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Original Article

Real World Treatment Practices for Chronic Lymphocytic
Leukemia in Japan: An Observational Database Research
Study (CLIMBER-DBR)

Jun Takizawa,"” Koji Izutsu,” Hirokazu Nagai,” Kenjiro Fukase,” Maki Nakamura,”

Masahisa Jinushi,” Junji Suzumiya®

There are limited real-world data on the treatment practices and healthcare resource utilization associated with chronic lympho-
cytic leukemia (CLL) in Japan. In this study (CLIMBER-DBR), we performed retrospective analyses of the Japanese Medical
Data Vision database, and extracted data for 2562 patients with newly diagnosed CLL (CLL-1 cohort) and 930 patients receiv-
ing CLL treatment (CLL-2 cohort) registered between March 1, 2013 and February 28, 2018. The median follow-up in the
CLL-1 cohort was 721 (quartile 1-3: 363—-1267) days and the median time to initial (first-line) treatment was 1331 (quartile
1-3: 189—not reached) days. Inthe CLL-2 cohort, the most frequently used regimens were fludarabine alone (17.7%), cyclo-
phosphamide alone (13.7%), and bendamustine/rituximab (8.2%). The median (quartile 1-3) times to second-line and third-
line treatments were 1066 (273—not reached) and 1795 (63 1-not reached) days, respectively. The CLIMBER-DBR was the
first database research study to assess current treatment practices for CLL in Japan, where the treatment patterns were driven by
the approval/reimbursement status of drugs in the study period. Our study provides an important benchmark for future studies

of CLL in Japan.
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INTRODUCTION

Chronic lymphocytic leukemia (CLL) is a relatively rare
disease, with an annual age-adjusted incidence of approxi-
mately 0.2 cases per 100,000 people in Japan' and an esti-
mated 2000 patients nationwide.? It is estimated that CLL
accounts for ~3% of all cases of malignant lymphomas in
Japan,' a much lower rate than that of ~25% in Western
countries.*

CLL has a long clinical course, and avoiding treatment-
related deaths or adverse events (AEs) is an important aspect
of its management. Therefore, it is important to start treat-
ment by identifying the disease stage and activity. A recent
review proposed an evolution of initial CLL therapy in
Japan,’ extending the previous 2018 guidelines issued by the
Japanese Society of Hematology (JSH),%” which are now
mostly in line with the International Workshop on Chronic

Lymphocytic Leukemia guidelines.® The JSH guidelines
recommend a “watch and wait” approach initially for patients
without active disease. For patients who do require treat-
ment, the recommended regimens include ibrutinib, fludara-
bine + cyclophosphamide rituximab (FCR) and bendamus-
tine + rituximab (BR).

In recent years, there have been marked changes to the
treatment landscape in Japan, with the approval of rituximab
for CLL in 2019 (previously approved for B-cell non-Hodg-
kin lymphoma in 2003), bendamustine in 2016, ibrutinib for
relapsed/refractory CLL in 2016 and as first-line treatment in
2018, and venetoclax for relapsed/refractory CLL in 2019.°
Overseas, other new treatments have been incorporated into
the 2020 National Comprehensive Cancer Network Clinical
Practice Guidelines,” which recommend ibrutinib, acalabruti-
nib £ obinutuzumab, or venetoclax + obinutuzumab as first-
line treatment, of which only ibrutinib is approved in this set-
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ting in Japan.

Currently, there is limited evidence on how physicians in
Japan treat CLL patients in real-world settings. In particular,
it is unclear how long physicians wait until they prescribe
first-line treatment for patients with newly diagnosed CLL.
In addition, it remains largely obscure which treatment regi-
mens are used or preferred by physicians in real-world prac-
tice, especially considering the recent changes to the treat-
ment landscape in Japan.® Information is also needed on the
impact of CLL on healthcare resource utilization and
expenditure.

Some insight into the real-world management of CLL
came from a US study using a commercial healthcare insur-
ance claims database of patients diagnosed between July
2012 and June 2015." In that study, BR was the most com-
mon first-line treatment regimen (28.1%), with a median time
to initial (first-line) treatment (TIT) of 3.3 months (versus
16.4 and 7.7 months for ibrutinib and rituximab, respec-
tively).!"” The authors also revealed a high cost of treating
CLL, with mean monthly all-cause and CLL-related costs of
$7943 and $5185, respectively, among patients prescribed
systemic treatment.

