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Health Care Cost Associated With Contemporary
Chronic Myelogenous Leukemia Therapy
Compared With That of Other
Hematologic Malignancies
Jennifer J. Wilkes, MD, MSCE1,2,3; Gary H. Lyman, MD, MPH4,5; David R. Doody, MS4; Shasank Chennupati, PharmD, MPH4;

Laura K. Becker, MS3; Pamela E. Morin, MBA3; Lena E. Winestone, MD, MSHP6; Henry J. Henk, PhD3; and Eric J. Chow, MD, MPH1,2,4

QUESTION ASKED: What is the cost of care of con-
temporary chronic myelogenous leukemia (CML)
therapy in comparison with the cost of treatment of
other hematologic malignancies? How can this com-
parison inform the ongoing conversation around cost
of care in CML?

SUMMARY ANSWER: Total mean annualized costs for
CML care were greater than costs for patients with
hematologic malignancies and the general population
($82,054 which was $25,471 more than hematologic
malignancies and $74,993 more than the general
cohort); the cost of CML care exceeded the cost of
other hematologic malignancy care after the first
6 months of treatment. This increased cost is attrib-
uted to the cost of all tyrosine kinase inhibitor (TKI)
therapy, which also increased over the time of
this study.

WHAT WE DID: A retrospective cohort was constructed
from OptumLabs Data Warehouse data from 2000 to
2016, and a CML cohort was defined by more than 2
CML claims and continuous enrollment for 6 months
before and 1 year after; this cohort was frequency
matched 4:1 with hematologic and general cohorts.
Generalized linear models were used to evaluate the

variation in total mean annualized health care costs in
the 3 cohorts and the influence of factors associated
with those costs.

WHAT WE FOUND: Contemporary CML costs greatly
exceeded those for treatment of other hematologic
malignancies after the first 6 months of therapy. This
cost difference was driven by the cost of TKI pre-
scriptions, because hematopoietic stem-cell trans-
plantation decreased for CML and because the cost of
the TKIs increased over the course of this study.

BIAS, CONFOUNDING FACTORS, DRAWBACKS: This
study was performed within a claims database, which
may limit generalizability, and it does not account for
indirect costs of care. We also did not capture the most
recent years with increased availability of generic TKIs.

REAL-LIFE IMPLICATIONS: The results emphasize the
continued need for advocacy and counseling around
the cost of TKIs in CML, among oncologists, advocacy
groups, patients, and other stakeholders. The con-
clusions also provide an additional perspective of the
relative cost of CML therapy compared with the cost of
treatments given to other patients in an oncologist’s
practice.
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abstract

PURPOSE Given the widespread introduction of tyrosine kinase inhibitors (TKIs), we evaluated the cost as-
sociated with chronic myelogenous leukemia (CML) care compared with the cost of care for patients with
hematologic malignancies (HEM) and for patients without cancer (GEN), to aid with resource allocation and
clinical decision making.

METHODS A retrospective cohort was constructed from the OptumLabs Data Warehouse using claims from 2000
to 2016. Eligible patients had$ 2 CML claims and were enrolled continuously for$ 6 months before diagnosis
and$ 1 year afterward (n5 1,909). Patients with CML were frequencymatched 4:1 with HEM and GEN cohorts
and were observed through October 2017. We used generalized linear models to assess the variation in total
mean annualized health care costs in the 3 cohorts and to examine the influence of factors associated with costs.

RESULTSMean annualized costs for CML were $82,054 (ie, $25,471 [95% CI, $20,808 to $30,133] more than
those for HEM and $74,993 [95% CI, $70,818 to $79,167] more than those for GEN); these differences were
driven by pharmacy costs in the CML group. The cost of CML care exceeded that for HEM and GEN for all index
years in this study and increased over each diagnostic interval until 2015, peaking at $91,990. Themean annual
cost of all TKIs increased. Imatinib’s mean annualized cost was $41,546 in the period 2000-2004 but increased
to $105,069 in the period 2015-2017. In multivariable analysis, percent days on TKIs had the greatest influence
on cost: $ 75% of the time versus none showed a difference in cost of $108,716 (95% CI, $99,193 to
$118,239).

