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INTRODUCTION
Chronic lymphocytic leukemia (CLL) is an incurable 

malignant disease of B-lymphocytes, characterized by the 
clonal expansion of mature CD5- and CD23-positive B-cells 
in the blood, bone marrow, and lymphoid tissue.1   Small 
lymphocytic lymphoma (SLL) is a distinct expression of the 
same disease, with the differentiating feature being the 
malignant cells primarily reside in the lymph nodes rather 
than the blood and bone marrow.2   The clinical course of 
CLL is extremely heterogeneous, with many patients experi-
encing a relatively indolent course for decades in the absence 
of treatment;3 however, marked variations in the prognosis 
exist, and approximately 3−10% of patients experience early 
aggressive disease (Richter’s transformation) with rapid pro-
gressive disease (PD) and early death.4,5   Reasons for these 
variations are based on the presence of several background 
clinical features and genetic aberrations.   For example, 
patients with unmutated immunoglobulin heavy chain 
(IGHV) gene or  delet ions  in  chromosome 17p13.1 
(del[17p])/TP53 mutation are considered high-risk pheno-

types, with these CLL subtypes shown to experience rapid 
PD with symptomatic disease, frequent relapses, or refracto-
riness to conventional chemoimmunotherapy (CIT), and 
drastically reduced survival.6-8

Although CLL is the most common form of leukemia in 
Western countries,9 it has historically been relatively rare in 
Asian countries, including Japan, with an incidence of 
0.05−0.12 per 100,000 person-years in 1993.10   However, the 
incidence of CLL has increased substantially in Japan in 
recent years to 0.12−0.27 in 2008.10   CIT with fludarabine 
plus cyclophosphamide, and rituximab has historically been 
the standard of care for patients with CLL/SLL in Japan.11   
For elderly/frail patients with CLL, bendamustine plus ritux-
imab or CIT/CD20 monoclonal antibody monotherapy is an 
alternative option.11   However, these regimens are less effica-
cious in patients with high-risk CLL, and CIT regimens 
(excluding CD20 monoclonal antibody therapy) are associ-
ated with significant toxicities, including infection due to 
hematotoxicity,12,13 and secondary malignancies.14

Recently, the introduction of a number of targeted thera-
pies has resulted in a shift in the treatment paradigm for CLL 
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and dramatically changed the natural course of the disease.9,15   
Ibrutinib is a first-in-class, once daily oral Bruton’s tyrosine 
kinase (BTK) inhibitor approved in multiple countries, 
including the United States, Europe, and Asian countries for 
the treatment of CLL/SLL.   It is the only targeted therapy to 
demonstrate both a significant progression-free survival 
(PFS) and overall survival (OS) benefit in multiple random-
ized phase 3 studies, including both the first-line16-19 and 
relapsed/refractory (R/R)20,21 setting.

In Japan, ibrutinib was approved for the treatment of R/R 
CLL/SLL in March 2016,22 with the indication expanded to 
include treatment-naïve patients in July 2018.23   In a domes-
tic Phase 1 dose-escalation study, ibrutinib demonstrated 
acceptable safety in 15 Japanese patients with R/R B-cell 
malignancies, including 11 patients with CLL/SLL.24   An all-
case post-marketing surveillance study (PMS) was conducted 
from May 2016 with a 12-month observation period in 
patients with R/R CLL/SLL.   Here we present the final 
results of the PMS, which represents the first large-scale real-
world efficacy and safety evaluation of ibrutinib in Japanese 
patients with R/R CLL/SLL.

