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Introduction

Chronic myeloid leukemia (CML) is a chronic myeloprolifera-
tive disease, consistently associated with the presence of the
Philadelphia chromosome coding for the BCR-ABL oncopro-
tein. The standard treatment for chronic phase CML (CP-
CML) patients is daily orally taken tyrosine kinase inhibitors
(TKIs) [1]. The use of TKIs in CML has highly improved prog-
nosis of CML patients, who now have a similar life expect-
ancy to the general population [2]. As patients take their oral
medication at home and the drugs need to be taken indefin-
itely, adherence to the treatment is not guaranteed and the
probability of achieving deep molecular response decreases
[3]. In addition, side effects like fatigue, edema, skin toxicity
and cardiovascular complications may cause significant mor-
bidity and reduce the quality of life [4,5].

Adequate provision of information is an important deter-
minant of both medication adherence in CML [6-13] and
successful management of side effects [13,14]. However,
patients’ information needs might not always be met
[15-17]. A recent study from our group among cancer
patients using different TKI showed that, generally, satisfac-
tion with information on oral anticancer treatment was
good, however, a considerable number of patients still felt
insufficiently informed about the effects and side effects of
treatment and possible interference of treatment with vari-
ous aspects of daily life [15]. Amongst other factors, more
patients treated for a hematological malignancy felt insuffi-
ciently informed about their medication than patients
treated for a solid tumor [15]. It is therefore interesting to
obtain more insight into the (lack of) satisfaction with infor-
mation about medication in this particular group of patients.

Considering the clinical importance of TKI adherence for
attaining optimal disease control [3], it is of great interest
that these drugs are used as prescribed. Specifically, for nilo-
tinib, which is the only TKI that needs to be taken in a

complicated, twice daily, fasted schedule, complicates its use
and may increase nonadherence [10,13,18]. Providing
adequate information may contribute to the optimal use of
nilotinib treatment. The present study aimed to get insight
into the experiences of CML patients with information on
their treatment with nilotinib and variables relating to dissat-
isfaction with the information provided, as well as the rela-
tionship between information dissatisfaction and self-
reported nonadherence to nilotinib.

Material and methods
Study design

The present study data were obtained when performing the
RAND study (Response and Adherence to Nilotinib in Daily
practice), a multicenter observational study conducted
between August 2013 and April 2017 in six Dutch hospitals
[19]. Patients with CP-CML on treatment with nilotinib were
eligible for participation and completed a self-administered
composite questionnaire (among other measures). Ethical
approval was received by the Medical Ethics review board of
Amsterdam University Medical Centres (location VUmc,
Amsterdam) (2013.035), as well as the ethical boards of each
participating hospital. Written informed consent was
obtained from all patients.

Primary outcome and independent variables

The primary outcome of the present study was the patient
satisfaction with information on nilotinib treatment, meas-
ured by means of the Dutch version of the validated
Satisfaction with Information about Medicines Scale (SIMS)
[20]. Patients were asked to rate 17 aspects of medicine use
on the extent to which they feel that they have been given
adequate information. Ratings about right and none needed
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indicate ‘satisfaction’ with information and ratings too much,
too little, and none received indicate ‘dissatisfaction’. A total
SIMS score was calculated by summing the ‘satisfaction’ rat-
ings of each item (score ranges from 0 to 17), with a higher
score indicating a higher degree of overall satisfaction with
information. Two subscales were calculated and identified
patient satisfaction with information on action and usage
(items 1-9, score ranges from 0 to 9) and potential problems
of medication (items 10-17, score ranges from 0 to 8). The
SIMS scale scores showed good internal reliability with
Cronbach’s alpha coefficients of 0.86 for the total score, and
0.84 and 0.85 for the subscales scores, respectively.