CONCLUSION Contemporary CML costs exceeded the cost of treatment of other hematologic malignancies. Cost
was primarily driven by TKIs, whose cost continued to increase over time.

JCO Oncol Pract 17:e406-e415. © 2020 by American Society of Clinical Oncology

INTRODUCTION

Chronicmyelogenous leukemia (CML) comprises 15%
of leukemia diagnoses in the United States. An esti-
mated 8,990 new patients will be diagnosed with CML
in 2019.1 The initial IRIS study of imatinib showed that,
for those patients randomly assigned to imatinib, the
estimated overall survival at 10 years was 83.3%.2 In
real-world practice, with the approval of imatinib as
a first-line therapy for CML in 2001 and the in-
troduction of second- and third-generation tyrosine
kinase inhibitors (TKIs) into the market, annual mor-
tality from CML decreased from 0.9 deaths per
100,000 in 1998 to 0.3 deaths per 100,000 persons in
2016.3 As a result, the prevalence of patients with CML
has greatly increased, with CML now being treated
more as a “chronic, indolent” disease. There were an

estimated 54,226 people living with CML in the United
States in 2016 and estimates of 10-12/100,000 people
affected.1 At this time, 5 TKIs (bosutinib, dasatinib,
imatinib, nilotinib, and ponatinib) have been US Food
and Drug Administration (FDA) approved for the
treatment of CML

As the prevalence of people living with CML increases,
understanding the cost of ongoing care in this patient
population both at diagnosis and in subsequent years
becomes more important. The economic burden of
care on patients and payers, and the drivers of these
costs, become increasingly important as longevity
increases. Benchmarking the cost of care for those
with other hematologic malignancies and the general
commercial insurance population provides perspec-
tive as to the relative financial impact of CML therapy.
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We hypothesized that the cost of CML care would exceed
that of hematologic malignancies once the more intense
inpatient phases of care have passed after the first 6
months, and cost differences would be primarily associated
with the cost of TKI prescriptions. In 2013, a group of more
than 100 experts in the CML field highlighted concerns
regarding the cost of oral TKI therapy in the United States.4

In this statement paper, this international group compiled
the price in thousands of US dollars of annual treatment of
CML: imatinib at $92,000, nilotinib at $115,500, and
dasatinib at $123,500.4 Although other groups have
demonstrated that in the Medicare population, CML care
exceeds the cost of care of those without a cancer di-
agnosis, to our knowledge, the comparison with those af-
fected by other hematologic malignancies has not been
established.5

METHODS

Study Population

This retrospective study used de-identified data from the
OptumLabs Data Warehouse (OLDW), which includes
claims data for commercially insured and Medicare Ad-
vantage enrollees, representing a diverse mixture of ages,
ethnicities, and geographic regions across the United
States.6 Three mutually exclusive matched cohorts were
defined for this analysis: (1) patients with CML, (2) pa-
tients with non-CML hematologic malignancy (HEM), and
(3) the general population (GEN). Eligible patients with
CML were those who had a nondiagnostic medical claim
for CML (International Classification of Diseases, 9th re-
vision [ICD9], code 205.1 or International Classification of
Diseases, 10th revision [ICD10] code C92.1) beginning
January 1, 2000, through October 31, 2016. We defined
the initial CML claim date as our “index” date. To reduce
the possibility of misclassification, eligible patients with
CML were required to have at least 1 additional CML code
within 30 to 365 days of the initial claim. The HEM group
was defined similarly on the basis of ICD9/10 codes for
lymphoid leukemias, lymphomas, and myeloma. We ex-
cluded patients with acute myeloid leukemia codes, given
the possibility of misclassification with CML. The GEN
group included enrollees without any cancer diagnoses
over their enrollment period. Because patients in the GEN
group did not have a natural diagnosis date, a proxy index
date was chosen for these individuals, defined as their
health plan enrollment date plus a randomly generated
number of days, on the basis of a gamma distribution. A
gamma distribution was chosen because it best repre-
sented the distribution of days between the enrollment
date and the diagnosis date in the CML group. Individuals
chosen for all 3 cohorts were required to be continuously
enrolled in the OLDW for at least 180 days before the index
date and for at least 365 days after the index date. For
the CML and HEM groups, we excluded individuals who
had any solid tumor cancer diagnosis codes during the