MATERIALS AND METHODS

Study Design, Patients, and Data Collection

This all-case surveillance was conducted in Japanese 
patients with R/R CLL/SLL (by physician assessment) initi-
ated on ibrutinib during the registration period (May 2016−
September 2017) (UMIN ID: UMIN000021963).   Patients 
who had received ibrutinib in a clinical trial or off-label were 
excluded.   The enrolled patients were prospectively 
observed for 52 weeks from ibrutinib initiation or until the 
date of discontinuation/lost-to-follow-up (Figure 1).   Patient 
data were collected via electronic case report forms from 
May 2016−November 2019 (data lock) at baseline and at 
routine clinic visits during the observation period.   This 
study was conducted in compliance with the Japanese Good 
Post-marketing Study Practice regulations.   Anonymized 
patient data were collected via survey forms utilizing an 
Electronic Data Capture system.   The protocol was reviewed 
and approved by the Pharmaceuticals and Medical Devices 

Agency.

Assessments

Baseline data were collected on demographics (sex, age, 
height, body weight), disease-related characteristics (disease 
type [CLL/SLL], time of disease onset and recurrence/s, 
Eastern Cooperative Oncology Group Performance Status 
[ECOG PS], del[17p] and del[11q] status, presence of sple-
nomegaly, diameter of largest lymph node, Rai classification 
[R/R CLL], Binet classification [R/R CLL], Ann Arbor clas-
sification [R/R SLL]), medical history, ibrutinib treatment 
(indication, dose, treatment duration, and reason/s for dose 
modification, interruption or discontinuation), and prior and 
concomitant therapies (e.g., blood transfusion, stem cell 
transplantation, infection prophylaxis, and antiplatelet/antico-
agulant drug use).

Safety assessment included the frequency and severity of 
adverse events (AEs), including evaluation of AEs that 
required dose modification or treatment discontinuation.   
AEs were coded in accordance with the Medical Dictionary 
for Regulatory Activities (MedDRA) version 22.1, and 
graded according to the National Cancer Institute Common 
Terminology criteria for Adverse Events, version 4.0.   The 
time to onset, relationship with the study drug, and outcome 
of the AEs were also recorded.   The following AEs were 
defined as priority survey items: hemorrhage (hereafter 
termed ‘bleeding’), bone marrow depression (hereafter 
termed ‘hematotoxicity’), infections, arrhythmia, hypersensi-
tivity, tumor lysis syndrome, eye disorders, hepatic failure/
hepatic function disorder, interstitial lung disease, secondary 
cancers, leukocyte disorders, and oculomucocutaneous syn-
drome (Stevens-Johnson syndrome).   Progression of CLL/
SLL was reported as AEs. Evaluation of efficacy was based 
on the International Workshop on Chronic Lymphocytic 
Leukemia (iwCLL) guidelines for the diagnosis and treat-
ment of CLL (2018),25 and included the best overall response 
(including complete response [CR], complete remission with 
incomplete hematologic recovery [CRi], nodular partial 
remission, partial response [PR], stable disease [SD], or PD) 
during the period from baseline to weeks 12 and 52 (or date 
of last ibrutinib dose), PFS (defined as the time from ibruti-
nib initiation to the first documentation of PD or death from 

Fig. 1.  Study design
CRF, case report form
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any cause), was measured from study enrolment to Weeks 12 
and 52 (or date of last ibrutinib dose), and OS was measured 
from study enrolment to the date of the visit immediately 
after the completion of the observation period or the last 
visit.   Patients who did not experience an event were cen-
sored at the data cut-off date (November 2019).

Statistical Analysis

A sample size of 200 patients was planned for this study.   
This assumption was based on the results of the ibrutinib 
global phase 1b/2 and phase 3 studies,20,26 in which the least 
common events were lung-related events, including intersti-
t ia l  cyst i t is ,  occurr ing with  an incidence of  1 .5%.   
Accordingly, on the assumption that the incidence of adverse 
drug reactions (ADRs) in the current study will be 1.5%, 
approximately 200 patients are required to detect ≥1 ADR 
event with ≥95% probability.   The safety analysis set was 
defined as all patients who had case report forms collected, 
excluding those meeting the predefined exclusion criteria, 
and was used for the baseline, demographics, exposure, and 
safety analyses.   The efficacy-evaluable population was 
defined as all patients in the safety analysis set who had an 
efficacy evaluation available based on the iwCLL criteria 
during the observation period.25   The overall response rate 
(ORR) with 95% CI was calculated.