Similar data are therefore needed in Japan in order to bet-
ter understand the current clinical practices for CLL and its
healthcare resource utilization. Accordingly, the CLIMBER-
DBR study was performed with the objectives of determining
the characteristics, treatment patterns, and healthcare
resource utilization of CLL in a real-world clinical setting in
Japan using a secondary data source.

MATERIALS AND METHODS

Ethics

The MDYV database (Medical Data Vision Co., Ltd.,
Tokyo, Japan), the database used in this study, comprises data
collected under contract from the participating institutions.
All data regarding personal information were anonymized by
each institution and the database does not include the loca-
tion of institution. Therefore, patient information cannot be
retrieved from the database. This complies with the Act on
the Protection of Personal Information in Japan. The con-
tracts between MDV and the institutions permit this MDV
database to be used for research purposes. The study was
also approved by the Institutional Review Board of the
Clinical Research Promotion Network-Japan (Osaka, Japan;
approval number: 7625-NIS-8326-00; date: June 20, 2019).

MDYV database

We obtained data from the MDV database, which records
healthcare claims and diagnostic procedure combination
information collected under consent from hospitals across
Japan. As of February 2018, the database included data
from 375 participating hospitals, including 187 cancer care
hub hospitals, with over 10 million patients treated in inpa-
tient and outpatient settings. All data are recorded in the
MDYV database anonymously. Diseases are classified using
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International Classification of Diseases 10th Edition (ICD-
10) codes and treatments are recorded using Anatomical
Therapeutic Chemical Classification (ATC) codes.

Patients and definition of study cohorts

We searched the MDV database for patients with an ICD-
10 diagnosis code of C83 for non-follicular lymphoma or
C91 for lymphocytic leukemia, filtered with the Japanese
claim code ‘8847359°, with a study period of March 1, 2013
to February 28, 2018. As a “watch and wait” approach is
often appropriate for patients without symptoms, we estab-
lished two cohorts, CLL-1 and CLL-2, which were defined as
follows: The CLL-1 cohort comprised patients with a diagno-
sis of CLL recorded during the study period who were aged
>18 years at diagnosis. The objectives of this cohort were to
assess the characteristics of patients with newly diagnosed
CLL and to determine the TIT from diagnosis. The CLL-2
cohort comprised patients with a diagnosis of CLL who
received treatment for CLL during the study period at >18
years of age. The objectives of this cohort were to assess the
characteristics of patients who received antineoplastic agents
as first-line or second-/third-line treatments, and to evaluate
the characteristics of patients under treatment, and the times
from the first prescription of antineoplastic treatment to first
subsequent (second-line) treatment (TFST) and second sub-
sequent (third-line) treatment (TSST). Both cohorts were
also used to evaluate healthcare resource utilization and fre-
quency of Richter’s transformation. The index date was
defined as the date of the first diagnosis of CLL in the CLL-1
cohort and as the date of first treatment in the CLL-2 cohort.
Some overlap of the CLL-1 and CLL-2 cohorts was expected
because of the possibility that some patients were first diag-
nosed and received antineoplastic treatment in the study
period; patients who were first diagnosed but did not receive
antineoplastic treatment in the study period were included in
the CLL-1 cohort. Patients who were diagnosed before the
study period but who received treatment during the study
period were included in the CLL-2 cohort. We excluded
patients aged <18 years at the index date, patients with an
index date outside the study period, and patients who under-
went stem cell transplantation before the index date.

Measures and outcomes

All data and clinical records, including diagnostic proce-
dures, were retrospectively collected from the MDV data-
base. Follow-up data were recorded for all patients until
February 28, 2019, or until their last recorded visit or death.
Baseline data included age, sex, body weight, and modified
Charlson Comorbidity Index (mCCI). The mCCI was
derived from the following items: myocardial infarction, con-
gestive heart failure, peripheral vascular disease, cerebrovas-
cular disease, dementia, chronic pulmonary disease, rheu-
matic disease, peptic ulcer disease, mild liver disease,
diabetes without chronic complications, diabetes with chronic
complications, hemiplegia or paraplegia, renal disease, moder-
ate or severe liver disease, metastatic solid tumor, and acquired
immunodeficiency syndrome/human immunodeficiency



virus. mCCI included malignant neoplasm of the skin, but
excluded hematological malignancies (lymphoma and leuke-
mia). The prescription of antineoplastic agents and cortico-
steroids (when used in combination with antineoplastic
drugs) was identified using the ATC codes LO1 and HO2AB,
respectively. Antineoplastic medications were grouped by
regimen and sequence for up to three lines of treatment per
patient.