180 days before the index date or the 365 days after the
index date. Because the CML group was the primary
group of interest, the HEM and GEN groups were each
frequency matched on an approximate 4:1 ratio to the
CML group on the basis of age (10-year increments), sex,
index year (3-year increments), geographic region (10 US
census divisions), and insurance (commercial v Medi-
care). Overall, follow-up data were available for this
analysis through October 31, 2017.

Outcomes

The OLDW contains claims information for all prescription
medications and medical services submitted to a health
plan for payment. For our primary outcome, we focused on
mean annualized total health care costs, which included
both health plan liability and patient liability (ie, out-of-
pocket copayments). The components of total cost con-
sisted of all covered prescription medications and medical
services received. In subanalyses, we also examined mean
pharmacy (prescriptionmedications) costs, including those
directly attributed to TKIs used for CML care (ie, imatinib,
dasatinib, nilotinib, ponatinib, and bosutinib) and patient
out-of-pocket costs. All costs were converted to 2017
dollars using the medical component of the Consumer
Price Index.

Explanatory Variables

In addition to the demographic characteristics mentioned
earlier in the text, the OLDW provides information on each
individual’s race/ethnicity, household income, and baseline
Charlson comorbidity index (CCI). Ethnicity, household
income, and educational level are sourced from a national
supplier of consumer marketing data. Household income is
imputed on the basis of a model using both public and
private consumer data. The CCI was defined using claims
data from the initial 120 days before the index date (ie, we
excluded the 2-month period immediately before the index
date, given concern that the presentation and diagnosis of
cancer may inflate one’s baseline’s CCI) and excluded
cancer-related items. From the OLDW, we also determined
the following annualized variables for health care use:
number of ambulatory visits (, 5, 5-9, 10-19, and $ 20);
emergency room visits (0, 1, $ 2); and inpatient days (0,
. 0 to , 2, 2-6, $ 7); days with TKI prescription coverage
(0, 1% to 49%, 50% to 74%, and$ 75%); and any receipt
of a hematopoietic-cell transplantation (HCT; ICD9 codes
279.5, 996.85, and V42.81, V42.82; ICD10 codes T86.0
and Z94.8).

Statistical Analyses

Annualized costs (total and out of pocket) were calculated
by summing costs from all medical and pharmacy claims
between the index date and the end of continuous en-
rollment or the end of the study period (whichever occurred
first) and dividing by the accrued time in that period (in
years). We compared costs across the 3 cohorts using
1-way analysis of variance (ANOVA) and did pairwise
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comparisons using t tests. We used generalized linear
models (GLM) to assess the variation in total costs in the 3
cohorts, using a gamma family and a log link. Effects are
expressed as the exponentiated beta coefficient (with
95% CIs), which can be interpreted as the relative cost in
the indicated group, and also as absolute differences (with
95% CIs) using predictive margins. Models were adjusted
for the frequency-matched factors (sex, age at index date,

index year, geographic region, and insurance). Within the
CML cohort, GLM was also used to examine the influence
of various factors hypothesized to be associated with
costs: sex, age at index date, index year, race/ethnicity,
insurance, CCI, TKI prescription coverage, HCT, and
annualized health care use. Analyses were completed
using Stata/SE 15 (College Station, TX) and R versions
3.5.1 and 3.6.1 software.