The Kaplan-Meier method was used to evaluate the PFS 
(overall and according to specific subgroups [e.g., del(17p) 
status and number of prior therapies [prior lines of treatment; 
1 or >1]) and OS rates.   The survival data were compared 
using the log-rank test.

The average dose intensity was calculated as follows: 
best adherence (%), with the average weekly dose prescribed 
as per the package insert for each patient ([mg])÷(420[mg/

day]×7[days])×100.   Real case (%): (Average actual weekly 
dose  prescr ibed  for  each  pa t ien t  [mg])÷(420[mg/
day]×7[days])×100.

Univariate and multivariate logistic regression analyses 
were used to evaluate trends for prophylaxis for fungal/
Pneumocystis jiroveci infection and risk factors for the devel-
opment of bleeding events, with the odds ratio (95% CI) and 
P value reported.   For the prophylaxis trend, potential pre-
dictors evaluated included the number of prior lines of treat-
ment, age, neutrophil count at ibrutinib initiation, ECOG PS, 
and history of prior steroid usage.   For the bleeding risk 
trend, potential predictors evaluated included AEs of throm-
bocytopenia, platelet count at ibrutinib initiation, arrhythmia 
history, and concomitant use of anticoagulant/antiplatelet 
agents.   All other data were summarized using descriptive 
statistics, including the mean, standard deviation, and median 
for continuous variables and proportions for discrete 
variables.

In both the safety and efficacy analyses, the Fisher’s 
exact test was employed for 2-level factorials and the chi-
square test was employed for 3- or more level factorials.   
Differences were considered significant at P < 0.05.

All statistical analyses were performed using SAS® ver-
sion 9.4 statistical software (SAS Institute, Cary, NC).

RESULTS
From May 2016 to September 2017, a total of 323 

patients were enrolled (Figure 2).   Of these, 34 patients were 
excluded: 16 patients had uncollected case report forms and 
18 patients were excluded due to protocol violations, a lack 
of ibrutinib prescription, re-treatment with ibrutinib, off-label 
use (not treated for R/R CLL), or unavailable safety evalua-

Fig. 2.  Study population
*Protocol violations, no ibrutinib prescription, re-treatment case, off-label use (not treated 
for R/R CLL), or safety evaluation unavailable.
**No report of efficacy evaluation based on iwCLL criteria during the observation period.
CRF, case report form
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tions.   Although no history of prior treatment was recorded 
in three patients, they were included in this study because the 
physician had determined that they had refractory/recurrent 
disease.   Therefore, the data for 289 patients were assessed 
for the safety analysis.   For the efficacy analysis set, the effi-
cacy evaluation based on the iwCLL criteria was not reported 
in 84 patients, resulting in 205 patients being assessed.

Baseline demographics and clinical characteristics

The baseline demographic and characteristics of patients 
included in the safety analysis set are summarized in Table 1.   
The median (range) age was 72.0 (33−92) years, and 65.4% 
of the patients were male.   Approximately half of the 

patients had Rai stage III−IV (50.5%) or Binet stage C 
(52.6%) disease.   The patients had received a median (range) 
of 2.0 (0−12) therapies prior to ibrutinib initiation.   The 
mean (SD) and median (min, max) duration from the last day 
of pretreatment to the first day of ibrutinib treatment was 
331.6 (481.6) days and 108.0 (2, 2501) days, respectively.   
Del17p and del11p were observed in 23.7 (49/207 patients) 
and 13.7% (23/168 patients) of patients with results avail-
able, respectively.