We assessed the frequencies of comorbidities and AEs
that are commonly associated with CLL by considering the
relevant treatments and medications as clinical events. For
this, we retrieved information on in-hospital deaths, diagno-
sis of comorbidities, emergency hospitalization, and surgical/
diagnostic/medical procedures (including head and neck
imaging, catheter ablation, and blood transfusion) from the
MDYV database. We also recorded the prescription of medi-
cations used to treat associated safety risks (e.g. systemic ste-
roids that were not prescribed in combination with antineo-
plastic drugs, anti-infective agents, antiarrhythmic agents,
antithrombotic agents, and urate-lowering agents). Due to
the nature of the database, it was not possible to determine
whether drugs were used for prophylactic or treatment
purposes.

Healthcare resource utilization was assessed in terms of
the number of hospitalizations, the duration of hospitaliza-
tion, number of outpatient visits, number of emergency room
visits, procedures, and medical examinations. The costs
attributable to these events, in addition to the costs of medi-
cations and other costs, were retrieved from the healthcare
claims data.

Study outcomes

The primary study outcome was to describe the character-
istics of patients with newly diagnosed CLL (CLL-1 cohort)
or patients receiving antineoplastic agents as first-line/subse-
quent treatment (CLL-2 cohort). Secondary outcomes
included the characteristics of patients under treatment
(CLL-2 cohort), TIT (CLL-1 cohort), TFST (CLL-2 cohort),
TSST (CLL-2 cohort), clinical events (both cohorts), and
medical resource utilization expressed in millions of
Japanese yen (JPY) (both cohorts). The TIT was calculated
as the time from the index date to the first prescribed antineo-
plastic treatment. TFST and TSST were calculated as the
times from the first prescription of an antineoplastic treat-
ment to the prescription of the second-line (TFST) or third-
line (TSST) treatments. As an exploratory endpoint, we
determined the incidence of new diagnoses of diffuse large B
cell lymphoma (DLBCL; ICD code C83.3) or Hodgkin lym-
phoma (HL; C81) as cases of Richter’s transformation during
the follow-up period. These outcomes were selected to pro-
vide insight into the treatment choices and disease progres-
sion in real-world settings in Japan, in addition to the health-
care resources utilized for the treatment of CLL and its
associated comorbidities or AEs.

Statistical analysis

Data were analyzed using SAS version 9.3 or later (SAS
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Inc., Cary, NC, USA). Patient characteristics, clinical out-
comes, and resource utilization were assessed descriptively,
and results are presented as the number (percent) of patients,
mean + standard deviation, or median (quartile 1—quartile 3
[Q1-Q3]). Medications and treatment combinations were
summarized descriptively for up to three lines of treatment
per patient. The median (Q1-Q3) TIT, TEST, and TSST
were calculated using the Kaplan—Meier method. As the
diagnosis was classified as ‘severe’ in some patients, we per-
formed sensitivity analyses using two modified cohorts:
‘excomorbid’ and ‘LastDiag’ cohorts. The ‘excomorbid’
cohort was established by excluding any patients with a diag-
nosis of hematological malignancy other than a CLL-related
diagnosis. The ‘LastDiag’ cohort was limited to patients
with a diagnosis of CLL that continued through to the end of
the follow-up period. The sensitivity analyses using these
modified cohorts involved assessment of patient characteris-
tics and treatment sequences.

RESULTS
Patients

CLL-1 cohort

The CLL-1 cohort comprised 2562 patients who were
first diagnosed with CLL during the study period (Figure 1).
The median (Q1-Q3) follow-up period of these patients was
721 (363-1267) days. The mean age, body weight, and
mCCI of patients in the CLL-1 cohort were 70.7 years, 56.5
kg, and 2.2, respectively, and 26.4% of patients were <65
years old (Table 1).

CLL-2 cohort

The CLL-2 cohort, defined as patients who received at
least one CLL treatment during the study period, comprised
930 patients (Figure 1). Of these, 916 (98.4%) overlapped
with the CLL-1 cohort. Their median (range) follow-up
period was 727.5 (0-2169) days. The mean age was 70.1
years and 26.7% of patients were <65 years old at the index
date. The mean weight and mCCI were 57.3 kg and 1.3,
respectively (Table 1). All 930 patients in the CLL-2 cohort
were prescribed first-line treatment, 352 patients received
two or more lines of treatment, and 160 received three or
more lines of treatment during the study period.

