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ABSTRACT

Background. The standard treatment for chronic phase
chronic myeloid leukemia (CML) is lifelong oral tyrosine
kinase inhibitor (TKI) therapy. Multiple clinical trials have
demonstrated that some patients with a sustained deep
molecular response to TKI therapy can safely stop therapy
and remain in a treatment-free remission. TKI discontinua-
tion is now offered to select patients in routine clinical
care. In order to better support patient decision making,
we explored patients’ views on TKI discontinuation and the
factors patients consider when making this decision.
Materials and Methods. Patients were recruited from three
U.S. academic cancer centers. Qualitative interviews were
recorded, transcribed, and content analyzed.
Results. We interviewed 22 patients, half of whom wanted
to try TKI discontinuation. Eleven factors relevant to the

decision emerged, and patients weighed these factors dif-
ferently. Commonly mentioned factors included perceived
risk of relapse, TKI side effects, financial considerations,
polypharmacy, and willingness to change something that
was working (status quo). There were notable differences
in patients’ understanding of the likelihood of achieving a
treatment-free remission, with patients who did not want
to stop TKIs more accurately reporting the risk of relapse
than patients who wanted to stop.
Conclusion. This is a novel decision that will become more
common as the prevalence of patients with well-controlled
CML continues to increase. These results highlight the need
for patient education and decision support so that patients
and providers can make shared decisions that are informed
and values based. The Oncologist 2019;24:1253–1258

Implications for Practice: The standard treatment for chronic phase chronic myeloid leukemia (CML) is lifelong oral tyro-
sine kinase inhibitor (TKI) therapy. Clinical trials have shown that some patients with a sustained deep molecular response
to TKI therapy can safely stop therapy and remain in a treatment-free remission. TKI discontinuation is now being offered
to patients outside of clinical trials. This study explored factors that patients who are eligible to try TKI discontinuation
considered when making this decision. Factors relevant to the decision included risk of relapse, side effects, financial con-
siderations, polypharmacy, and willingness to change something that was working. This is a novel decision that will become
more common as the prevalence of patients with well-controlled CML continues to increase. These results highlight the
need for decision support and outline the factors that should be included so that patients and providers can make shared
decisions that are informed and values based.

INTRODUCTION

For patients diagnosed with chronic myeloid leukemia (CML),
the advent of treatment with tyrosine kinase inhibitors
(TKIs) dramatically improved survival and reduced toxicity
compared with earlier treatments [1, 2]. There are cur-
rently four U.S. Food and Drug Administration-approved
TKIs for frontline treatment of CML [3–5]. They vary with
regard to regimen (i.e., take with or without food, take one
or two times per day) and side effect profile. TKI therapy is

expensive [6], and the long-term side effects of TKIs are
unknown [7]. Until recently, the standard of care was to
continue therapy indefinitely. The French Stop Imatinib
(STIM) trial demonstrated that nearly 40% of patients with
a sustained deep molecular response to TKI therapy could
safely stop therapy and remain in a treatment-free remis-
sion [8]. Additional trials have corroborated this [9–12],
and experts, including in the National Comprehensive
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Cancer Network clinical practice guidelines, now suggest
that TKI discontinuation be offered to select patients in
routine clinical practice [13, 14].

Four published surveys have described patient perspec-
tives on TKI discontinuation and treatment-free remission,
but findings are inconsistent regarding the percentage of
patients who say they are willing to try discontinuation. A
study conducted with 56 patients with CML in Canada
presented a scenario modeled after the early STIM trial
results and found that 71% of patients would be willing to
discontinue TKI therapy if closely monitored [15]. An Italian
survey asked over 1,000 patients about whether they would
discontinue therapy “if in the future there is a perfect and
long-lasting response to the treatment” [16]. About half
endorsed the option “no” for fear of losing the results they
had attained, 20% said it would not make a difference
because they are used to taking the drug, 16% said they
would stop because they do not tolerate the drug well, and
12% said they would stop if doctors said to. A study in
China with nearly 900 patients found that most (83%)
expected to discontinue TKI therapy in the future, and both
younger age and higher out-of-pocket expenses were asso-
ciated with a desire to live treatment free [17]. Finally, a
survey of 84 patients from one academic medical center in
the U.S. found that 42% would try discontinuation if eligi-
ble; another 25% were unsure [18].