Patient disposition

Details of the patient disposition are listed in Table 2.   
Among all the 289 patients, the median (range) duration of 
ibrutinib treatment was 11.3 (0.1−31.8) months.   A total of 
128 (44.3%) patients discontinued treatment with ibrutinib.   
Reasons for discontinuation included insufficient effect 
(n=28, 9.7%), AEs excluding death (n=58; 20.1%), death 
(n=17, 5.9%), and other reasons, including financial burden, 
physician decision, hospital transfer, or other reasons not 
specified (n=25, 8.7%).   Among the 205 patients with an 
efficacy evaluation, 81 (39.5%) patients discontinued treat-
ment due to PD (n=19, 9.3%), AEs excluding PD or death 
(n=36, 17.6%), death (n=5, 2.4%), and other reasons (n=21, 
10.2%).

Dose intensity

The average ibrutinib weekly dose-intensity was assessed 
in patients on therapy, and compared to the recommended 
dose in the package insert.27   The adherence was 92.3% at 
ibrutinib initiation and the ibrutinib dose intensity was 
approximately 80% (76.6−83.3%) throughout the study.

Efficacy

In the 205 patients with an efficacy evaluation, the ORR 
with ibrutinib treatment was 64.4%, and the estimated 
52-week PFS and OS rates with ibrutinib were 71.7 and 
79.1%, respectively.   Kaplan-Meier curves for PFS and OS 
during ibrutinib treatment are presented in Figure 3A−B.   
When analyzed by del(17p) status, no significant difference 

Table 1.   Demographic and baseline clinical characteristics 
(safety analysis set)

Table 2.   Ibrutinib management of adverse events of 
interest (safety analysis set)

Del, deletion; ECOG PS, Eastern Cooperative Oncology 
Group Performance Status

PD, progressive disease 
aAllowing for overlapped patients; bIncluding PD 
patients who were analyzed in the efficacy analysis set

Patients

Safety analysis set, n (%) 289 (100.0)
Age, years, median (range) 72.0 (33−92)
Age category, years, n (%)
   <70 121 (41.9)
   ≥70 168 (58.1)
Sex, male, n (%) 189 (65.4)
Rai stage, n (%)
   0−II 56 (19.4)
   III−IV 146 (50.5)
   Unknown 87 (30.1)
Binet stage, n (%)
   A 13 (4.5)
   B 48 (16.6)
   C 152 (52.6)
   Unknown 76 (26.3)
ECOG PS, n (%)
   0 139 (48.1)
   1 90 (31.1)
   2 32 (11.1)
   3−4 23 (8.0)
   Unknown 5 (1.7)
Number of prior therapies, median (range) 2.0 (0−12)
Number of prior therapies, n (%)
   0 3 (1.0)
   1 106 (36.7)
   2 43 (14.9)
   3 46 (15.9)
   ≥4 91 (31.5)
Del(17p), n (%)
   Yes 49 (17.0)
   No 158 (54.7)
   Unknown 82 (28.4)
Del(11q), n (%)
   Yes 23 (8.0)
   No 145 (50.2)
   Unknown 121 (41.9)
Time from diagnosis, years, median (range) 5.6 (0.1−24.0)

Patient Disposition (N=289)

Median follow-up, months (range) 11.3 (0.1−31.8)
Dose reduction or dose-hold, n (%) 108 (37.4)
   Adverse eventa 93 (32.2)
   Othera 25 (8.7)
   Unknown 1 (0.4)
Discontinuation, n (%) 128 (44.3)
   Insufficient effectb 28 (9.7)
   Adverse event except for deathb 58 (20.1)
   Deathb 17 (5.9)
   Other 25 (8.7)
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in PFS was observed among patients with and without 
del(17p) (log-rank P = 0.160; Figure 4A).   The 52-week PFS 
rate was significantly higher in patients who had received 1 
prior line of treatment versus those who had received >1 
prior line of treatment (85.6 vs 78.4%, respectively; log-rank 
P = 0.007; Figure 4B).