Time to first-line treatment in the CLL-1 cohort,
treatment regimens, and times to second-/third-line
treatments in the CLL-2 cohort

The median TIT in the CLL-1 cohort was 1331 days
(Q1—Q3: 189—not reached), which was calculated as the time
from the first diagnosis to first treatment prescription or death
(Figure 2a), the median TFST was 1066 days (Q1-Q3: 273—
not reached; Figure 2b), and the median TSST was 1795 days
(Q1-Q3: 631-not reached; Figure 2c).

The treatment regimens used in >2% of patients for each
line are listed in Table 2. As first-line treatment, the three
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ICD-10 Code: C83 non-follicular lymphoma and C91 lymphocytic leukemia
N = 48,665

v

v

+ At least one diagnosis of CLL/SLL
(date of first diagnosis taken as the index date)
+ 18 years old or older
N = 3,648

+ At least one diagnosis of CLL/SLL
» Atleast one CLL/SLL treatment
(date of first treatment taken as the index date)
» 18 years old or older
N =1,343

« Patients whose index date is before March 1, 2013 or after
February 28, 2018
« Patients with a history of CLL treatment prior to March 1, 2013
+ Patients who received stem cell transplant before the index date
N =1,086

CLL-1 baseline N = 2,562

‘ 916 patients included in both cohorts

« Patients whose index date is before March 1, 2013 or after
February 28, 2018
« Patients with a history of CLL treatment prior to March 1, 2013
+ Patients who received stem cell transplant before the index date
N =413

CLL-2 baseline N =930

Fig. 1. Study population. The CLL-1 cohort comprised patients with a diagnosis of CLL recorded during the study
period and the CLL-2 cohort comprised CLL patients who received treatment for CLL during the study period. Some

patients were included in both cohorts

Table 1. Baseline characteristics of the CLL-1 and CLL-2

cohorts
CLL-1 CLL-2
N =2562 N =930
Age, mean (SD) [range] 70.7 (12.3) 70.1 (11.7)
[18-100] [18-93]
Age <65 years, n (%) 677 (26.4) 248 (26.7)
Male, n (%) 1481 (57.8) 587 (63.1)
Weight (kg), mean (SD) [range] 56.5 (11.7) 57.3(11.4)
[23.7-122.8] [29.1-112.0]
mCCIL, mean (SD)* 2.2 (1.6) 1.3(1.4)
[0-7] [0-8]

*Derived from the following items: myocardial infarction, con-
gestive heart failure, peripheral vascular disease, cerebrovascu-
lar disease, dementia, chronic pulmonary disease, rheumatic
disease, peptic ulcer disease, mild liver disease, diabetes with-
out chronic complications, diabetes with chronic complications,
hemiplegia or paraplegia, renal disease, moderate or severe liver
disease, metastatic solid tumor, and acquired immunodeficiency
syndrome/human immunodeficiency virus, excluding hemato-
logical malignancies (lymphoma and leukemia)

SD, standard deviation; mCCI, modified Charlson Comorbidity
Index

most frequent regimens were fludarabine alone (17.7%),
cyclophosphamide alone (13.7%), and BR (8.2%). Ibrutinib
was the most frequently prescribed second-line (10.5%) or
third-line (13.8%) treatment. BR was the most frequent
combination regimen used as second-line (9.9%) or third-line
(5.6%) treatment. Among 538 patients who received first-
line treatment prior to the approval of ibrutinib in May 2016,
the first-line treatments prescribed to >5% of patients were
fludarabine (19.3%), cyclophosphamide (15.6%), methotrex-
ate (6.5%), fludarabine/rituximab (5.8%), BR (5.2%), rituximab/

129

cyclophosphamide/doxorubicin/vincristine/prednisolone
(R-CHOP; 5.2%), and rituximab (5.0%). Among 392
patients who received first-line treatment after this date, the
most common regimens were fludarabine (15.6%), BR
(12.2%), cyclophosphamide (11.0%), methotrexate (6.4%),
ibrutinib (6.1%), rituximab (5.6%), bendamustine (5.1%),
and FCR (5.1%). There were no notable differences in treat-
ment patterns between cancer care hub hospitals and non-
cancer care hub hospitals (data not shown). The most com-
mon treatment sequences from first-line to second-line
treatment, for patients who received fludarabine, cyclophos-
phamide, or BR as first-line therapy are listed in Table 3.

