Commentary

Background. Tyrosine kinase inhibitors (TKI) introduction into chronic myeloid leukemia
(CML) therapy dramatically improved patients' prognosis with overall survival becoming
similar to that of global population. Despite controlled and successful treatment
discontinuation attempts with the aim of treatment-free remission (TFR) achievement, life-
long TKI therapy is inevitable and thus challenging for vast majority of patients. Treatment
efficacy and safety data are usually derived from clinical trials; however, their extrapolation
into every-day clinical practice has been complicated not only due to selection bias but also
following the fact that particularly long-term efficacy measurements are often inadequate.
Resistance to and/or intolerance of TKI therapy has been an issue for nonnegligible patients
group, and is further hampered by unknown etiopathogenesis as well as uncertain clinical
significance. Non-adherence, a confirmed factor leading to TKI treatment resistance, has
been potentiated by the lack of relevant information provided by physicians as well as
insufficient management of side effects. Crucial role of physician-patient interaction has
been acknowledged also in the context of TFR.

Aims. This habilitation thesis has been divided into four themes or objectives reflecting CML
therapy optimization challenges outlined above. Objective 1 — to create detailed and
comprehensive database of CML patients treated with TKI in every-day clinical practice.
Objective 2 — to systematically perform data-analyses and compare our results to those
obtained from clinical trials. Objective 3 — to investigate possible mechanisms of resistance
to TKI or their intolerance with the aim to manage them successfully eventually. Objective 4
— to empower patients awareness and adherence since they have a significant impact on
treatment efficacy.

Methods. In this habilitation thesis, an applicant took an opportunity given by the Medical
Faculty of Masaryk University to collect previously published works and completed them
with commentary.

Results. As an objective No. 1 fulfilment, one of the largest non-commercial and
parametrically plentiful database worldwide was created and also implemented into the
European CML Registry shortly after its development. Collected data were used both for
analyses in the frame of international cooperation and for our own projects with results
published in virtually only impacted journals. Regarding objective No. 2, we confirmed TKI
treatment very good efficacy and acceptable toxicity in the frame of centralised specialized
haematological care, however at the same time we found established efficacy assessment
tools insufficient and heterogenous among published analyses. Our newly proposed
parameter called alternative treatment-free survival (ATFS) was accepted by the panel of
experts as a part of official international guidelines for clinical trials results statistical
assessment, and our modification of current leukemia-free survival (CLFS) reflected
particular drug position in clinical practice more properly than conventional survival
analyses. During TKI resistance possible mechanisms research (Objective No. 3) we revealed



some analytic and interpretation inconsistency eliminating use of established parameters
such as hOCT1, ABCB-1 or plasmatic and intracellular imatinib concentrations for treatment
outcome prediction. By confirmation of CD26 marker as a reliable tool for leukemia stem
cells identification, and thanks to the Bcr-Abl interactom structure and dynamics elucidation
we moved a step forward to an ambitious goal to cure from leukemia completely. Our group
for the first time clarified the mechanism of impaired glucose tolerance caused by rapidly
evolving tissue insulin resistance and compensatory hyperinsulinemia, which at least
partially explain also promptly developing dyslipidemia and probably also peripheral arterial
occlusions emergence as a serious adverse effect of nilotinib treatment. Thanks to extensive
educational activity targeted not only to the patients and their relatives but also to broader
health care community, which has been realised by multiple ways with both national and
international coverage (Objective No. 4), an applicant significantly contributed to all
participants’ awareness, motivation and adherence as a crucial prerequisite both for therapy
and its instructed discontinuation.

Summary. In summary, we fulfilled all the objectives set up previously, as was documented
by our own results published in fairly cited articles in impacted journals. Our contribution to
CML patient therapy optimization has been further amplified with our academic multicentre
trial HALF (NCT04147533), evaluating efficacy and safety of TKI withdrawal after previous
two-step dose reduction, led by our Department where an applicant plays a role of study
concept co-author, principal investigator and national coordinator.

In total, 21 publications including reviews, research articles, and books or book chapters
were chosen to corroborate the thesis objectives fulfiiment. The applicant contribution to
these publications is summarized in the following tables with special attention to the
conceptualization of the study, project administration, data curation and manuscript
preparation.

Note: (-) means “not applicable” and concerns review articles, books and book chapters.
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