Independent variables used in the analysis were age, gen-
der, living status (alone vs. not alone), educational level
(>higher general secondary education vs. lower education),
work status (having paid work vs. not having paid work),
study center, duration of treatment (>6 months vs. <6
months), line of treatment (second- or third-line vs. first-line),
patient-reported fatigue (severe vs. no/mild), physical and
mental health composite scores derived from the SF-12
[21,22], cognitive and emotional dimension scores (conse-
quences, timeline, personal control, treatment control, con-
cern, identity, coherence and emotional response) derived
from the Brief lliness Perception Questionnaire (IPQ) [23], and
attitude towards nilotinib (accepting, ambivalent, indifferent
and skeptical) derived from the Beliefs about Medicines
Questionnaire-Specific [24,25].

Secondary outcome

The secondary outcome of this study was self-reported
adherence to nilotinib treatment, measured by means of the
validated Medication Adherence Report Scale (MARS)
[26-28]. Four items assess intentional non-adherence (i.e., ‘I
decide to omit a dose’) and one item assesses non-inten-
tional non-adherence ('l forget to take my medication’).
Iltems are scored using a 5-point scale (1=always to
5=never). Scores for each item can be summed to give a
total score ranging from five to 25 with higher scores indi-
cating higher levels of adherence.

Statistical analysis

Descriptive statistics were used to describe patient and treat-
ment characteristics. Medians, means and standard devia-
tions (SD) were used for continuous variables, and
frequencies (percentages) for categorical variables. Logistic
regression analyses were used to identify factors of dissatis-
faction with information on nilotinib treatment. Age was
associated with information dissatisfaction in the three SIMS
scales (p<.2) and was used as a covariate in all regression
analyses. Threshold values were used to distinguish dissatis-
faction from satisfaction (<14 of 17 items, <8 of 9 items,
and <6 of 8 items for, respectively, overall satisfaction rating,
subscale action and usage, and subscale potential problems)
and were based on previous research assessing patient satis-
faction with information on several oral anticancer agents
[15]. In exploratory analyses, other threshold values for

dissatisfaction were used and showed comparable results
(data not shown). The relationship between information dis-
satisfaction and self-reported nonadherence to nilotinib was
assessed by means of chi-square test. A two-tailed signifi-
cance level of .05 was used for all analyses. All statistical
analyses were done using SPSS for Windows, version 22 (IBM
Corp, Armonk, NY, USA).

Results
Study sample

A total of 68 patients were included. Seven patients had
stopped treatment before completing the questionnaire due
to progression (n=2), side effects (n=4), and death (n=1).
Six patients did not return the questionnaire and one patient
had returned the questionnaire, but accidentally did not
complete the SIMS questionnaire. A total of 54 patients
(mean age 58.0 + 14.3, 48% female) were included in the ana-
lysis. The median and mean duration of nilotinib treatment
were 20 and 30 £ 20 months, respectively (from 5 to 99
months). Patient and treatment characteristics are shown in
Table 1. No differences in the patient characteristics were
found between the hospitals (data not shown).

Satisfaction with information on nilotinib treatment

Table 2 shows the extent patients felt they had been given
adequate information on nilotinib per individual SIMS item.
One-third of the patients (33%) were satisfied with all 17
SIMS items. Regarding the subscales, 59% and 39% were
completely satisfied with all items on, respectively, action
and usage and potential problems. When a threshold value is
used to define satisfaction with information, 61%, 76% and
61% of the patients were satisfied, respectively. Satisfied
patients found the provided information predominantly

Table 1. Patient and treatment characteristics (N = 54).