Clinical events and associated safety risks in the CLL-2
cohort

The most common clinical event recorded in the CLL-2
cohort based on the prescribed drugs or procedures was the
prescription of systemic antibacterial drugs, which was
recorded for 84.7% of patients (Table 4). Just over half of
the patients (56.8%) were prescribed intravenous antibiotics.
Antithrombotic drugs were also prescribed to over half
(58.3%) of the patients (Table 4). Other frequently recorded
events were transfusion (40.2%) and prescription of systemic
antifungal drugs (40.2%).

Healthcare resource utilization and expenditure in the
CLL-1 and CLL-2 cohorts

Healthcare resource utilization in CLL is shown in Table
5. Half of the patients were hospitalized at least once, with a
median (Q1-Q3) of 2 (1-3) times per patient and median
(Q1-Q3) hospitalization of 29 (12—65) days. Overall, 19.4%
of patients were admitted to an emergency room for a median
of 0.7 times per patient per year (0.4—1.7). Most patients
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(b) Time to first subsequent
treatment: CLL-2

1.00 7 Strata Received treatment or death 1.00 7 Strata Received treatment or death
Median: 1331 days (Q1-Q3 189-not reached) Median: 1066 days (Q1-Q3 273-not reached)
0.75 1 0.75 1
2 P
3 3
8 050 f----mmmmmmmmmmmmmmmmmmoooooes ' 8 050 f-----mmmmmmmmmmmmmmmssss ’
Q i o i
o ! o :
0.25 i 0.25 i
| i
! E
0.00 —— T T — T 0.00 = T T T T
0 500 1000 1500 2000 0 500 1000 1500 2000
Days Days
Number at risk 2562 1240 657 295 60 Number at risk 930 487 226 94 16
Cumulative number Cumulative number
of events 133 77 926 1002 1028 of events 0 306 388 424 444
(C) Time to second subsequent
treatment: CLL-2
1.00 7 Strata Received treatment or death
Median: 1795 days (Q1-Q3 631-not reached)
0.75 1
>
3
8 050 fr-m--mmmmmmmmmmmmmmmmmomsmoo--ooo-sons !
9 |
o |
0.25 i
0.00 1 . T T —
0 500 1000 1500 2000
Days
Number at risk 930 582 288 118 19
Cumulative number
of events 0 186 251 285 299

Fig. 2. (a) Time from the index date to the first prescribed antineoplastic treatment in the CLL-1 cohort (TIT). (b, ¢) Times from the first
prescription of an antineoplastic treatment to subsequent second-line (b; TFST) and third-line treatments (¢; TSST) in the CLL-2 cohort

(96.0%) attended outpatient visits at least once during the
follow-up period, with a median of 10.7 (6.3—17.4) visits per
patient per year. In terms of healthcare claims (Table 6), the
median total cost was 0.94 million JPY per patient (0.63 mil-
lion JPY per patient per year). Inpatient visits accounted for
the bulk of the healthcare claims in the CLL-1 cohort (1.72
million JPY per patient).

Healthcare resource utilization and claims in the CLL-2
cohort are also shown in Tables 5 and 6. As indicated, the
frequency of patients requiring hospitalization at least once
was 66.5% and the median number of outpatient visits per
patient per year was 14.9 (Q1-Q3: 10.2-21.1). The median
total healthcare claim per patient was 4.24 million JPY (2.53
million JPY per patient per year).
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Richter’s transformation

The frequency of Richter’s transformation was deter-
mined as an exploratory outcome in terms of new diagnosis
of DLBCL or HL during the follow-up period. In the CLL-1
cohort, Richter’s transformation accounted for 26 patients
(1%), including 22 with DLBCL and four with HL. In the
CLL-2 cohort, transformation occurred in 20 patients (2.2%),
including 17 with DLBCL and three with HL.

