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Disclaimers

A This study was funded by an unrestricted research grant from AstraZeneca
Canada Inc. The opinions, results and conclusions reported are those of the
authors.

A This study made use of de-identified data from the ICES Data Repository, which
Is managed by the Institute for Clinical Evaluative Sciences with support from its
funders and partner s: C-®neateddRéssarcBt r at egy f or
(SPOR), the Ontario SPOR Support Unit, the Canadian Institutes of Health
Research and the Government of Ontario.

A No endorsement by the Institute for Clinical Evaluative Sciences or any of its
funders or partners is intended or should be inferred. Parts of this material are
based on data and information compiled and provided by CIHI. However, the
analyses, conclusions, opinions and statements expressed herein are those of
the author, and not necessarily those of CIHI.

A Parts of this material are based on data and information provided by CCO. The
opinions, results, view, and conclusions reported in this paper are those of the
authors and do not necessarily reflect those of CCO. No endorsement by CCO
Is intended or should be inferred.
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Background 1 Statistics

Chronic lymphocytic leukemia (CLL) is the most common type of
adult leukemia in Canada (44%).1

In 2016/17, 1,745 Canadians were diagnosed with CLL, and 611
deaths were reported.?2 Median age at diagnosis = 71 years! and
five-year net survival rate = 83%.3

Majority of CLL patients (>80%) are diagnosed in early stages,
thus, it iIs an indolent disease not requiring treatment until onset of
symptoms.4°
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Background T Treatments

A Current recommendations for first line (1L) treatment for fit,
younger CLL patients without high-risk cytogenetics, is a
combination of fludarabine, cyclophosphamide and rituximab
(FCR).® For older, unfit patients, 1L chlorambucil (Chlo) in
combination with obinutuzumab (C+0O) is often used.

A Newer targeted therapies (e.g., ibrutinib) have proven effective in
those considered FCR-ineligible, and have improved efficacy
compared to C or C+0.57
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Study Objectives

A Determine treatment patterns, survival outcomes, resource
utilization and costs for patients diagnosed with CLL using
population-level administrative datasets in Ontario, Canada.

A For costs, CLL patients will be matched to controls to determine
attributable costs.
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Methods 1T Overall

A DESIGN: Longitudinal, population-level study of CLL patients
diagnosed between 1-Jan-2010 and 31-Dec-2017 from the Ontario
Cancer Registry (OCR), with follow-up until 31-Dec-2018.

A ETHICS: This study was approved by the Research Ethics Board
at Sunnybrook Health Sciences.

A DATA SOURCES: Administrative data from the OCR and 11 other
health databases.

A For drug utilization, New Drug Funding Program (NDFP),
Ontario Drug Benefit (ODB) Program and Activity Level
Reporting (ALR) were all analyzed to identify lines of therapy.

o2& Sunnybrook

HEALTH SCIENCES CENTRE




Yo

?
/

Methods i Costing

A Total cohort, annual and mean per patient costs (CAD 2018) were
determined using a costing methodology from ICES called
GETCOST. The costs of short-term care episodes (e.g.,
hospitali zation) were determined by mul
resource intensity weight by an annual cost per weighted case;
long-term care episodes (e.g., complex continuing care) were
determined by weighted days, and costs of visit-based encounters
were determined at utilization.

A To estimate costs attributable with CLI
arm (Acontrol so) was Qblcdosisded t o accour
Controls were non-CLL patients who met the following criteria: no
CLL index date within 1 year (randomly generated for the controls to
match the date at diagnosis of cases), age at diagnosis £ 1 year,
sex, location of residence, Charlson score, comorbidities, prior
cancer diagnosis and minimum 6-months follow-up. Cases and

9 controls were matched 3:1. 2& Sunnybrook
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Cohort Flowchart

N=10,008
CLL
diagnosed

N=1,782 1L & N=1, 105 1L h
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Results T Demographics