TABLE 1. Demographic Characteristics of the CML, HEM, and GEN Cohorts

Characteristic

Cohort

CML
(n 5 1,909)

HEM
(n 5 7,268)

GEN
(n 5 7,636)

Age at diagnosis, years

0-19 44 (2.3) 162 (2.2) 176 (2.3)

20-39 291 (15.2) 1,031 (14.2) 1,164 (15.2)

40-59 731 (38.3) 2,776 (38.2) 2,924 (38.3)

60-69 378 (19.8) 1,478 (20.3) 1,512 (19.8)

70-87 465 (24.4) 1,821 (25.1) 1,860 (24.4)

Sex

Female 865 (45.3) 3,277 (45.1) 3,460 (45.3)

Ethnicity

White 1,398 (73.2) 5,551 (76.4) 5,503 (72.1)

Black 194 (10.2) 696 (9.6) 794 (10.4)

Asian 60 (3.1) 129 (1.8) 290 (3.8)

Hispanic 153 (8.0) 458 (6.3) 636 (8.3)

Unknown 104 (5.4) 434 (6.0) 413 (5.4)

Household income, $

, 50,000 479 (25.1) 1,762 (24.2) 1,951 (25.6)

50,000-74,999 268 (14.0) 1,084 (14.9) 1,185 (15.5)

75,000-99,999 230 (12.0) 944 (13.0) 938 (12.3)

$ 100,000 580 (30.4) 2,238 (30.8) 2,194 (28.7)

Unknown 352 (18.4) 1,240 (17.1) 1,368 (17.9)

Index year

2000-2004 300 (15.7) 1,151 (15.8) 1,247 (16.3)

2005-2009 555 (29.1) 2,157 (29.7) 2,213 (29.0)

2010-2014 782 (41.0) 2,930 (40.3) 3,088 (40.4)

2015-2016 272 (14.2) 1,030 (14.2) 1,088 (14.2)

Health plan type

Commercial 1,386 (72.6) 5,272 (72.5) 5,544 (72.6)

Medicare Advantage 523 (27.4) 1,996 (27.5) 2,092 (27.4)

Charlson comorbidity index

0 1,556 (81.5) 5,874 (80.8) 6,710 (87.9)

1 196 (10.3) 797 (11.0) 582 (7.6)

$ 2 157 (8.2) 597 (8.2) 344 (4.5)

Median years enrolled, continuous (IQR) 2.8 (1.7-4.6) 2.8 (1.7-4.6) 2.8 (1.7-4.6)

NOTE. Data presented as No. (%) unless indicated otherwise.
Abbreviations: CML, chronic myelogenous leukemia; GEN, general population; HEM, other hematologic malignancy; IQR, interquartile range.
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RESULTS

Patient Demographics and Clinical Characteristics

A total of 1,909 enrollees with CML between 2000 and 2016
whomet the inclusion criteria were identified. These enrollees
were matched with 7,268 HEM and 7,636 GEN enrollees
over the observation period. The HEM group consisted of
32.7% lymphoid leukemia, 25.7% non-Hodgkin lymphoma,
22.3% Hodgkin lymphoma, 18.2%myeloma, and 1% other.
Demographic characteristics of these cohorts were similar by
design (Table 1). Median ages were as follows: CML, 57 years
(interquartile range [IQR], 45-69 years); HEM, 58 years (IQR,
46-70 years); and GEN, 56 years (IQR, 44-69); the median
follow-up time for all 3 groups was 2.8 years (IQR, 1.7-
4.6 years in all groups).

Cost Comparisons

Total mean annualized costs in the CML cohort were
greater than the costs in the HEM and GEN cohorts
($82,054 v $56,886 and $7,139, respectively; P , .01 for
ANOVA and all pairwise comparisons; Fig 1 and Table 2).
There was no statistical difference in mean inpatient costs
between the CML and the HEM cohort, with annualized
costs for all years for CML care of $15,105 and HEM care of
$16,184 (P 5 .44). However, total pharmacy costs were
significantly greater in the CML group than in the HEM and
GEN groups ($48,233 v $7,607 and $1,833, respectively,
P, .01), which was driven by the cost of TKI prescriptions
($44,035 out of $48,233). When differences in total an-
nualized costs were adjusted for frequency-matched var-
iables, results were essentially unchanged (CML, $25,471
[95% CI, $20,808 to $30,133] more v HEM and $74,993
[95% CI, $70,818 to $79,167] more v GEN).