Patient characteristics

Age, years
Mean + SD 58.0+143
>55 years, n (%) 30 (55.6%)

Female gender, n (%) 26 (48.1%)
Living alone, n (%) 5 (9.6%)
Higher educated, n (%) 14 (26.9%)
Employed, n (%) 27 (51.9%)
Treatment characteristics
Duration of nilotinib treatment
Mean = SD (months) 30.4+204
>6 months, n (%) 39 (72.2)

Line of treatment

First 29 (53.7%)
Second 17 (31.5%)
Third 8 (14.8%)

Occurrence of side effects, n (%) Mild? Severe®
Headache 19 (35.8%) 1 (1.9%)
Nausea 11 (20.4%) 1 (1.9%)
Rash 19 (35.2%) 4 (7.4%)
Itching 28 (51.9%) 4 (7.4%)
Myalgia 25 (48.1%) 3 (5.8%)
Fatigue 28 (54.9%) 10 (19.6%)

SD: standard deviation.
aSide effects scored as ‘a little bit' and ‘rather’ were considered ‘mild’, side
effects scored as ‘a lot’ and ‘very much’ were considered ‘severe’.
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Table 2. CML patient satisfaction with information on nilotinib treatment (Satisfaction with Information about Medicines Scale [SIMS])(N = 54).

Satisfied, %

Dissatisfied, %

About right ~ None needed Total Too much  Too little None received  Total
What your medicine is called 87.0 5.6 926 0.0 1.9 5.6 74
What your medicine is for 96.3 3.7 100.0 0.0 0.0 0.0 0.0
What it does 90.7 37 94.4 0.0 37 1.9 5.6
How it works 83.3 3.7 87.0 0.0 74 5.6 13.0
How long it will take to act 79.6 3.7 833 0.0 74 9.3 16.7
How you can tell if it is working 741 5.6 79.6 0.0 9.3 1.1 20.4
How long you will need to be on your medicine 79.2 5.7 849 0.0 7.5 7.5 15.1
How to use your medicine 94.4 37 98.1 19 0.0 0.0 1.9
How to get a further supply 926 3.7 96.3 0.0 3.7 0.0 3.7
Whether the medicine has any unwanted effects (side effects) 85.2 3.7 88.9 0.0 9.3 1.9 1.1
What are the risks of you getting side effects 66.0 5.7 71.7 0.0 15.1 13.2 283
What you should do if you experience unwanted side effects 64.8 1.9 66.7 0.0 14.8 18.5 333
Whether you can drink alcohol whilst taking this medicine 68.5 14.8 833 0.0 3.7 13.0 16.7
Whether the medicine interferes with other medicines 79.2 9.4 88.7 0.0 3.8 75 1.3
Whether the medicine will make you feel drowsy 537 5.6 59.3 0.0 9.3 315 40.7
Whether the medicine will affect your sex life 37.0 1.1 48.1 0.0 13.0 389 519
What you should do if you forget to take a dose 74.1 74 81.5 0.0 74 1.1 18.5
about right instead of none needed. Dissatisfied patients Discussion

were particularly dissatisfied with information on potential
problems: the risks of side effects (28%) and its management
(33%) and the possibility of drowsiness (41%) and an
affected sex life (52%). Regarding the information on action
and usage, the percentage of dissatisfied patients was <20%
for each of the individual 8 items. Only one patient indicated
that too much information was provided.

Factors of dissatisfaction with information on
nilotinib treatment

Table 3 shows the characteristics associated with patient dis-
satisfaction with information on nilotinib use: the occurrence
of severe fatigue (9.7, 95% Cl 1.7-55.8), lower physical health
(OR 4.2, 95% Cl 1.0-17.1), negative perception of the conse-
quences of CML (IPQ item consequences, OR 5.9, 95% Cl
1.3-27.9), higher perception of CML-related symptoms (IPQ
item identity, OR 4.8, 95% ClI 1.3-17.5), worse emotional
response to CML (IPQ item emotional response, OR 6.6, 95%
Cl 1.6-27.1), and an ambivalent attitude (high necessity, high
concerns) towards nilotinib compared to an accepting atti-
tude (high necessity, low concerns) (OR 9.2, 95% Cl 2.0-42.0).
Patients from hospital 3 were more often satisfied compared
to patients from the other hospitals (OR 0.1, 95% Cl 0.0-0.7).