To our knowledge, no studies have explored this deci-
sion using in-depth qualitative methods. In this study, we
conducted qualitative interviews to explore U.S. patients’
views on TKI discontinuation and the range of factors patients
would consider when making the decision to discontinue or
remain on TKI therapy. An in-depth understanding of the fac-
tors patients say are important can direct development of
patient-focused decision support. We also explored patients’
understanding of the chance of achieving treatment-free
remission.

MATERIALS AND METHODS

Recruitment
Three academic medical centers that were participating in
a multisite discontinuation study (Life After Stopping TKIs,
NCT02269267) recruited patients for this study. Eligible
patients were (a) aged 18 or older, (b) able to speak
English, (c) diagnosed with CML in chronic phase, and
(d) either already eligible to try TKI discontinuation or taking
a TKI for at least 1 year with a deep molecular response,
such that they would be expected to be in a position to try
TKI discontinuation in the near future. Our purposive sam-
pling aimed to recruit patients who wanted to try TKI dis-
continuation as well as patients who did not; beyond that,
participants represent a convenience sample. Physicians pro-
vided a printed study flyer to patients that described the
researchers’ rationale for the study; interested patients con-
tacted study staff at the Medical College of Wisconsin for
screening. Twenty-nine patients were screened; all were eli-
gible. Twenty-two patients gave verbal informed consent,
enrolled, and completed the interview. We stopped rec-
ruiting patients after three consecutive interviews in which

no new themes emerged (data saturation) [19]. Patients
were given $50 for their time. The study was approved by
the institutional review board of the Medical College of
Wisconsin (PRO00021095).

Data Collection
The semistructured interview guide included questions about
experiences being diagnosed with and treated for CML and
patient knowledge about TKI discontinuation. For patients
who were not familiar with discontinuation, we included
a brief description modeled after the STIM trial results,
which included safety data and information about the need
for increased monitoring. We then asked whether and why
the participant would or would not consider discontinua-
tion. Finally, we assessed their understanding of the chance
of achieving a treatment-free remission, for both them-
selves and the average patient. Telephone interviews were
conducted by an experienced interviewer (J.M.M.) who did
not have a previous relationship with the patients. Inter-
views lasted 20 minutes on average (range, 11–43 minutes)
and were audio-recorded and transcribed.

Data Analysis
A team-based systematic content analysis was conducted
as follows [20]. Two members of the research team (K.E.F.
and J.M.M.) read the first five interviews and developed
an initial coding scheme, with prespecified themes based
on the interview guide (e.g., beliefs about risks of TKI dis-
continuation) plus open coding to capture themes that
arose from the data (e.g., factors in discontinuation deci-
sion making). We independently coded two transcripts
(�10%) using the initial scheme and revised the scheme
to include the new topics that emerged. An additional
two transcripts were coded and compared with ensure
consistent use of the codes (A.D. and J.M.M.), resulting in
average intercoder agreement of 0.94 across codes and
transcripts (range 0.57–0.99). Differences were discussed
and revised in an iterative process until perfect agree-
ment was achieved. The remaining transcripts were coded
by one team member (J.M.M.). The transcripts were man-
aged and analyzed using NVivo 10 (QSR International,
Melbourne, Australia).

RESULTS

Sample Characteristics
The 22 patients represented men and women of diverse
ages, although none was younger than 40 years. Most
(86%) had been diagnosed at least 4 years previously, with
five diagnosed before the TKI era (Table 1). Patients had
been on TKIs for 2–15 years, with a median of 7 years. The
majority (82%) reported having discussed TKI discontinua-
tion with their doctor.

Themes
We asked patients if they would want to try TKI discontinu-
ation and to describe how they would make the decision.
(For the three patients who said they were not familiar
with TKI discontinuation, we presented a brief description
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modeled after the STIM trial results.) Patients described
multiple factors that they thought were relevant to this
decision (Table 2). We present counts of how often each
factor was mentioned—not to represent expected preva-
lence in a larger population but to demonstrate that for
most of these factors, the same reasons were given to
explain both decisions.

Risk of Relapse
The most frequently cited factor among those wanting to
stay on their TKI and not attempt discontinuation was con-
cern about the risk of relapse. This included uncertainty
about sufficiently quick detection of a relapse as well as
concern about regaining a deep response (remission).