Sensitivity analysis

The sensitivity analysis in the ‘excomorbid’ cohort (i.e.,
patients without hematological disorders other than CLL)
revealed no appreciable differences in patient characteristics,
treatment sequences, or commonly used regimens relative to
the CLL-1 and CLL-2 cohorts. In this analysis, fludarabine
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Table 2. First-, second-, and third-line treatments used in >2% of patients by treatment line in the CLL-2 cohort

First-line treatment

Second-line treatment

Third-line treatment

N=930 N=352 N =160
F 165 (17.7%) Ibrutinib 37 (10.5%) Ibrutinib 22 (13.8%)
C 127 (13.7%) BR 35 (9.9%) F 12 (7.5%)
BR 76 (8.2%) B 23 (6.5%) BR 9 (5.6%)
Methotrexate 60 (6.5%) R 23 (6.5%) B 8 (5.0%)
R 49 (5.3%) F 19 (5.4%) Etoposide 8 (5.0%)
R-CHOP 46 (4.9%) Ofatumumab 18 (5.1%) R 6 (3.8%)
FR 42 (4.5%) C 10 (2.8%) C 4(2.5%)
FCR 35 (3.8%) FCR 10 (2.8%) Ofatumumab 4 (2.5%)
FC 32 (3.4%) R-CHOP 9 (2.6%) R-EPOCH 4(2.5%)

B 27 (2.9%) Etoposide 8 (2.3%) R-ICE 4(2.5%)
Ibrutinib 24 (2.6%)

F, fludarabine; C, cyclophosphamide; B, bendamustine; R, rituximab; CHOP, cyclophosphamide/doxorubicin/
vincristine/prednisolone; EPOCH, etoposide/prednisolone/vincristine/cyclophosphamide/doxorubicin; ICE, ifos-

famide/carboplatin/etoposide

Table 3. Common first-line — second-line treatment sequences in
the CLL-2 cohort

First-line treatment Subsequent second-line

N=930 treatment*

Fludarabine 165 (17.7%) Ibrutinib 13 (7.9%)
Ofatumumab 10 (6.1%)
Rituximab 8 (4.8%)
Other 38 (23.0%)
No treatment 96 (58.2%)

Cyclophosphamide 127 (13.7%) Fludarabine 10 (7.9%)
Rituximab 5(3.9%)
BR 3 (2.4%)
Other 15 (11.8%)
No treatment 94 (74.0%)

BR 76 (8.2%) Ibrutinib 7 (9.2%)
Etoposide 2 (2.6%)
Other 14 (18.4%)
No treatment 53 (69.7%)

*Calculated as the percentage of patients who received the first-line
treatment indicated in the first column
BR, bendamustine + rituximab

was used in 24.0% of the overall patients, cyclophosphamide
in 18.2%, and BR in 11.2% (data not shown). The
‘LastDiag’ sensitivity analysis, in terms of patient character-
istics, treatment sequences, and commonly used treatments,
was also consistent with the ‘excomorbid’ cohort and the
CLL-1 and CLL-2 cohorts.

DISCUSSION

We performed this study using the MDV database with
several objectives that were designed to help understand the
treatment practices for patients with CLL in Japan. The
MDYV database is suitable for assessing the study outcomes
due to its large size, which enables researchers to assess rela-
tively rare disorders in clinical practice. Indeed,

the database registered data for 2562 patients with a new
diagnosis of CLL; approximately 500 patients per year. This
is substantial considering a prior study that estimated an age-
standardized annual incidence of approximately 0.2 cases per
100,000 people.!

The general patient characteristics (i.e. mean age, sex,
body weight, and mCCI) were comparable in both the CLL-1
and CLL-2 cohorts, and were similar to those of patients in
other foreign studies of CLL.!*"

The JSH 2018 guidelines®’ suggest several regimens,
such as rituximab or ibrutinib, that were not necessarily
approved for this indication at the time the guidelines were
written. For example, rituximab was not approved for CLL
until 2019; before that, it was approved for the treatment of
B-cell non-Hodgkin lymphoma in 2003. Bendamustine was
approved for CLL in 2016, whereas ibrutinib was approved
for relapsed/refractory CLL in 2016 and as first-line treat-
ment in 2018.° Our study suggests that Japanese physicians
often prescribed cyclophosphamide- or fludarabine-based
regimens as the main first-line treatments for CLL before the
approval of novel targeted drugs such as ibrutinib. The most
common second-line treatments were ibrutinib, BR, benda-
mustine, rituximab, and fludarabine. These treatment pat-
terns are similar to those reported in another Japanese study, '
but differ somewhat from those in other countries, especially
the US,'%!24 where BR and ibrutinib are predominantly used.
These differences likely reflect the earlier approval of the
newer CLL treatments in the US and differences in reim-
bursement status. Some Japanese physicians may have pre-
ferred monotherapies and oral regimens associated with
fewer side effects and lower costs when treating CLL
patients, and took into account multiple patient factors in the
treatment decisions such as age. They may also have con-
sidered social or environmental factors like how far the
patient lives from the hospital/clinic, social support, and the
patient’s economic situation. Ibrutinib was used as a first-
line treatment in some patients in this study, which is unex-
pected considering it was not approved for first-line use until
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Table 6. Healthcare claims in the CLL-1 and CLL-2 cohorts (mil-
lions of Japanese yen)