Safety

The incidence of AEs according to the number of prior 
lines of treatment and age, as well as AEs with a total inci-
dence of ≥5% are presented in Figure 5.   With respect to AE 
incidence, 74.0% of patients experienced AEs of any grade 
during the survey, with no significant difference in the AE 
frequency or distribution observed according to age (P = 
0.752) or number of prior lines of treatment (1 or >1; P = 
0.096) (Figure 5A).   The most common (≥5% incidence) 
AEs over the 52-week study period were a decreased platelet 
count (10.4% of patients), followed by an increased lympho-
cyte count (8.0% of patients), most of which were grade 3 in 
severity (5.5% of patients) (Figure 5B).   Grade 5 AEs (not 
due to PD) occurred in 10 patients.   The AE profile at ibruti-
nib discontinuation is shown in Figure S1.

The timing of onset of all grades and grade ≥3 AEs of 
interest over the 52-week study period are presented in 

Figure 6.   Any grade and grade ≥3 AEs tended to occur 
within the first 12 weeks after ibrutinib initiation, followed 
by a general decline in AE incidence, although late events did 
occur infrequently.

Adverse Events of Interest

The incidence of AEs of interest (infection, bleeding, and 
arrhythmia) and their outcome, including ibrutinib dose mod-
ifications, are presented in Table 3.

Infections

Of the 289 patients analyzed, 22.5% (n=65) of patients 
experienced an episode of infection (median of 1 episode of 
infection).   Of these, 80.0% resolved by the end of the sur-
vey periods (Table 3).   Grade 5 infections occurred in 5 
patients during the study, including bronchopulmonary asper-
gillosis (n=1), sepsis/infectious enteritis (n=1), sepsis (n=1), 
and pneumonia (n=2).   These patients were predominantly 
older (median age, 81 years), had a high ECOG PS score 
(median, 3.0), and had received multiple prior lines of treat-
ment (median, 3.0).

A total of 39.8% (n=115) of patients were prescribed pro-
phylactic treatment for  fungal  infection,  including 
Pneumocystis jiroveci.   Fungal infection occurred in 10 
patients, including 2 patients with Pneumocystis jiroveci.   Of 
these, 5 were receiving prophylaxis and 5 were not receiving 
prophylaxis.   Patients aged ≤80 years or those who had 
received ≥3 prior lines of treatment or had a neutrophil count 
<0.5 x 103/μL at ibrutinib initiation were more likely to 
receive prophylactic treatment for fungal infection (Figure 
S2).

Bleeding

Bleeding events occurred in 37 (12.8%) patients, most of 
which (n=30, 10.4%) were grade 1/2 in severity.   The 
median number of bleeding episodes was 1, and 89.2% of 
bleeding events resolved by the end of the survey period.   
The most common (>3 patients) bleeding events were pete-
chiae (n=7), purpura (n=5), and subdural hematoma, hematu-
ria, and subcutaneous hemorrhage (n=4 each).   Among the 
37 patients who experienced bleeding events, 70.3% (n=27) 
continued ibrutinib treatment with or without dose modifica-
tion.   Bleeding, infection, arrhythmia, and other events typi-
cally occurred within 12 weeks of ibrutinib initiation (Figure 
6).

Of the 289 patients analyzed, 46 (15.9%) patients were 
receiving concomitant antiplatelet or anticoagulant medica-
tion, including aspirin (n=10), heparin (n=2), vitamin K 
antagonists (n=4), direct oral anticoagulants/direct thrombin 
and factor Xa inhibitors (n=8), and other medications (n=27) 
alone or in combination (Table S1).

The median exposure to antiplatelet and anticoagulant 
treatment was 36 days.   Bleeding events considered causally 
related to ibrutinib treatment occurred in 8 (17.4%) patients 
receiving concomitant anticoagulant or antiplatelet treatment, 
including 4 (8.7%) patients receiving aspirin, 1 (2.2%) 
patient receiving direct oral anticoagulants, and 3 (6.5%) 

Fig. 3.  Rates of progression-free survival (A) and overall survival (B)
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patients receiving other antiplatelet or anticoagulant treat-
ment.   Conversely, bleeding events not considered causally 
related to ibrutinib occurred in 1 (2.2%) patient receiving 
concomitant heparin and another anticoagulant or antiplatelet 
treatment (Table S1).   Eight (17.4%) patients were receiving 
anticoagulant treatment with direct thrombin and factor Xa 
inhibitors, including dabigatran (n=2), apixaban (n=2), rivar-
oxaban (n=2), and edoxaban (n=2), for a median of approxi-
mately 3-8 months (Table S2).   Of these patients, 1 bleeding 
event was observed in 1 (12.5%) patient being treated with 
rivaroxaban, which was considered causally related to ibruti-
nib treatment.