“When I was first diagnosed, I had no sense of what was
going on in my body. I didn’t feel bad. So that scares me
a little bit knowing that if I go off of it I might not know
what’s really going on… There’s always a question in the
back of my head like what if it comes back worse.”
[Patient 17]

“I would be hesitant. I would be scared. ‘Scared’ would be
the word. I would be afraid that it would come back and
I wouldn’t be able to get it under control.” [Patient 3]

“You have to catch getting out of remission in time to be
able to get back into remission. It’s all such a gamble to
do it all over again after you’ve been given this miracle.”
[Patient 9]

Patients who wanted to stop also cited risk of relapse
as a factor in their decision making, but they described
feeling comfortable with the risk.

“I mean if you go out of remission, you just go back on
the medication.” [Patient 7]

“The fact that most people go right back into remission…
made it seem a lot less life threatening to try. Worst
scenario, I’m on a little vacation here, and I’ll be no
worse off than I was if it comes back.” [Patient 14]

Side Effects
The most frequently cited factor among those wanting to
try TKI discontinuation was reducing medication side effects.

“I couldn’t stand looking at myself in the mirror… I look
like a monster first thing in the morning with my eyes
just so puffed out.” [Patient 10]

“I want to get off of [imatinib] just to feel normal again…
I think the nausea and the energy are the two things that
are very annoying.” [Patient 5]

“We talk about the current side effects, but we don’t
know what the side effects are going to be… when I’m
60 and 70 and 80.” [Patient 16]

Conversely, not experiencing side effects or finding them
manageable was also stated as a reason by patients who
preferred to remain on their TKI.

Table 1. Self-reported patient characteristics

Characteristic,
n (%)

Total
(n = 22)

Want
to stop
TKI (n = 11)

Do not want
to stop
TKI (n = 11)

Gender

Men 9 (41) 2 (18) 7 (64)

Women 13 (59) 9 (82) 4 (36)

Age, years

40–64 17 (77) 8 (73) 9 (82)

65+ 5 (23) 3 (27) 2 (18)

Time since CML
diagnosis

2–3 years 3 (14) 2 (18) 1 (9)

4–9 years 12 (54) 8 (73) 4 (36)

10+ years 7 (32) 1 (9) 6 (55)

Diagnosed before
TKI available

5 (23) 1 (9) 4 (36)

Treatments
received (check
all that apply)

Imatinib 18 (82) 8 (73) 10 (91)

Dasatinib 5 (23) 2 (18) 3 (27)

Nilotinib 6 (27) 4 (36) 2 (18)

Bosutinib 1 (5) 0 (0) 1 (9)

Interferon α 3 (14) 1 (9) 2 (18)

Bone marrow
transplant

1 (5) 0 (0) 1 (9)

Othera 3 (14) 1 (9) 2 (18)

Years on TKI,
median (range)

7 (2–15) 6 (2–15) 9 (4–15)

Discussed TKI
discontinuation
with their doctor

18 (82) 10 (91) 8 (73)

aTrial drugs prior to TKI availability.
Abbreviations: CML, chronic myeloid leukemia; TKI, tyrosine kinase
inhibitor.

Table 2. Range of factors considered in TKI discontinuation
decision making

Factors
Want to stop
TKI (n = 11)

Do not want to
stop TKI (n = 11)

Risk of relapse 8 10

Side effects 9 3

Maintaining the status
quo

2 6

Financial
considerations

5 2

Physician advice 3 4

Social roles 1 4

Age 2 2

Polypharmacy 3 0

Comparison to
treatments before TKI
era

0 2

Reminder of cancer 1 0

Increased monitoring 0 1

Abbreviation: TKI, tyrosine kinase inhibitor.

© AlphaMed Press 2019www.TheOncologist.com

Flynn, Myers, D’Souza et al. 1255



“I would be able to stay on [imatinib] because I know
what the side effects are, and I can certainly live with
them.” [Patient 12]

Maintaining the Status Quo
Multiple patients reasoned that the TKI was controlling the
CML so should be continued.

“I’ve been living my life like this now, so I just want to
keep everything the way it’s going. If it ain’t broke don’t
fix it.” [Patient 6]

“Everything is going very well, so I don’t want to disrupt
it even for one day.” [Patient 21]

Some noted the other factors they weighed in this line
of reasoning or how they might make a different decision
if they had financial concerns or significant side effects.

“I hate to mess with something that’s not necessarily bro-
ken… It’s not financially a problem. It’s not physically a prob-
lem. It’s not emotionally a problem right now.” [Patient 17]

“If I ever encounter difficulty with taking the drug, for
side effects and so forth, at that point I can consider
quitting. But there’s really not a whole lot of incentive
for me to quit now.” [Patient 12]

Financial Considerations
Avoiding the cost of TKIs was mentioned as a reason for
TKI discontinuation by four patients who wanted to stop
their TKI. Another mentioned the global cost of TKIs.