In subanalyses, the cost of care for the CML cohort was
greater than that for the HEM and GEN cohorts over each

diagnostic epoch (P , .01 for ANOVA and all pairwise
comparisons; Fig 1). Costs for CML care also increased over
each 5-year diagnostic interval until 2015 ($64,188 in
2000-2004, peaking at $91,990 in 2010-2014). To better
understand the contribution of time from diagnosis on the
cost of care, we also evaluated the costs since index date.
The cost of HEM care exceeded the cost of CML care only
for the first 6 months after diagnosis (CML, annualized
$101,190 v HEM, $116,991). Subsequently, the cost of
care for CML exceeded costs for the 2 comparison cohorts
after the first 6 months after the index date (P , .01 for 3-
way comparison and for each pairwise comparison).

In the treatment of CML, this time period highlighted
a paradigm shift. Overall, HCT usage was more common in
the early 2000s, peaking around 2004, but it has sub-
sequently declined (Fig 2A). From 2000 to 2004, imatinib
was the only TKI being prescribed, with a mean annualized
cost of $41,546; 2005-2009 demonstrated increased use
of dasatinib and nilotinib, with a mean annualized cost for
imatinib of $53,463; dasatinib, $77,142; and nilotinib,
$96,912 (Fig 2B). During 2010-2014, the annual mean
cost of imatinib ($77,219), dasatinib ($100,983), and
nilotinib ($100,385) all increased. Ponatinib and bosutinib
were prescribed for few patients (n, 20 claims each year),
with total annual mean costs between 2010 and 2014 of
$148,304 and $110,131, respectively. From 2015 to 2017,
there was continued cost increases for imatinib ($105,069),
dasatinib ($116,729), nilotinib ($112,780), and bosutinib
($134,337). During this time, ponatinib had a particularly
large cost increase, to a mean annual cost of $264,138
versus $143,304 in prior years. Out-of-pocket costs also
increased between 2001 and 2017 (Fig 2C).

In multivariable analysis limited to CML enrollees only, the
treatment-level factor that had the largest independent
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TABLE 2. Predictors of Mean Total Annualized Costs Within the CML Cohort (n 5 1,909), on the Basis of a Generalized Linear Model

Predictor exp(b) 95% CI Cost ($) Difference ($)
95% CI for

Difference ($)