Information dissatisfaction and self-reported
nonadherence to nilotinib

Occasional nonadherence to nilotinib was reported by 26%
of the patients. Median and mean MARS scores of the non-
adherent patients were 24 and 23.4 £ 0.8, respectively. Nine
patients (17%) reported unintentional nonadherence (forget
taking medication), one patient (2%) intentional nonadher-
ence (stop taking medication), and four patients (7%) both
intentional and unintentional nonadherence. No statistically
significant associations were found between information dis-
satisfaction and self-reported nonadherence to nilotinib
(Table 4).

This study assessed CML patient satisfaction with information
on nilotinib treatment in daily practice. Patients were gener-
ally satisfied with the information they had received,
although improvements could be made regarding informa-
tion on the potential problems of nilotinib. In particular,
information on the risks of side effects and their manage-
ment, the possibility of drowsiness, and interference of treat-
ment with sex life need more attention. Factors influencing
dissatisfaction were the occurrence of severe fatigue, poor
physical health, a negative perception of CML, and an
ambivalent attitude towards nilotinib. Dissatisfaction with
information appeared not related to self-reported nonadher-
ence to nilotinib.

CML patients were generally satisfied with the information
on nilotinib treatment they had received. This result is in line
with the results from previous research on patient satisfac-
tion with information on oral anticancer treatments (predom-
inantly capecitabine) [15-17]. Satisfaction in the present
study even seems slightly higher, especially with regard to
the information about the action and effectiveness of niloti-
nib treatment. Over 80% of the patients in the present study
were satisfied with this part of information provision. Indeed,
regular monitoring of treatment effectiveness is of vital
importance in the TKI era of CML, as meeting response
depth correlates with outcome [1,29,30]. A BCR-ABL tran-
script level of <0.1% on the International Scale should be
achieved [1] and patients seem actively involved in achieving
and maintaining this response milestone. Therefore, patients
may be highly satisfied with the information on the action
and effectiveness of nilotinib treatment.

Many patients felt that information on the risks of side
effects and its management was inadequate, which is con-
sistent with earlier studies in patients with cancer
[15,17,31-33]. Although the side effects of nilotinib are gen-
erally mild, they do adversely impact the patients’ quality of
life and interfere with daily activities [5,34,35]. Both the
occurrence of side effects and poor quality of life have been
shown important factors affecting TKI adherence [6,10,13,36].
In addition, the occurrence of cardiovascular side effects of
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Table 3. Factors associated with patient dissatisfaction with information on nilotinib treatment.

Overall dissatisfaction with
information (SIMS score

Dissatisfaction with
information on Potential
problems (SIMS score

Dissatisfaction with
information on Action and

<14/17) Usage (SIMS score <8/9) <6/8)
n/N OR (95% CI) p-value OR (95% CI) p-value OR (95% Cl) p-value
Female gender 26/54 1.7 (0.5-5.4) .360 1.9 (0.5-7.1) 323 1.7 (0.6-5.3) 346
Living alone 5/52 - - -
Higher education 14/52 2.8 (0.7-11.9) 169 3.0 (0.6-15.6) 185 3.8 (0.9-16.1) .071
Employed 25/52 0.5 (0.8-2.5) 364 1.0 (0.1-7.0) 958 1.1 (0.2-6.0) 903
Study center®

1 19/54 1.5 (0.5-5.1) 514 1.4 (0.4-5.5) .609 1.0 (0.3-3.2) 961

2 10/54 1.1 (0.3-4.9) .870 0.8 (0.1-4.4) 770 1.1 (0.3-4.6) .895

3 11/54 0.1 (0.0-0.7) .023 0.4 (0.1-2.4) 291 0.3 (0.1-1.6) .168

4 2/54 1.3 (0.1-21.6) 874 2.8 (0.2-49.0) 476 1.3 (0.1-23.0) .838

5 1/54 - - -

6 11/54 2.2 (0.7-12.9) 132 1.5 (0.3-7.3) .595 2.7 (0.7-11.2) 160
Duration of treatment >6 months 39/54 2.9 (0.7-12.6) 152 2.2 (0.4-11.6 373 1.8 (0.5-7.1) 375
Second- or third-line nilotinib treatment 25/54 2.6 (0.8-8.4) 110 1.3 (0.4-4.8) 674 1.3 (0.4-4.2) .607
Occurrence of severe fatigue 10/51 14.3 (2.2-94.6) .006 20.2 (2.4-167.9) .005 9.7 (1.7-55.8) 011
Quality of life (SF-12)°

