78% (Fig. 2).

The estimated OS at 36 months was
79%. Five patients (16.7%) relapsed, 1 of
them having achieved CR, 2 PRL , 1 with
SD and 1 with PD. Among the five patients
that died, four of them due to disease pro-
gression, one from second lung cancer.
There were no episodes of Richter trans-
formation.

Treatment was well tolerated and toxi-
cities were consistent with those previously
described in patients receiving long-term
therapy with ibrutinib. In the analyzed
group, grade = 2 AEs occurred in 22 pa-
tients (73.3%), including grade-3 AEs in
10 patients (33.3%) and grade-4 AEs in 7
patients (23.3%). The most frequent gra-
de 3-4 AEs were neutropenia (7 patients,
23.3%), infections (3 patients, 10%), pneu-
monia (2 patients, 6.7%), thrombocytope-
nia (2 patients, 6.7%) and anemia (2 pa-
tients, 6.7%). There were no episodes of
febrile neutropenia. Only one episode of FA
was noted. Three patients (10%) required
hospitalization related to AEs (infection,
pneumonia, anemia). Dose interruptions
and reductions due to AEs were noted in 11
patients (36.7%) with any episodes of ibru-
tinib discontinuation in the analyzed group.

Discussion

The treatment strategies in R/R CLL
settings have undergone significant chan-
ges during the past few years, due to the
development of new, targeted agents,
including BTK inhibitors. Ibrutinib — the
first-in-class, irreversible BTK inhibitor
— was approved by the Food and Drug
Administration (FDA) for the treatment of
CLL/small lymphocytic lymphoma (SLL),
Waldenstrom’s macroglobulinemia (WM),
marginal zone lymphoma(MZL) and man-
tle cell lymphoma (MCL) and European
Medicine Agency (EMA) for the treatment
of CLL, MCL and WM [11-12,19-20]. In
addition to BTK inhibition, ibrutinib targets
several other kinases including: interleu-
kin-2-inducible T-cell kinase (ITK), epider-
mal growth factor receptor (EGFR) and ty-
rosine kinase expressed in hepatocellular
carcinoma (TEC), which may contribute to
some of its reported toxicities [21]. The in-
itial registration of ibrutinib in CLL was ba-
sed on the results of two clinical trials pre-
senting the clinical benefit of the drug in
R/R cases: PCYC-1102 and the extension
study PCYC-1103 [11,22]. The phase 1b/2
PCYC-1102 study enrolled 85 patients
with R/R CLL or SLL (33% with del 17p)
dividing into two groups receiving ibrutinib
orally once daily in two different doses: 51
patients — 420 mg and 34 patients — 840
mg. ORR and complete response rate
(CRR) to ibrutinib monotherapy was 71%
and 3.3%, with similar responses in high-
-risk cases with del 17p or an unmutated
IGHV. The ORR was the same in both gro-
ups: in the group treated with the dose of
420 mg (71%, 2 complete responses, 34
partial responses) and with 840 mg (71%,
24 partial responses) and an additional
20% and 15% of patients in the respec-
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tive groups had a partial response with
persistent lymphocytosis. The response
was independent of clinical and genomic
risk factors present before treatment,
including advanced-stage disease, the
number of previous therapies, and the del
17p. Ibrutinib treatment promoted durable
responses, irrespective of the dose. The
estimated PFS at 30 months was 69%.
However, in patients with del 17p, the
median PFS was only 28 months [11,22].
Disease progression developed in 11 pa-
tients (13%) during follow-up, and in 7 of
those patients the transformation to Rich-
ter’'s syndrome was observed; the median
time from the initial diagnosis of CLL to
transformation was 98 months (range 24
to 143). Among the 11 patients with PD,
10 patients had unfavorable cytogenetic
mutations (del 17p or del 11q) [11,22]. In
the next phase-2 trial (NCT01520519),
ibrutinib was investigated in combination
with rituximab to increase its efficacy in
high-risk R/R CLL patients [23,34]. The
response rates were better, with ORR/
CRR at 95% and 23% respectively [23-
24] Twenty-one out of 40 participating
patients discontinued treatment: inclu-
ding 10 due to disease progression and
11 for other causes. The median PFS was
45 months in the whole group and 32.2
months in patients with del 17p. Median
OS has not been reached but 14 (35%)
patients died from disease progression,
infections or other causes [23,24]. Tho-
se preliminary results were validated in
the phase-3 study (RESONATE), where
ibrutinib was compared with ofatumumab
in 391 patients with R/R CLL. The results
confirmed ibrutinib efficacy with both re-
sponse rates and survival times (PFS and
OS) better than in ofatumumab-treated
patients [25-27]. The randomized phase-3
study (RESONATE-2) in 265 elderly, pre-
viously untreated CLL patients compared
ibrutinib to chlorambucil (13). Response
rates (ORR 86 vs 35%), PFS and OS (98
vs 85% at the median follow-up time of
18.4 months, p<0.001) were significantly
better for ibrutinib. In additional phase-2
study (NCT01500733), ibrutinib’s role TN
patients with del 17p/TP53 was confirmed
[28]. The results from our single center
real-life experience demonstrate the simi-
larly high percentages of response rates
(ORR 86.7%), confirming the efficacy of
the drug in daily practice in CLL patients
with the poorest prognosis.