Arrhythmia

A total of 15 events of arrhythmia occurred in 14 patients 
(4.8%) (Figure 7), 78.6% of which resolved by the end of the 
survey period (Table 3).   Among the patients who experi-
enced arrhythmia, 57.1 and 60.0% of patients with all grade 
and grade ≥3 events continued ibrutinib treatment, respec-
tively, with dose modification in 55.5 and 100.0% of these 
patients, respectively.   Atrial fibrillation (AF) occurred in 7 
patients (2.4%).   One patient experienced ventricular tachy-
cardia during the survey, which resolved within the observa-

tion period.   No grade 5 event was observed in patients with 
cardiac arrhythmia or arrhythmia-related events (Figure S1).   
Of the 14 patients who developed arrhythmia, 7 (50.0%) 
patients were administered concomitant antiplatelet/anticoag-
ulant medication, including aspirin (n=1), direct oral antico-
agulants (n=2), and other antiplatelet/anticoagulant medica-
tion (n=4).

Of the 289 patients analyzed, 26 (9.0%) patients had a 
prior history of arrhythmia.   In the 26 patients with a prior 
history of arrhythmia (median initial ibrutinib dose, 420 mg), 
arrhythmia events occurred in 4 (15.4%) patients.   However, 
most (84.6%) patients with a prior history of arrhythmia did 
not experience a new episode of arrhythmia on ibrutinib ther-
apy.   Conversely, in 263 patients without a prior history, the 
incidence of arrhythmia was 3.8% (n=10); therefore, patients 
with a prior history of arrhythmia were more likely to 
develop arrhythmia in the observation period than those with-
out (P = 0.028).

The rates of progression-free survival in patients with and 
without arrhythmia and with and without a history of arrhyth-
mia are presented in Figure S3.

Fig. 4.  Rates of progression-free survival by del(17p) status (A) and by number of prior therapies (B)
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DISCUSSION
This final analysis of an all-case post-marketing surveil-

lance, which represents the first large-scale evaluation of a 
BTK inhibitor in Japan, demonstrates the real-world safety 
and efficacy of ibrutinib in Japanese patients with relapsed/
refractory CLL/SLL.   The efficacy and safety profile of ibru-
tinib was consistent with the established profile of this drug 
at the time of its approval in Japan,16,18,20,24 as well as the 
results reported in global clinical trials20,21,28,29 and real-world 
studies.30-33

With respect to efficacy, an ORR of 64.4%, and estimated 
52-week PFS and OS rates of 71.7 and 79.1%, respectively, 
were achieved in the current study.   Although the 52-week 
PFS and OS rates were slightly lower than those reported 
with ibrutinib in the RESONATE study (PFS: 84%; OS: 
90%),21,34 this is not unexpected considering the older age 
(median [range] age: 72.0 [33−92] vs 67.0 [30−86] years, 

respectively) and worse performance status of the patients in 
our study (ECOG PS score ≥2: 19 vs 0% [excluded], respec-
tively) compared with RESONATE.20   Consistent with the 
results of previously reported global clinical studies,21,29,35 a 
trend was observed between earlier use of ibrutinib and sig-
nificantly longer PFS (52-week PFS, 1 prior line of treatment 
vs >1 prior lines of treatment: P = 0.007).   More importantly, 
the PFS benefits with ibrutinib therapy were similar between 
patients with and without del17p.   The IGHV mutation status 
is not routinely assessed in clinical practice in Japan and no 
data were available in this survey.   Overall, the magnitude of 
the efficacy of ibrutinib was also in accordance with that 
reported in other real-world studies,30-33 including the 
Swedish compassionate use and French early access pro-
grams, which were well matched with respect to age, gender, 
performance status, CLL stage, and/or number of prior lines 
of treatment.