Physical health 13/53 4.2 (1.0-17.1) .048 1.7 (0.4-7.1) 492 3.7 (1.0-14.5) .057

Mental health 11/53 0.2 (0.0-1.4) .104 0.2 (0.0-2.1) 196 0.5 (0.1-2.2) 350
lliness perception (IPQ)®

Consequences 10/54 3.7 (0.8-16.4) .088 0.8 (0.2-4.8) .847 5.9 (1.3-27.9) .024

Timeline 0/51 - - - -

Personal control 15/53 0.4 (0.1-1.6) 209 1.1 (0.2-4.3) 941 0.4 (0.1-1.7) 234

Treatment control 14/54 0.5 (0.1-1.9) .286 0.7 (0.2-3.4) .694 0.3 (0.1-1.3) .109

Identity 16/54 5.6 (1.4-21.9) .014 1.2 (0.3-4.9) .788 4.8 (1.3-17.5) .018

Concerns 11/53 0.9 (0.2-3.9) 919 0.8 (0.1-4.4) 773 1.5 (0.4-5.9) 577

Coherence 14/54 0.8 (0.2-3.3) .766 2.5 (0.5-12.0) .268 0.7 (0.2-2.8) 616

Emotional response 16/54 5.08 (1.2-21.1) .025 1.49 (0.35-6.48) 591 6.6 (1.6-27.1) .009
Beliefs about nilotinib (BMQ-S)

Accepting 35/53 Ref. Ref. Ref.

Ambivalent 15/53 6.6 (1.5-29.9) .014 3.3 (0.7-15.0) 127 9.2 (2.0-42.0) .004

Indifferent 3/53 3.7 (0.2-87.6) 424 5.7 (0.3-120.3) 267 3.5 (0.2-70.7) 417

Skeptical 0/53 - - -

Significant relations are shown in bold (p <.05). OR: odds ratio; 95% Cl: 95% confidence interval; SIMS: Satisfaction with Information about Medicine Scale; SF-
12: SF-12 Health Survey; Brief-IPQ: Brief Iliness Perception Questionnaire; BMQ-S: Beliefs about Medicines Questionnaire Specific.

“Dichotomized into study center versus the other five centers (reference).

PDichotomized into the most adverse quartile versus the other three quartiles (reference).

Table 4. Dissatisfaction with information on nilotinib treatment and self-reported nonadherence to nilotinib.

Adherent (MARS = 25) (n=30) Nonadherent (MARS < 25) (n=14) p-value
Overall satisfaction rating
Satisfied with information (SIMS >14/17) 43.4% 17.0% 727
Dissatisfied with information (SIMS <14/17) 30.2% 9.4%
Information on Action and Usage
Satisfied with information (SIMS >8/9) 52.8% 22.6% 299
Dissatisfied with information (SIMS <8/9) 20.8% 3.8%
Information on Potential problems
Satisfied with information (SIMS >6/8) 41.5% 18.9% 324
Dissatisfied with information (SIMS <6/8) 32.1% 7.5%

MARS: Medication Adherence Report Scale; SIMS: Satisfaction with Information about Medicines Scale.