The incidence of AF in meta-analysis
of four trials with a median follow-up of 26
months was 3.3/100 persons per year and
even higher after longer exposure to the
drug (9% in a study with a median therapy
time of 46 months) [29-31]. In the elderly
TN CLL population treated in the RESO-
NATE-2 trial, ibrutinib was well tolerated:
only 9% of patients were discontinued,
compared to 23% treated by chlorambu-
cil. The main reason for ibrutinib discon-
tinuation included AF (2/8 patients) and
hemorrhagic complications, grade 3 or hi-
gher (3/6 patients). According to long-term
follow-up of RESONATE, RESONATE 2
and HELIOS studies the number of pa-

582

tients discontinuing ibrutinib therapy was
ranged from 25% to 51% [13,26-27,32].
The higher proportions of discontinuation
rates due to AEs, ranging from 12% to
32% were noted in other ibrutinib studies
[33,35]. lbrutinib was approved by the
FDA and EMA in 2014 for R/R and high-
-risk TN patients with del 17 [36]. In our
analysis, we demonstrated high efficacy of
ibrutinib in monotherapy in R/R settings,
with acceptable toxicity that did not lead
to discontinuation of the drug. It should
be added that in Polish reality, the lack
of other effective, alternative treatment
options, especially in high-risk R/R pa-
tients, requires introducing supportive tre-
atment such as prophylactic antibiotics or
antiviral drugs and G-CSF to control AEs
and to maintain the only available salva-
ge treatment. The results presented in our
analysis prove that the appropriate mana-
gement of supportive treatment in adverse
events may result in a long-term benefits
of ibrutinib treatment without discontinuing
the drug.

Ibrutinib changed the therapeutic ap-
proach to CLL patients, despite emerging,
acquired resistance, which mechanisms
are under active investigation [33,37]. Most
current strategies are aimed at inducing
longer remissions with fewer side effect —
this is a key concept that has contributed
to the development of second generation,
more selective BTK inhibitors.

The analysis has limitations, due to
its retrospective character and the limited
availability of the data on IGHV mutational
status.

In conclusion, the data from this retro-
spective analysis confirms the high efficacy
and safety of ibrutinib monotherapy in R/R
high-risk CLL patients in routine clinical
practice. Longer follow-up, together with
MRD analysis, will provide additional in-
formation on the real-life effectiveness and
safety.

Autorship statement

MP, MDD, WJ — performed the study
and analyzed the data,

MP, MDD, WJ — designed the study,

MP, MDD, WJ, MJ, AS — had a sub-
stantial contribution to the conception and
design of the work,

MDD, WJ — drafted the manuscript,

MDD, WJ- critically revised the manu-
script for important intellectual content,

MP, MDD, WJ, MJ, AS — had a sub-
stantial contribution to the acquisition, ana-
lysis and interpretation of data for the work,

The authors had full access to the data
and take full responsibility for its integrity.
All authors have read and agreed with the
content of the manuscript as written. All au-
thors declare no conflict of interest.

This work has been carried out in ac-
cordance with The Code of Ethics of the
World Medical Association (Declaration
of Helsinki) for experiments involving hu-
mans.

The authors confirm that the tables and
figures are original and have not previously
been published.

10.

1.

12.

13.

14.

15.

16.

References

Eichhorst B, Robak T, Montserrat E, Ghia P,
Hillmen P. et al: Chronic lymphocytic leukaemia:
ESMO Clinical Practice Guidelines for diagnosis,
treatment and follow-up. Ann Oncol. 2015: 26
(Suppl. 5): v78-84.

Robak T, Stilgenbauer S, Tedeschi A: Front-line
treatment of CLL in the era of novel agents. Cancer
Treat Rev. 2017: 53: 70-78.

Dicker F, Herholz H, Schnittger S, Nakao A, Pat-
ten N. et al: The detection of TP53 mutations in
chronic lymphocytic leukemia independently pre-
dicts rapid disease progression and is highly corre-
lated with a complex aberrant karyotype. Leukemia
2009; 23: 117-124.