FCR-based Ibrutinib

N=421 N=1,009 N=352 N=1,105 N=2,887
CLL diagnosis year
2010 28 (6.7%) 119 (11.8%) 0 (2.8%) 185 (16.7%) 342 (11.8%)
2011 27 (6.4%) 137 (13.6%) 22 (6.3%) 172 (15.6%) 358 (12.4%)
2012 32 (7.6%) 145 (14.4%) 7 (4.8%) 145 (13.1%) 339 (11.7%)
2013 45 (10.7%) 151 (15.0%) 22 (6.3%) 170 (15.4%) 388 (13.4%)
2014 54 (12.8%) 148 (14.7%) 39 (11.1%) 125 (11.3%) 366 (12.7%)
2015 91 (21.6%) 125 (12.4%) 68 (19.3%) 120 (10.9%) 404 (14.0%)
2016 72 (17.1%) 89 (8.8%) 76 (21.6%) 101 (9.1%) 338 (11.7%)
2017 72 (17.1%) 95 (9.4%) 98 (27.8%) 87 (7.9%) 352 (12.2%)
Age at index
Mean + SD 73.55+6.84 61.09+9.39 67.92+ 10.67 73.09+10.82 68.33+ 11.28
Median (IQR) 74 (69-78) 61 (55-67) 69 (62-76) 74 (66-82) 69 (61-77)
Age at treatment
Mean + SD 76.09+6.38 62.63+9.17 70.60+ 10.33 74.47 +10.77 70.10+ 11.17
Median (IQR) 76 (72-81) 63 (56-69) 71 (65-77) 76 (67-83) 71 (63-78)
Sex
Female 131 (31.1%) 299 (29.6%) 105 (29.8%) 430 (38.9%) 965 (33.4%)
Male 290 (68.9%) 710 (70.4%) 247 (70.2%) 675 (61.1%) 1,922 (66.6%)

Charlson Comorbidity index

Mean + SD

1.06 + 1.65

1.30+1.59

0.95+1.47

1.92+2.03

1.46+1.81

Median (IQR)

0 (0-2)

0 (0-2)

0 (0-2)

2 (0-3)

1(0-2)
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| Results i 1L Treatments
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Mean time from diagnosis to 1L = 651 days.
1L treatment shift in 2015 = C+0O and ibrutinib utilization
iIncreased, FCR and Chlor decreased.
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Results i 2L and 3L Treatments
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A Less then a third of 1L-treated CLL patients (N=827) received a 2L
treatment, with ibrutinib as the most frequently (65%) 2L-
administered treatment.

A Both 1L FCR-treated (78%) and C+O-treated (89%) patients went
on to receive 2L-ibrutinib.

3L:

A 124 patients received 3L treatment and mean between treatment
time was 0.98 years.
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Survival Probability
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Median OS was 6.2 years for pre-2015 group; N/A for post-2015 group.
Based on all 1L treatment initiation, 86% and 61% reached 1- and 5-year

survival.

FCR treated patients had better survival: 93% and 74% reached 1- and 5-

year survival.
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Table 1 outlines attributable costs per year and by resource type.
Overall mean attributable cost per CLL patient= $54,315.
The majority of costs were incurred in Year 1, with a steady
decrease over subsequent years.

The main cost drivers were oral medication, cost of intravenous
medications and cancer clinic visits.

o I I I»
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Results 7 1L Costs by Treatment

Cost type Ibrutinib C+0 FCR Other
First line treatment- N (patients) 159 285 882 882
Overall total costs $57,739 $56,872 $48,934 $31,658
Cancer clinic visit total costs $5,342 $16,461 $21,204 $9,800
Chemotherapy (NDFP) total costs $197 $35,180 $19,931 $10,840
Emergency department visit total costs $491 $217 $305 $425
Inpatient hospitalization admission total costs $5,010 $1,440 $2,126 $3,476
Oral medications (ODB) total costs $41,115 $1,138 $2,233 $2,636
Outpatient clinic visit total costs $1,292 $529 $845 $1,383
Physician services (OHIP) total costs $2,817 $1,626 $2,101 $2,244
Same day surgery admission total costs $661 $76 $40 $129

A The overall mean cost per patient was highest with ibrutinib

($57,739)

and

owe st

n
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A Cost drivers were drug costs (ODB in the ibrutinib group,

chemotherapy in the C+0O, FCR and other groups), followed by

cancer clinic visits.
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Conclusions

COHORT:

A Estimated 10,000 CLL patients identified in OCR, with almost 3,000
receiving 1L treatments.

TREATMENT:

A By 2015, 1L shift observed with increased utilization of C+O and
ibrutinib and decreased utilization of FCR.

SURVIVAL:

A 1L FCR-treated patients had improved survival (1-year= 93% alive).
COSTS:

A $54,315 = Overall mean attributable cost per CLL patient.

A Amongst 1L treatments, ibrutinib had highest overall mean cost per
patient ($57,739).
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Take Away Message

Population-level results can support healthcare decision-makers by:

A Characterizing the size/demographics of CLL patient population.
A Identifying real-world treatment patterns (line, type, time).

A Calculating survival outcomes.

A Determining resource utilization and costs (attributable, drivers).
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Questions and Thank You
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