nilotinib can be hazardous and may limit long-term use in
some patients [37]. Therefore, information on the manage-
ment of side effects should be improved in CML care [14,35].
Healthcare providers (HCP) should inquire after (perceived)
side effects of treatment and discuss the risk of side effects
and options to mitigate its impact [14,35,38]. Furthermore, in
the present study, the experience of severe fatigue as well as
poor physical health was associated with information dissat-
isfaction. Apparently, these patients have higher information
needs than patients in good physical health and experienc-
ing only mild fatigue. HCP should inquire after (the severity
of) fatigue and how this affects the patients’ daily lives.
Information was deemed insufficient on the possible
occurrence of drowsiness. This is in line with the results of

previous research [15,17] and could be justified by the fact
that drowsiness is a side effect of nilotinib not described in
the Summary of Product Characteristics [39]. However, a
recent observational study performed in the United States
found a high number of CML patients experiencing TKI
induced drowsiness [5]. It is also an overdose symptom of
nilotinib and may, for example, compromise patients’ ability
to drive safely. It is important to inform patients on this sub-
ject. This also accounts for the insufficient information on
the impact of nilotinib on a patients’ sex life. Sexual prob-
lems are not a direct side effect of nilotinib, however, side
effects such as fatigue or headache may influence sexual
function. In addition, it should be taken into account that TKI
use is accompanied with an increased risk of fetal



complications after TKI exposure [40]. It is not unlikely that
patient dissatisfaction is related to sexual problems or
patients’ desire for pregnancy.

Patients with a more negative perception of the conse-
quences of CML, higher perception of CML-related symp-
toms, and negative emotional response to CML were more
often dissatisfied with information on potential problems of
nilotinib treatment. Patients with an ambivalent attitude
towards nilotinib were also more often dissatisfied with this
information compared to patients with an accepting attitude.
These patients differ with regard to their concerns [25].
Although the relationship between patient beliefs about
medication and satisfaction with information is known from
previous studies, the results of these studies are inconsistent
[15-17]. Nevertheless, HCP should inquire after the patient’s
beliefs about CML and medication (such as the beliefs of the
necessity of taking their medication and the possible con-
cerns), and offer targeted counseling.

Dissatisfaction with information appeared not related to
self-reported nonadherence to nilotinib. This is in contrast
with other studies [6-13]. This could be explained by the
generally high level of satisfaction with information found in
the present study. In addition, only few patients were dissat-
isfied with information on what to do in the case of a missed
dose, while forgetting to take nilotinib was the most fre-
quently reported reason for nonadherence. Practical aids
(such as alarm devices and pill boxes) which are particularly
relevant to avoid unintentional nonadherence may be
more helpful.

The present study has some strength and limitations. It
provides a unique overview of the experiences of CML
patients with information on nilotinib treatment. The study
used several validated questionnaires to assess CML patient
satisfaction with information and their characteristics regard-
ing dissatisfaction. Unfortunately, the number of included
patients is limited. The study may lack statistical power, the
confidence intervals of our odds ratios were wide and a mul-
tivariable regression analysis was impossible. It should be
noted that CML is a rare disease and a small study popula-
tion may be inevitable. Second, the study does not provide
insight into the way (e.g., verbal, written) or by whom (i.e.,
physician, nurse, pharmacist) information was delivered to
the patients. Dissatisfaction with information does not imply
that information was not provided by HCP [15]. In addition,
CML patients from one of the hospitals were more often
satisfied with information than patients from the other
hospitals. It could be useful to explore differences in the
actual information provision on CML treatment between
the hospitals.

Conclusion

Most patients were satisfied with information on nilotinib
treatment. Information on the risk and management of side
effects of nilotinib and the possibility of drowsiness and
interference of treatment with sex life could receive more
attention. Patients reporting occasional nonadherence to
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nilotinib treatment did not differ in terms of satisfaction with
information as compared to adherent patients in our study.

Disclosure statement

The authors are responsible for the content of the article. JJ.W.M.
Janssen is an advisory board member for Abbvie, Incyte, Jazz
Pharmaceuticals, and Pfizer, and has received research support funding
from Novartis and Bristol Myers Squibb and speaker’s fees from Incyte
and Pfizer. The other authors report no conflicts of interest.

Funding

The data collection for this work was supported by an unrestricted grant
by Novartis [CAMN107ENLO4T].