The safety and tolerability profile was consistent with that 

Fig. 5.  Incidence of adverse events in the overall safety analysis set and by number of prior 
therapies and age (A) and those with a total incidence ≥5% (B)
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reported in global clinical studies16,18,20,28,29 and the established 
profile of this drug at the time of its approval in Japan,27 with 
no new safety concerns identified.   A total of 74.0% of 
patients experienced AEs of any grade in the current study.   
No notable differences in the frequency or nature of AEs 
were observed according to the age or number of prior lines 
of treatment (1 or >1).   Consistent with other studies,17,21,36 
AEs tended to occur early after ibrutinib initiation with a 
gradual decrease thereafter.   AEs of interest were success-
fully managed in the majority of patients via temporary dose 
modifications and allowed patients who developed AEs to 

remain on therapy.   The overall rates of infection, bleeding, 
and arrhythmia were 22.5, 12.8, and 4.8%, respectively.   
Interestingly, the rate of AF was relatively low in our study 
(2.4%) compared with the rates reported across randomized 
controlled registration studies (6.5%).37   This suggests that 
Japanese patients may have a lower incidence of AF com-
pared with Caucasian patients, although further investigation 
is warranted.   Previous studies have reported an increased 
incidence of AF in patients with specific risk factors, such as 
being male, older age, and a history of AF;37-41 in our study, 
the incidence of arrhythmia events was elevated in patients 

Fig. 6.  Timing of onset of all grade (A) and grade ≥3 (B) adverse events during the study
The incidence of each categorized AE was assessed weekly and presented as a stacked line chart.
AE, adverse event

Total, N=289
Infection Bleeding Arrhythmia

All Grade Grade ≥3 All Grade Grade ≥3 All Grade Grade ≥3 

Patients with each AE of interest 65 (22.5) 34 (11.8) 37 (12.8) 7 (2.4) 14 (4.8) 5 (1.7)
Patients with resolved AEs 52 (80.0) 25 (73.5) 33 (89.2) 4 (57.1) 11 (78.6) 4 (80.0)
Patients who continued treatmenta 50 (76.9) 20 (58.8) 27 (70.3) 2 (28.5) 9 (57.1) 3 (60.0)
   Patients with dose modificationb 22 (44.0) 15 (75.0) 14 (51.9) 2 (100.0) 5 (55.5) 3 (100.0)
Number of episodes of AEs, median (range) 1 (1−7) 1 (1−5) 1 (1−2)

Table 3.  Adverse events of Interest and Outcomes in Patients Treated with Ibrutinib

aPatients who did not discontinue ibrutinib from onset to resolution of each AE. bPatients with dose reduction or temporary dose-hold 
during AE periods. The proportion of patients who continued treatment are presented. Indicates the median number of episodes 
throughout the study. 
AE, adverse event. Data are shown as n (%) unless otherwise specified, allowing for overlapping patients.

143

Omi A, et al.



with a prior history of arrhythmia.   Nevertheless, similar 
PFS rates (including the number of patients at risk at 52 
weeks) were observed irrespective of a prior history of 
arrhythmia, as well as the presence or absence of arrhythmia 
events on ibrutinib therapy.   Regarding the management of 
arrhythmia, anticoagulant and/or antiarrhythmic therapy for 
AF is generally considered safe to use in patients receiving 
ibrutinib,  with appropriate monitoring for signs of 
bleeding.37,42,43