Sex

Female 1.00 Ref 86,060 – –

Male 1.01 0.94 to 1.07 86,583 523 25,098 to 6,144

Age at index, years

0-19 1.64 1.26 to 2.14 106,093 41,493 15,463 to 67,523

20-39 1.42 1.23 to 1.64 91,488 26,888 16,111 to 37,666

40-59 1.50 1.30 to 1.72 96,859 32,259 21,843 to 42,675

60-69 1.30 1.15 to 1.48 84,184 19,584 10,704 to 28,465

$ 70 1.00 Ref 64,600 – –

Race/ethnicity

White non-Hispanic 1.00 Ref 84,737 – –

Other 1.07 0.99 to 1.15 90,738 6,001 2608 to 12,610

Index year

2000-2004 1.00 Ref 63,262 – –

2005-2009 1.17 1.05 to 1.32 74,283 11,020 3,265 to 18,775

2010-2014 1.59 1.42 to 1.77 100,438 37,176 29,085 to 45,266

2015-2016 1.58 1.40 to 1.78 99,987 36,725 27,319 to 46,130

Business line

Commercial 1.14 1.00 to 1.29a 89,095 10,917 533 to 21,301

Medicare Advantage 1.00 Ref 78,178 – –

Charlson comorbidity index

0 1.00 Ref 86,900 – –

1 0.97 0.85 to 1.11 84,330 22,570 213,700 to 8,559

$ 2 0.96 0.85 to 1.09 83,595 23,306 213,996 to 7,385

Percentage of days with TKI prescription

None 1.00 Ref 34,421 – –

, 50 1.87 1.65 to 2.12 64,431 30,010 23,732 to 36,287

50 to , 75 2.92 2.61 to 3.26 100,519 66,098 58,499 to 73,697

$ 75 4.16 3.73 to 4.63 143,137 108,716 99,193 to 118,239

History of hematopoietic-cell transplantation

No 1.00 Ref 80,695 – –

Yes 1.69 1.39 to 2.05 136,244 55,549 30,077 to 81,021

Ambulatory visits

, 5 1.00 Ref 38,444 – –

5 to , 10 1.51 1.22 to 1.89 58,234 19,790 10,701 to 28,879

10 to , 20 1.84 1.49 to 2.27 70,784 32,341 23,778 to 40,903

$ 20 2.62 2.12 to 3.24 100,699 62,255 52,969 to 71,541

Emergency room visits

0 1.00 Ref 84,454 – –

. 0 to ,1 1.02 0.95 to 1.10 86,194 1,740 24,738 to 8,218

1 to , 2 0.98 0.87 to 1.11 82,789 21,665 211,668 to 8,338

$ 2 1.11 0.96 to 1.29 93,788 9,334 24,438 to 23,107

(continued on following page)
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influence on cost was the percentage of days on a TKI
($ 75% of time v none: $108,716 [95% CI, $99,193 to
$118,239]; Table 2). Other factors associated with cost in-
cluded a history of HCT, a greater number of inpatient days,
and a greater number of ambulatory visits. Patient-level
factors influencing costs included younger age but not CCI.

DISCUSSION

Within an insurance database of commercial and Medicare
Advantage enrollees, we evaluated the cost of CML therapy
in the United States over time from 2000 to 2016 during the
time period when TKIs were introduced and became
widespread. We sought to compare the cost of care with
that of a frequency-matched population of patients with
hematologic malignancies and that of patients without
a cancer diagnosis. We found that contemporary CML costs
greatly exceeded the cost of treatment of other hematologic
malignancies after the first 6 months of therapy. Overall, the
average annual cost of CML care was more than $25,000
the cost of other hematologicmalignancy care and $75,000
more expensive than for an individual from the general
population without cancer. This difference was primarily
driven by the cost of TKI prescriptions, with patients with
CML without a TKI incurring a cost $108,716 less than
those who received a TKI more than 75% of the time; this
cost difference occurred despite the decrease in use of
HCT for CML over time.

These results from a commercial and Medicare Advantage
database reflect similar contributions of TKI use to the cost
of care found in the Medicare population alone. A prior
study of patients. 65 years of age using a SEER-Medicare
linked data set estimated the cost of CML care with TKIs
from 2007 to 2012 at $132,607, compared with $41,268
for those with CML not receiving a TKI, adjusted to 2018
dollars.5 In particular, understanding the relative cost of
CML care as compared with the care of other hematologic
malignancies is helpful to frame the acute need for financial
support with the ongoing need for TKI therapy. It also
highlights the paradigm shift from earlier HCT to TKI use in
CML care. For comparison, a recent study of the economic
burden of relapsed and refractory AML (acute myeloid
leukemia) active therapy from a commercial database in

the United States showed that the mean cost from relapse
until death or end of study was $524,595 if transplantation
was included, compared with $263,310 without trans-
plantation.7 For patients who had a higher intensity of care,
inpatient admissions were the largest component of cost,
with prescriptions contributing only $24,640.7 In com-
parison with the intensity of care delivered in the relapsed/
refractory AML setting, the need for inpatient care in CML is
smaller when HCT is omitted, and the prescription costs
demonstrated in this study are much greater.