Treatments & Resource Utilization of CLL

Table 4. Clinical events and associated safety risks in the CLL-2 cohort

. . Total

Event* Associated safety risk N =930
Prescription of systemic antibacterial drugs Infection 788 (84.7)

Intravenous antibacterial drugs Infection 528 (56.8)
Prescription of antithrombotic drugs Thrombosis 542 (58.3)

Prescription of antithrombotic drugs excluding heparin Thrombosis 207 (22.3)
Prescription of systemic antifungal drugs Infection 374 (40.2)

Intravenous antifungal drugs Infection 132 (14.2)
Transfusion Cytopenia 374 (40.2)
Any surgery Any surgery 255(27.4)
Emergency hospitalization Emergency hospitalization 233 (25.1)
In-hospital death In-hospital death 203 (21.8)
Prescription of antiarrhythmic drugs Arrhythmia 172 (18.5)
Diagnosis of ischemic heart disease Ischemic heart disease 145 (15.6)
Diagnosis of ILD ILD 52 (5.6)
Diagnosis of intracranial hemorrhage Intracranial hemorrhage 24 (2.6)
Stem cell transplantation Transplantation 15 (1.6)
Endoscopic hemostasis for gastrointestinal hemorrhage Gastrointestinal hemorrhage 5(0.5)
Prescription of steroids for systemic use only (before treatment) Steroid administration 0

Values are n (%)

*Includes in-hospital death, diagnosis of comorbidities, emergency hospitalization, surgical/diagnostic/medical
procedures, and prescription of medications

ILD, interstitial lung disease

Table 5. Healthcare resource utilization in the CLL-1 and CLL-2 cohorts

CLL-1
N=2562

CLL-2
N =930

Follow-up, days, median (Q1-Q3)
Patients requiring hospitalization, n (%)

Hospitalizations per patient, median (Q1-Q3)
Total in-hospital stay, days, median (Q1-Q3)

Patients requiring ER admission, n (%)

ER admissions per patient per year, median (Q1-Q3)

Patients requiring outpatient visits, n (%)

Outpatient visits per patient per year, median (Q1-Q3)

721 (363-1267) 727.5 (421-1193.2)

1288 (50.3) 618 (66.5)
2(1-3) 2(1-4)
29 (12-65) 42 (17-97)
497 (19.4) 233 (25.1)
0.7 (0.4-1.7) 0.6 (0.4-1.4)
2459 (96.0) 880 (94.6)

10.7 (6.3-17.4) 14.9 (10.2-21.1)

CLL, chronic lymphocytic leukemia; Q1, quartile 1; Q3, quartile 3

Cost

CLL-1
N=2562

CLL-2
N=930

Total cost per patient

Total cost per patient per year
Inpatient cost per patient
Outpatient costs per visit
Prescription costs per patient
Examination costs per patient
Other costs per patient

0.94 (0.24-3.65)
0.63 (0.15-2.41)
1.72 (0.82-3.84)
0.02 (0.01-0.04)
0.38 (0.05-1.85)
0.28 (0.13-0.55)
0.26 (0.03-1.40)

424 (1.72-8.44)
2.53(0.92-5.97)
2.48 (1.15-5.39)
0.02 (0.01-0.06)
1.98 (0.66-4.11)
0.44 (0.23-0.78)
1.33 (0.40-2.98)

Values are the median (quartile

1—quartile 3)

CLL, chronic lymphocytic leukemia
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2018 in Japan. It is possible that these patients received
treatment at an institution not participating in the MDV data-
base and then transferred to a participating institution where
they were prescribed their ‘first’ registered treatment.
Methotrexate was used as first-line treatment in some
patients, although this is likely explained by its more com-
mon indication for rheumatism or related diseases, which
cannot be elucidated from the MDV database.