Niiro H, Clark EA: Regulation of B-cell fate by an-
tigen-receptor signals. Nat Rev Immunol. 2002; 2:
945-956.

Duhren-von Minden M, Ubelhart R, Schneider
D, Wossning T, Bach MP. et al: Chronic lympho-
cytic leukaemia is driven by antigen-independent
cell-autonomous  signalling. Nature 2012; 489:
309-312.

Lamanna N: Treatment of older patients with chro-
nic lymphocytic leukemia. Curr Hematol Malig Rep.
2012; 7: 21-25.

Dlugosz-Danecka M, Jurczak W, Latka-Cabala
E, Morawska M, Gawronski K. et al: Efficacy and
safety of the obinutuzumab-chlorambucil combi-
nation in the frontline treatment of elderly CLL pa-
tients with comorbidities — Polish Adult Leukemia
Group (PALG) real-life analysis. Pol Arch Intern
Med. 2018; 128: 421-426.

Goede V, Fischer K, Engelke A, Schlag R, Le-
pretre S. et al: Obinutuzumab as frontline treat-
ment of chronic lymphocytic leukemia: updated
results of the CLL11 study. Leukemia 2015; 29:
1602-1604.

Wierda WG, Zelenetz AD, Gordon LI, Abramson
JS, Advani RH. et al: NCCN Guidelines Insights:
Chronic Lymphocytic Leukemia/Small Lymphocytic
Leukemia, Version 1.2017. J Natl Compr Canc
Netw. 2017; 15: 293-311.

Novero A, Ravella PM, Chen Y, Dous G, Liu D:
Ibrutinib for B cell malignancies. Exp Hematol On-
col. 2014; 3: 4.

Byrd JC, Furman RR, Coutre SE, Flinn IW, Bur-
ger JA. et al: Targeting BTK with ibrutinib in relap-
sed chronic lymphocytic leukemia. N Engl J Med.
2013; 369: 32-42.

Brown JR, Barrientos JC, Barr PM, Flinn IW,
Burger JA. et al: The Bruton tyrosine kinase in-
hibitor ibrutinib with chemoimmunotherapy in pa-
tients with chronic lymphocytic leukemia. Blood
2015; 125: 2915-2922.

Burger JA, Tedeschi A, Barr PM, Robak T, Owen
C. etal: Ibrutinib as Initial Therapy for Patients with
Chronic Lymphocytic Leukemia. N Engl J Med.
2015; 373: 2425-2437.

de Weerdt I, Koopmans SM, Kater AP, van
Gelder M: Incidence and management of to-
xicity associated with ibrutinib and idelalisib:
a practical approach. Haematologica 2017; 102:
1629-1639.

Hallek M, Cheson BD, Catovsky D, Caligaris-
-Cappio F, Dighiero G. et al: Guidelines for the
diagnosis and treatment of chronic lymphocytic
leukemia: a report from the International Workshop
on Chronic Lymphocytic Leukemia updating the
National Cancer Institute-Working Group 1996 gu-
idelines. Blood 2008; 111: 5446-5456.

U.S. Department of Health and Human Services
NloH, National Cancer Institute. Common Ter-
minology Criteria for Adverse Events (CTCAE).
Version 4.03. Available at http:// evs.nci.nih.gov/
ftp1/CTCAE/CTCAE_4.03_2010 - 06-14_Quick
Reference_5x7.pdf. Accessed February 8, 2016.

M. Piotrowska et al.



17.

18.

19.

20.

21.

22,

23.

Dohner H, Stilgenbauer S, Benner A, Leupolt E,
Krober A. et al: Genomic aberrations and survival
in chronic lymphocytic leukemia. N Engl J Med.
2000; 343: 1910-1916.

Stilgenbauer S, Sander S, Bullinger L, Benner
A, Leupolt E. et al: Plonal evolution in chronic
lymphocytic leukemia: acquisition of high-risk ge-
nomic aberrations associated with unmutated VH,
resistance to therapy, and short survival. Haemato-
logica. 2007; 92: 1242-1245.

Wang ML, Rule S, Martin P, Goy A, Auer R. et al:
Targeting BTK with ibrutinib in relapsed or refracto-
ry mantle-cell lymphoma. N Engl J Med. 2013; 369:
507-516.

Treon SP, Tripsas CK, Meid K, Warren D, Varma
G. et al: Ibrutinib in previously treated Waldenstro-
m’s macroglobulinemia. N Engl J Med. 2015; 372:
1430-1440.

Honigberg LA, Smith AM, Sirisawad M, Verner
E, Loury D. et al: The Bruton tyrosine kinase in-
hibitor PCI-32765 blocks B-cell activation and is
efficacious in models of autoimmune disease and
B-cell malignancy. Proc Natl Acad Sci U S A. 2010;
107: 13075-13080.