The contribution of TKIs to the total direct costs of con-
temporary CML care is not surprising, given the paradigm
shift in CML management after the advent of imatinib. This
finding is also similar to the results of a recently published
evaluation of patients in 10 integrated health care systems
that demonstrated that 81% of their patients with CML
received an oral agent between 2000 and 2017.8 Un-
derstanding the relative cost of CML care and the impact of
TKI use on this cost is of particular importance as the
prevalence of patients with CML increases.9 Imatinib was
introduced in 2001 at $26,400 per year in 2001 dollars,
and by 2016, the price had reached more than $120,000
per year.10 As argued by Chen and Kesselheim,10 the ex-
pected decrease in drug pricing with the advent of generic
imatinib has been slow to be seen. With the introduction of
generic imatinib to the market in the United States in
February 2016, there was exclusivity with 1 generic ima-
tinib manufacturer, with an initial pricing of generic imatinib
at 30% below the price of the brand name product.10,11 In
a study of a tertiary academic center, dasatinib was one of
the top medications requiring financial assistance.12 A
recently published economic model of cost savings of
switching to generic imatinib cited 30-day wholesale ac-
quisition costs in 2018 for dasatinib at $12, 912 and
nilotinib at $13,644 versus branded imatinib at $10,122
and generic at $410, whereas other studies estimated
generic imatinib at approximately $8,000 in 2017.13,14 We
found TKI cost to be increasing over time. Ward et al15

evaluated total costs in patients with CML initiating care
with a first-generation versus a second-generation TKI and
demonstrated that total costs were 1.3 times higher for
those starting with a second-generation TKI because of
differences in pharmacy costs. Treatment initiation with

TABLE 2. Predictors of Mean Total Annualized Costs Within the CML Cohort (n5 1,909), on the Basis of a Generalized Linear Model (continued)

Predictor exp(b) 95% CI Cost ($) Difference ($)
95% CI for

Difference ($)

Inpatient stay, days

0 1.00 Ref 60,132 – –

1 1.10 1.02 to 1.19 66,067 5,935 1,038 to 10,833

2-6 1.41 1.27 to 1.58 85,144 25,012 16,636 to 33,389

$ 7 3.47 2.99 to 4.03 208,795 148,664 120,628 to 176,699

Abbreviations: CML, chronic myelogenous leukemia; exp(b), exponentiated beta coefficient; Ref, reference; TKI, tyrosine kinase inhibitor.
a95% CI rounds to 1.0 but excludes 1.0.
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second- and third-generation TKIs also seems to be in-
creasingly common, so additional efforts to control the cost
of CML care will be needed.14 Cost changes, use of second-
and third-generation TKIs, the ongoing impact of cost on
medication adherence, and improved understanding of the

equivalency of generics will be needed to determine the
impact of the introduction of generic TKIs into the market.

Another potential paradigm shift in CML therapy may occur
with the publication of de-escalation and discontinuation
trials such as STIM, DESTINY, and EURO-SKI, which
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demonstrated the safety of de-escalation and discontinua-
tion of TKIs in some populations and the safety of restarting if
there was a loss ofmajor molecular response.16-18 As a result,
discontinuation of TKIs for treatment-free remission is now
more likely to move forward as a tenable treatment option for
many patients.17,18 Recent modeling of the costs associated
with discontinuation indicate that imatinib may still be the
most cost-effective TKI, but additional evaluation as generic
versions of second- and third-generation TKIs become
available will be important.19

There are particular limitations to this study that may affect
generalizability. First, because of the design and data
source, we cannot address the costs of care of patients who
are not insured and cannot account for the indirect costs of
care such as lost days of work or transportation costs.
Uninsured patients have been shown to have a lower
adherence to TKI use and risk additional long-term costs.20

Second, the component of drug costs to the insurer and the
patient may vary by insurance type, and our study was

limited to patients in the OLDW; however, the costs here
reflect paid costs. Third, although the time period we ex-
amined extends into late 2017, generic imatinib was not
FDA approved until February 1, 2016, and therefore, we
may not yet have captured the more recent effects on
imatinib and other TKI pricing in response to this market
change.

