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INTRODUCTION
Chronic myeloid leukemia (CML) includes chronic phase (CP) and an advanced phase that can be
further divided into accelerated phase (AP) and a later blast phase (BP). (1)

 

According to estimates of the American Cancer Society, approximately 8,450 new cases of CML
were diagnosed in the United States (US) in 2020 with approximately 1,130 deaths due to CML.
(2) An estimated prevalence of 0.125 per 10,000 individuals of all ages was reported for Europe in
2016. (3)

 

The current standard of care for patients with CP-CML are the tyrosine kinase inhibitors (TKIs),
the 5-year survival rates are around 70% including patients receiving TKI treatment in 3L. (4-7)

 

Management of CML is associated with extensive economic burden. The objective of systematic
literature review (SLR) was to conduct a comprehensive assessment of economic evaluations in
CML.
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METHODS
Literature search of publications in English language from 2010-2020 was conducted in Embase®,
MEDLINE®, MEDLINE® In-Process, NHS EED including health technology assessment reports
(HTAs) and relevant conference proceedings to identify economic evaluations of CML that
fulfilled the inclusion criteria.

 

Adult patients (aged ≥18 years) diagnosed with CML were included in the review.

 

Subgroups of interest included patients resistant to and intolerant to prior TKI treatments and
subgroups of patients based on response to prior TKI treatments.

 

Patients with CML in advanced phases were excluded.

 

The interventions of interest were asciminib, nilotinib, imatinib, dasatinib, bosutinib, ponatinib,
interferon (broad spectrum), allogeneic stem cell transplantation (Allo-SCT), homoharringtonine
(omacetaxine) and best supportive care (including hydroxycarbamide).

 

Screening and extractions were performed through two reviewer process. Each citation was
screened by two independent reviewers, and any discrepancies between reviewers were reconciled
by a third independent reviewer.

 

Data from the included studies were extracted by one reviewer and the quality and completeness
of the data were thoroughly checked by the second reviewer.

 

All the extracted studies were critically appraised using the Drummond’s checklist. (8)
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RESULTS
Study selection

The searches retrieved 1492 records; 35 fulfilled eligibility criteria, which included 28 unique
published studies and 16 HTA reports identified through hand searching (Figure 1).

Study characteristics

Fifteen studies and six HTAs included patients with CP-CML, whereas 13 studies and five HTAs
did not mention stage of CML. Five HTAs included patients with CP-, AP- or BP-CML.

Majority of studies evaluated first-line treatment with TKIs.

Included studies were conducted across 14 countries, with most studies conducted in the US (n=8),
followed by China (n=5) (Figure 2).
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Interventions and type of economic evaluation

Treatments evaluated included imatinib, dasatinib, nilotinib, ponatinib and bosutinib (Figure 3).

Majority of the journal articles and HTAs were either cost-utility or cost-effectiveness analyses.

Payer perspective was widely used across the analyses (n=30). Four studies were conducted from
a societal perspective.

Most studies used a Markov model and the time horizon varied from ≤5 years to life-time.

Twenty one published studies and fourteen HTAs performed a cost-utility analysis.

           o   Most studies and HTAs reported cycle length of 1 month (Range: 1-12 months).

 

Economic evaluation of TKIs in the treatment of CML

First-line treatment

Fifteen studies and six HTAs conducted economic evaluations of first-line TKIs (Figure 4a).

As first-line therapy, imatinib was cost-effective in six studies as compared to standard-of-care,
nilotinib and dasatinib in 2 studies each. (9-13)

Nilotinib was found cost-effective versus imatinib and dasatinib in five studies. (14-17)
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Evidence was available from the Netherlands, US, UK and China

 

Second-line treatment

Nine studies and seven HTAs conducted economic evaluations of second line TKIs (Figure 4b).

As second-line therapy, nilotinib and dasatinib were found to be cost-effective versus high-dose
imatinib. (18)

Under patient access schemes bosutinib and dasatinib were cost-effective as compared with
hydroxycarbamide and imatinib/nilotinib, respectively. (19, 20)

Evidence was primarily available from the US, followed by China, UK, Scotland and Italy

 

Third-line treatment

One study and two HTAs from NICE conducted economic evaluations of third line TKIs (Figure
4c).

Ponatinib was cost-effective versus interferon alpha (INF- α), hydroxycarbamide, bosutinib, and
Allo-SCT.21 Bosutinib was found to be cost-effective as compare to hydroxycarbamide. (20)

For CP-CML patients, ponatinib ICERs were below £30,000 per QALY. (21)
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KEY FINDINGS AND CONCLUSIONS
Overall, imatinib was cost-effective versus standard of care, dasatinib, nilotinib, hydroxyurea and
IFN-α in newly-diagnosed patients with CML as first-line therapy based on evidence available
from the Netherlands, US, UK and China

 

Nilotinib and dasatinib were generally cost-effective versus imatinib, standard of care, as second-
line agents in patients who are resistant/intolerant to imatinib and IFN-α based on evidence
primarily available from the US, followed by China, UK, Scotland and Italy

 

Limited evidence (two studies evaluating ponatinib and bosutinib) from the UK exists regarding
the economic evaluations in the third-line setting.
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