Ten patients developed fungal infection during ibrutinib 
therapy over the 52-week observation period, including 2 
patients with Pneumocystis jiroveci.   Although the number 
of patients was relatively small, antibiotic prophylaxis did 
not appear to affect the outcome, with 5 of these patients 
receiving prophylaxis for opportunistic infection.   However, 
because of the small sample size and the fact that fungi and 
Pneumocystis jiroveci were analyzed together, these data 
should only be used as a reference and require careful inter-
pretation.   Further studies are therefore required.   Notably, 
all patients who developed fungal infection had a history of, 
or concurrent, grade 4 hematotoxicity.   Regular monitoring 
for fever and infection during ibrutinib therapy, particularly 
when other risk factors for fungal infection are present, is 
therefore recommended.   In accordance with the Proper Use 
Guidelines, prophylaxic medications may be used under cer-
tain conditions.

Although major bleeding events are relatively uncommon 
with ibrutinib treatment, the risk of these events is reportedly 
increased in patients receiving antiplatelet or anticoagulant 
therapies while on ibrutinib therapy.44   Nine Grade 1-2 
bleeding events occurred among the 46 patients taking con-
comitant anticoagulant or antiplatelet therapy in our study.   
Concomitant antiplatelet/anticoagulant use was not predictive 
of bleeding events (P = 0.851).   Interestingly, of the 8 
patients receiving anticoagulant treatment with direct throm-
bin and factor Xa inhibitors, including dabigatran (n=2), 

apixaban (n=2), rivaroxaban (n=2), and edoxaban (n=2) 
alone or in combination for a median of 3−8 months, only 1 
low-grade bleeding event in a patient treated with rivaroxa-
ban was considered causally related to ibrutinib.   Specific 
risk factors predisposing patients to the development of 
major bleeding events could not be explored due to the lim-
ited concomitant usage of anticoagulants or antiplatelets and 
major bleeding events in our study.   Although no major 
bleeding events were observed in patients receiving anticoag-
ulant/antiplatelet in this survey, clinicians should consider the 
risk-benefit when using these agents and closely monitor 
patients for signs of bleeding.

Limitations are inherent to post-marketing studies and 
included the non-interventional, observational nature of the 
study, including the lack of an independent control arm, and 
the presence of incomplete or missing data.   Further, 
although this study represents the most comprehensive safety 
and efficacy data of ibrutinib to date in Japan, the 52-week 
observation period is relatively short when taking into con-
sideration the long-term nature of the disease and expected 
duration of ibrutinib therapy.   Underreporting of AEs may 
also be more common in post-marketing studies, due to the 
potential for investigator bias when reporting.   Nevertheless, 
the study population represented a large and heterogeneous 
cohort of Japanese patients, including patients who were 
elderly, had high risk del(17p) and del(11p) deletions, and 
had received multiple prior lines of treatment, reflecting the 
population typically seen in clinical practice.

In conclusion, the final results of this large post-market-
ing surveillance confirm the real-world safety and efficacy of 
ibrutinib in Japanese patients with R/R CLL/SLL.   AEs typi-
cally occurred within the first 3 months of treatment and 
decreased over time, most of which were manageable, with 
no notable differences in the frequency or nature of AEs 
according to the age or number of prior lines of treatment (1 
or >1).   With respect to efficacy, PFS was significantly lon-

Fig. 7.  Incidence and time of onset of arrhythmia events during the study
AC, anticoagulant drugs; AE, adverse event; AP, antiplatelet drugs; DOAC, direct oral anticoagulant drugs
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ger in the subgroup with 1 prior line of treatment versus >1 
prior lines of treatment.   Overall, the PFS trends were simi-
lar to the known profile reported in the previous global phase 
3 study.   Importantly, no new safety concerns were identi-
fied, and the safety and efficacy profiles of ibrutinib were 
consistent with the established profiles of this drug at the 
time of its approval in Japan.16,18,20,28,29   These findings add to 
the wealth of data supporting the safety and efficacy of ibruti-
nib in the treatment of CLL,16-18,20,28,29 and further support the 
rationale for initiation of ibrutinib early in the treatment algo-
rithm for optimal outcomes.23
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