Another key result of this study is that the median TIT
was 1331 days. This value is more than twice as long as that
reported in a US study.'® It is possible that a large number of
Japanese patients were diagnosed with asymptomatic CLL
during health checkups/screening and immediate treatment
was not deemed necessary by the attending physician. Of
patients in the CLL-1 cohort, 79.4% and 69.7% had not
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received a first-line treatment at 3 months and 1 year, respec-
tively. In some cases, this may have been related to the
“watch and wait” approach for early-stage asymptomatic
CLL described in the Japanese guidelines.®’

We also evaluated the clinical impact of CLL in terms of
clinical events and associated safety risks. In the present
study, systemic anti-infective drugs were prescribed to more
patients than expected. We suspect that some of these pre-
scriptions were for oral prophylactic use because the propor-
tions of patients prescribed intravenous anti-infective drugs
were lower than the overall use of systemic anti-infective
drugs. Oral anti-infective drugs, such as sulfamethoxazole-
trimethoprime, are commonly administered prophylactically,
whereas intravenous drugs may be necessary for confirmed
infections. In this study, intravenous antibacterial and anti-
fungal drugs were administered to 56.8% and 14.2% of
patients, respectively. Infections are common and a leading
cause of death in patients with CLL, primarily because the
treatments for CLL suppress host immunity.'S A recent trial
documented grade >3 infections in 45% of patients treated
using ibrutinib at a median of 7.0 months (range 0-63.0
months) after starting treatment.'® Thus, the frequency of
intravenous anti-infective drugs in our study is reasonable.

The frequency of antithrombotic drug prescriptions in the
CLL-2 cohort was also higher than expected. However, this
value decreased when we excluded the prescription of hepa-
rin, which is also used to maintain catheter patency.
Considering the age of CLL patients, there is a high probabil-
ity of cardiovascular diseases, and it may be necessary to pay
attention to the risk of thrombosis and related disorders in
these patients.!”!8

Another objective was to understand the healthcare
claims associated with the treatment of CLL in Japan. The
bulk of the healthcare claims were related to the cost of drugs
and hospitalization. A US study also documented consider-
able costs associated with the treatment of CLL, which were
driven by high costs of the drugs, especially of newer drugs,
and of managing AEs.!"® Although the two studies should not
be compared directly due to the differences in drug prices
and health insurance systems, we can expect healthcare
claims to increase over time in Japan with increasing use of
newly approved drugs. In terms of overall costs, we should
also consider the possible positive effects of newer drugs
such as better disease control, fewer hospitalizations, and
fewer associated severe AEs.

As an exploratory outcome, we determined the preva-
lence of Richter’s transformation, a life-threatening compli-
cation of CLL."” We found a higher proportion of cases of
Richter’s transformation in the CLL-2 cohort (2.2%) than in
the CLL-1 cohort (1.0%), which may reflect a more advanced
disease stage in the CLL-2 cohort. Another study in Japan
documented transformation in two of 10 CLL patients.” In
the US, it was estimated that Richter’s transformation occurs
in 5-10% of CLL patients.?! The lower rate of Richter’s
transformation in our study may be due to the shorter median
follow-up duration (about 2 years) than in other studies.

There are some limitations to this study that require
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attention. First, we were unable to determine whether any of
the clinical events were due to CLL itself or its treatment.
Another limitation pertains to the analysis of healthcare
resource utilization and costs. The resources and costs
reflect the overall costs during the follow-up period and may
include resources and expenses related to comorbidities. As
the database does not cover every hospital in Japan, we must
consider the possibility that some patients were transferred
from or to another hospital not participating in the MDV
database, where they received treatment (first-, second-, or
third-line) for CLL or experienced other clinical events that
were not recorded in the database. Accordingly, the database
may underestimate these outcomes.

In conclusion, the CLIMBER-DBR study analyzed data
on Japanese CLL patients within a specific period of time
who were diagnosed and/or treated in a specific clinical set-
ting. The study provides insight into the characteristics and
treatment status of Japanese CLL patients, and serves as a
useful benchmark for future studies in Japan. Although we
found different trends in the treatment of CLL in Japan com-
pared with those in other countries, these differences were
mostly due to the approval/insurance coverage of drugs in
Japan during the data collection period in this study, and the
physicians probably selected the best treatment based on their
understanding of their patients’ conditions. As a number of
new drugs have been developed and launched in recent years
in Japan, more evidence, including the outcomes of these
novel drugs, is required in order to improve the treatment
strategy for CLL.
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