“The cost, not necessarily even to me, but just to the
health care system in general. I think the drug compa-
nies are ripping people off charging that much money
for it.” [Patient 7]

Two patients had participated in the original clinical
trial for ST1571 (imatinib) and continued to receive the
drug without cost. Their decision not to try TKI discontinua-
tion was influenced by this; they did not want to lose
access to this free medication.

“If I were to stop, I believe my participation in the original
study group would be over, and if I did relapse, I would
not get the study drug free anymore.” [Patient 12]

Physician Advice
Multiple patients said they would rely on their physician to
guide decisions about TKI discontinuation.

“A lot of it would be determined by what [my doctor]
would tell me. That would be a big part of it, what his
opinion is.” [Patient 3]

However, for some patients, hearing a doctor describe
TKI discontinuation seemed at odds with previous advice
to be adherent to a TKI regimen.

“I was very surprised because all I kept hearing was ‘don’t
forget to take your [imatinib]. Don’t forget to take your

[imatinib].’ When I had an appointment with him I was so
surprised when he said I might stop using [it].” [Patient 15]

Another patient understood their physician’s prompting
about adherence as a tacit recommendation to not try TKI
discontinuation.

“I think I would [stop] if [my doctor] said this to me. But
you know, his whole thing with me was, ‘You’re taking
the [dasatinib] every day right?’ So, ‘yeah, I’m taking it
every day.’ ‘Okay, good.’ So that must mean something.”
[Patient 6]

Social Roles and Age
Multiple patients mentioned their age or social roles (e.g.,
caring for children) as a factor in this decision. However,
these factors were weighed differently by different people.

“And my age is such that even if it came back I don’t
think—I might die from something else.” [Patient 11]

“No, I would never stop… I want to retain that for the
rest of my life because I’m old.” [Patient 9]

“At this point I’m not sure, but I think if I got older I
would take the chance.” [Patient 1]

“I have younger kids, so, I would say, ‘No’.” [Patient 6]

Polypharmacy
Reducing the number of medications a person was on was
another factor mentioned by patients who wanted to stop.
This was sometimes about the TKI itself and sometimes
about the additional medications that were used by patients
to manage the side effects of the TKI.

“It’s worth a try. One less drug… My kidney function has
been a little off. I’m thinking I can’t take the [imatinib]
without this [esomeprazole], which is bad for your kid-
neys.” [Patient 1]

“I’m excited about not throwing another big med in my
bloodstream and in my body. I’ve had so much chemo-
therapy [already] that if I could get rid of one, that’s
good with me.” [Patient 2]

Previous Treatments
Five patients were diagnosed before TKIs were available.
Some of these patients described how they initially faced
limited treatment options with serious consequences. These
experiences provided a different context compared with
patients who had not experienced these other treatments.

“It [bone marrow transplant]. was horrible… I was in the
hospital for 32 days. … They told me that I could plan on
being off work up to 2 years… I don’t want to put myself
in a position where I have to go through another bone
marrow transplant… They would have to take me off
[imatinib] kicking and screaming.” [Patient 13]

“I think everyone who suffered the feeling of every day
you don’t know whether you’re going to live or die…
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you would never stop taking [imatinib]… Because nowa-
days, if you’re diagnosed they say, ‘Take this pill and
you’re going to be fine.’ For me they said, ‘You’ve got
3 years to live. Take this interferon, and it will last for a
while and you’re going to feel awful.’” [Patient 9]

Reminder of Cancer
For one patient, taking a TKI was a regular reminder of hav-
ing cancer; thus discontinuation was attractive.

“If you’re not taking the medication twice a day, you kind
of can get more of a mindset where you don’t have to
think all the time about the fact that you have CML.”
[Patient 7]

Increased Monitoring
Patients who are well-controlled on a TKI need close monitor-
ing with periodic blood tests, commonly every 3–6 months.
In most of the TKI discontinuation trials, monitoring was
more frequent—monthly for the first 6 months, then every
2–3 months after that. This increased monitoring was men-
tioned as a reason to not try discontinuation (although the
patient misunderstood the required frequency of the increased
monitoring).