In conclusion, we found that the cost of contemporary
CML care exceeded the cost of care for matched patients
with hematologic malignancies after the first 6 months of
therapy and for the general population. This cost was
primarily driven by the cost of the prescription of TKIs as
HCT use decreased over time. As therapeutic goals in
CML continue to evolve toward treatment-free remission,
continuing to monitor the relative cost of treatment will be
important to both the health care system and the indi-
vidual patient. This may also allow for additional advocacy
efforts to help curtail costs with the introduction of
generics.
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16. Mahon FX, Réa D, Guilhot J, et al: Discontinuation of imatinib in patients with chronic myeloid leukaemia who have maintained complete molecular remission
for at least 2 years: The prospective, multicentre Stop Imatinib (STIM) trial. Lancet Oncol 11:1029-1035, 2010

17. Clark RE, Polydoros F, Apperley JF, et al: De-escalation of tyrosine kinase inhibitor therapy before complete treatment discontinuation in patients with chronic
myeloid leukaemia (DESTINY): A non-randomised, phase 2 trial. Lancet Haematol 6:e375-e383, 2019

18. Saussele S, Richter J, Guilhot J, et al: Discontinuation of tyrosine kinase inhibitor therapy in chronic myeloid leukaemia (EURO-SKI): A prespecified interim
analysis of a prospective, multicentre, non-randomised, trial. Lancet Oncol 19:747-757, 2018

19. Yamamoto C, Nakashima H, Ikeda T, et al: Analysis of the cost-effectiveness of treatment strategies for CML with incorporation of treatment discontinuation.
Blood Adv 3:3266-3277, 2019

20. Perry AM, Brunner AM, Zou T, et al: Association between insurance status at diagnosis and overall survival in chronic myeloid leukemia: A population-based
study. Cancer 123:2561-2569, 2017

n n n

e414 © 2020 by American Society of Clinical Oncology Volume 17, Issue 3

Wilkes et al



AUTHORS’ DISCLOSURES OF POTENTIAL CONFLICTS OF INTEREST

Health Care Cost Associated With Contemporary Chronic Myelogenous Leukemia Therapy Compared With That of Other Hematologic Malignancies

The following represents disclosure information provided by authors of this manuscript. All relationships are considered compensated unless otherwise noted.
Relationships are self-held unless noted. I5 Immediate Family Member, Inst5My Institution. Relationships may not relate to the subject matter of this manuscript.
For more information about ASCO’s conflict of interest policy, please refer to www.asco.org/rwc or ascopubs.org/op/authors/author-center.

Open Payments is a public database containing information reported by companies about payments made to US-licensed physicians (Open Payments).

Gary H. Lyman

Consulting or Advisory Role: G1 Therapeutics, Partners Healthcare, Mylan,
Spectrum Pharmaceuticals, Invitae, Sandoz-Novartis, Samsung Bioepis,
bioTheranostics, BeyondSpring Pharmaceuticals, Daiichi Sankyo
Research Funding: Amgen (Inst)
Travel, Accommodations, Expenses: Bayer

Laura K. Becker

Employment: Optum
Stock and Other Ownership Interests: United Health Group

Pamela E. Morin

Employment: United Healthcare
Stock and Other Ownership Interests: United Healthcare
Research Funding: United Healthcare

Lena E. Winestone

Stock and Other Ownership Interests: Pfizer, Merck
Consulting or Advisory Role: Enlytic (I)

Henry J. Henk

Employment: Optum
Stock and Other Ownership Interests: United Health Group

No other potential conflicts of interest were reported.

JCO Oncology Practice e415

Cost of Care for CML v that for Other Hematologic Malignancies

http://www.asco.org/rwc
http://ascopubs.org/op/authors/author-center
https://openpaymentsdata.cms.gov/

	Health Care Cost Associated With Contemporary Chronic Myelogenous Leukemia Therapy Compared With That of Other Hematologic  ...
	INTRODUCTION
	METHODS
	Study Population
	Outcomes
	Explanatory Variables
	Statistical Analyses

	RESULTS
	Patient Demographics and Clinical Characteristics
	Cost Comparisons

	DISCUSSION
	REFERENCES
	opopOPJCO Oncology PracticeJ Onc Prac2688-1527Wolters Kluwer HealthOP.20.0014310.1200/OP.20.0014300DRUG COSTS & MANAGEMENT0 ...

	op.20.00143recap.pdf
	Health Care Cost Associated With Contemporary Chronic Myelogenous Leukemia Therapy Compared With That of Other Hematologic  ...