Byrd JC, Furman RR, Coutre SE, Burger JA,
Blum KA. et al: Three-year follow-up of treatment-
-naive and previously treated patients with CLL and
SLL receiving single-agent ibrutinib. Blood 2015;
125: 2497-2506.

Burger JA, Keating MJ, Wierda WG, Hartmann
E, Hoellenriegel J R. et al: Safety and activity of
ibrutinib plus rituximab for patients with high-risk
chronic lymphocytic leukaemia: a single-arm, pha-
se 2 study. Lancet Oncol. 2014; 15: 1090-1099.

Przeglad Lekarski 2018 /75 /12

24,

25.

26.

27.

28.

29.

30.

Jain P, Keating MJ, Wierda WG, Sivina M,
Thompson PA. et al: Long-term follow-up of tre-
atment with Ibrutinib and Rituximab in patients with
high-risk chronic lymphocytic leukemia. Clin Can-
cer Res. 2017; 23: 2154-2158.

Byrd JC, Brown JR, O’Brien S, Barrientos JC,
Kay NE. et al: Ibrutinib versus ofatumumab in pre-
viously treated chronic lymphoid leukemia. N Engl
J Med. 2014; 371: 213-223.

O’Brien S, Jones JA, Coutre SE, Mato AR, Hill-
men P. et al: |brutinib for patients with relapsed or
refractory chronic lymphocytic leukaemia with 17p
deletion (RESONATE-17): a phase 2, open-label,
multicentre study. Lancet Oncol. 2016; 17: 1409-
1418.

Brown JR, Hillmen P, O'Brien S, Barrientos JC,
Reddy NM. et al: Extended follow-up and impact
of high-risk prognostic factors from the phase 3
RESONATE study in patients with previously tre-
ated CLL/SLL. Leukemia. 2018; 32: 83-91.
Farooqui MZ, Valdez J, Martyr S, Aue G, Saba
N. et al: Ibrutinib for previously untreated and re-
lapsed or refractory chronic lymphocytic leukaemia
with TP53 aberrations: a phase 2, single-arm trial.
Lancet Oncol. 2015; 16: 169-176.

O’Brien S, Furman RR, Coutre S, Flinn IW, Bur-
ger JA. et al: Single-agent Ibrutinib in treatment-
-naive and relapsed/refractory chronic lymphocytic
leukemia: A 5-year experience. Blood 2018; 131:
1910-1919.

Shanafelt TD, Parikh SA, Noseworthy PA, Go-
ede V, Chaffee KG. et al: Atrial fibrillation in pa-
tients with chronic lymphocytic leukemia (CLL).
Leuk Lymphoma 2017; 58: 1630-1639.

31,

32,

33.

34,

35.

36.

37.

Thompson PA, Levy V, Tam CS, Al Nawakil C,
Goudot FX. et al: Atrial fibrillation in CLL patients
treated with ibrutinib. An international retrospective
study. Br J Haematol. 2016; 175: 462-466.
Chanan-Khan A, Cramer P, Demirkan F, Fra-
ser G, Silva RSG. et al: Ibrutinib combined with
bendamustine and rituximab compared with pla-
cebo, bendamustine, and rituximab for previously
treated chronic lymphocytic leukaemia or small
lymphocytic lymphoma (HELIOS): a randomised,
double-blind, phase 3 study. Lancet Oncol. 2016;
17: 200-211.

Woyach JA, Furman RR, Liu TM, Ozer HG, Za-
patka M. et al: Resistance mechanisms for the
Bruton’s tyrosine kinase inhibitor ibrutinib. N Engl
J Med. 2014; 370: 2286-2294.

Maddocks KJ, Ruppert AS, Lozanski G, Heere-
ma NA, Zhao W. et al: Etiology of Ibrutinib thera-
py discontinuation and outcomes in patients with
chronic lymphocytic leukemia. JAMA Oncol. 2015;
1:80-87.

Jain P, Thompson PA, Keating M, Estrov Z,
Ferrajoli A. et al: Long-term outcomes for patients
with chronic lymphocytic leukemia who discontinue
ibrutinib. Cancer. 2017; 123: 2268-2273.

Sanford DS, Wierda WG, Burger JA, Keating
MJ, O’Brien SM: Three newly approved drugs
for chronic lymphocytic leukemia: incorporating
ibrutinib, idelalisib, and obinutuzumab into clinical
practice. Clin Lymphoma Myeloma Leuk. 2015; 15:
385-391.

Furman RR, Cheng S, Lu P, Setty M, Perez AR.
et al: Ibrutinib resistance in chronic lymphocytic
leukemia. N Engl J Med. 2014; 370: 2352-2354.

583