“If I were to go off it that I would have to come and get
my blood checked every week or frequently which sounds
really petty, but in my time in my life right now… it would
be a lot to put on my plate and in my schedule to come
every week to have my blood drawn.” [Patient 17]

Patients’ Perceptions of Risk of TKI Discontinuation
We asked patients (a) what they thought their personal
chances would be of remaining in a treatment-free remis-
sion after TKI discontinuation and (b) what they thought
the average patient’s chances would be. Despite having
either discussed TKI discontinuation with their physician or
the interviewer having described the results of the STIM
trial, about one third of patients stated they did not know
and declined to answer. Of those who did respond, there
were notable differences between patients who did and
did not want to stop in how they understood risk of

relapse (Table 3). Patients who wanted to discontinue their
TKI were confident about remaining in treatment-free remis-
sion following discontinuation, with a median of 90% confi-
dence (range, 50%–100%). Comparatively, patients who did
not want to stop their TKI expressed less confidence that
they would retain remission if they tried TKI discontinuation,
with a median of 50% confidence (range, 0%–60%). Patients
in both groups were generally accurate in estimating the
average patient’s chance of maintaining a treatment-free
remission (median of 50%). However, the range among
those who wanted to stop was notably higher (40%–90%)
compared with those who did not want to stop (2%–50%).

DISCUSSION

This study represents the first in-depth qualitative study to
examine patient decision making about discontinuation of
TKI therapy for well-controlled CML. This is a novel medical
decision that is expected to receive increasing attention
given the high cost of TKIs and the need for lifelong treat-
ment for some, but not all, patients. The findings are con-
sistent with previous patient surveys in that the most
commonly mentioned reason for wanting to discontinue
TKI therapy was to reduce side effects, whereas concern
about relapse was most commonly mentioned as the rea-
son for not wanting to try TKI discontinuation. The findings
extend previous survey studies, providing new insights into
this decision that can guide development of decision sup-
port tools. Using open-ended questions in an interview for-
mat allowed us to hear additional reasons from patients’
personal experiences. Of particular importance, patients’
responses frequently included references to their age or
social roles, as well as to their interest in their physician’s
advice in making decisions about TKI discontinuation.

Our findings confirm the importance of a shared decision-
making approach for TKI discontinuation, in which patients
are given information, patient values are elicited and dis-
cussed, and patients, who will bear the consequences of the
decision, are given an equal voice in making it. First, the
majority of the reasons given were mentioned to support
both decisions, that is, to stop and not to stop, suggesting
that values clarification will be an important component
of supporting patients’ decisions about TKI discontinuation.
Second, the patients in this study were patients of CML
experts who were participating in a national TKI discontinua-
tion trial, and the majority of patients said they had dis-
cussed discontinuation with their doctors. Yet in many cases,
these patients did not know basic information about risk of
relapse, and others misunderstood key details around TKI dis-
continuation. Future work to develop decision support
materials is warranted to help patients and their physi-
cians make this decision. Of note, when we began this
study, TKI discontinuation was still experimental, but it is
now part of practice guidelines. Our findings should be
confirmed in this postguideline era, in a larger sample
that includes both academic and community sites.

Patients were recruited from three U.S. cancer centers,
including men and women across the typical age range for
patients with CML. That said, they represent a convenience
sample of patients from academic sites, and generalizability

Table 3. Patient perceptions of risk of TKI discontinuation

Perception

Want to stop
TKI, median
(range), %

Do not want to
stop TKI, median
(range), %

Chance I would
remain in
treatment-free
remission after TKI
discontinuation
(n = 16)

90 (50–100) 50 (0–60)

Chance the average
patient would
remain in
treatment-free
remission after TKI
discontinuation
(n = 14)

50 (40–90) 50 (2–50)

Abbreviation: TKI, tyrosine kinase inhibitor.
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to all patients is unknown. We did not return transcripts to
participants for comment or corrections, nor did we solicit
participant feedback on the findings. This is a qualitative
study and hypothesis testing or statistical comparisons are
inappropriate. However, the data allowed us to explore a
variety of themes in depth, providing a roadmap for the
development of decision support.

CONCLUSION

The prevalence of patients with well-controlled CML con-
tinues to increase because of the unprecedented success
of TKI treatment. As such, more and more patients will be
in a position to attempt TKI discontinuation. This decision
is influenced by multiple factors, and many patients rely on
their physicians for advice. Our results highlight the need
for patient education and decision support so that patients
and providers can make shared decisions that are informed
and values based.
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