References

[11  Hochhaus A, Saussele S, Rosti G, et al. Chronic myeloid leukae-
mia: ESMO Clinical Practice Guidelines for diagnosis, treatment
and follow-up. Ann Oncol. 2017;28:iv41-iv51.

[2]  Gambacorti-Passerini C, Antolini L, Mahon FX, et al. Multicenter
independent assessment of outcomes in chronic myeloid leuke-
mia patients treated with imatinib. J Natl Cancer Inst. 2011;103:
553-561.

[31 Marin D, Bazeos A, Mahon F, et al. Adherence is the critical factor
for achieving molecular responses in patients with chronic mye-
loid leukemia who achieve complete cytogenetic responses on
imatinib. J Clin Oncol. 2010;28:2381-2388.

[4]  Breccia M, Colafigli G, Molica M, et al. Adverse events associated
with tyrosine kinase inhibitors for the treatment of chronic mye-
loid leukemia. Expert Opin Drug Saf. 2016;15:525-533.

[5]  Zulbaran-Rojas A, Lin HK, Shi Q, et al. A prospective analysis of
symptom burden for patients with chronic myeloid leukemia in
chronic phase treated with frontline second- and third-generation
tyrosine kinase inhibitors. Cancer Med. 2018;7:5457-5469.

[6] Eliasson L, Clifford S, Barber N, et al. Exploring chronic myeloid
leukemia patients’ reasons for not adhering to the oral anticancer
drug imatinib as prescribed. Leuk Res. 2011;35:626-630.

[71  Kekale M, Soderlund T, Koskenvesa P, et al. Impact of tailored
patient education on adherence of patients with chronic myeloid
leukaemia to tyrosine kinase inhibitors: a randomized multicentre
intervention study. J Adv Nurs. 2016;72:2196-2206.

[8]  Efficace F, Baccarani M, Rosti G, et al. Investigating factors associ-
ated with adherence behaviour in patients with chronic myeloid
leukemia: an observational patient-centered outcome study. Br J
Cancer. 2012;107:904-909.

[91 Noens L, van Lierde MA, De Bock R, et al. Prevalence, determi-

nants, and outcomes of nonadherence to imatinib therapy in

patients with chronic myeloid leukemia: the ADAGIO study.

Blood. 2009;113:5401-5411.

Geissler J, Sharf G, Bombaci F, et al. Factors influencing adher-

ence in CML and ways to improvement: Results of a patient-

driven survey of 2546 patients in 63 countries. J Cancer Res Clin

Oncol. 2017;143:1167-1176.

Jonsson S, Olsson B, Soderberg J, et al. Good adherence to imati-

nib therapy among patients with chronic myeloid leukemia-a sin-

gle-center observational study. Ann Hematol. 2012;91:679-685.

Unnikrishnan R, Veeraiah S, Mani S, et al. Comprehensive evalu-

ation of adherence to therapy, its associations, and its implica-

tions in patients with chronic myeloid leukemia receiving
imatinib. Clin Lymphoma Myeloma Leuk. 2016;16:366-371.e3.

Lim YM, Eng WL, Chan HK. Understanding and challenges in tak-

ing tyrosine kinase inhibitors among Malaysian chronic myeloid

leukemia patients: a qualitative study. Asian Pac J Cancer Prev.
2017;18:1925-1930.

[10]

(1]

[12]

[13]



896 (&) C.C.L. M.BOONS ET AL.

[14]

[15]

[1e]

(171

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

Cornelison M, Jabbour EJ, Welch MA. Managing side effects of
tyrosine kinase inhibitor therapy to optimize adherence in
patients with chronic myeloid leukemia: the role of the midlevel
practitioner. J Support Oncol. 2012;10:14-24.

Boons CC, Timmers L, van Schoor NM, et al. Patient satisfaction
with information on oral anticancer agent use. Cancer Med. 2018;
7:219-228.

Bhattacharya D, Easthall C, Willoughby KA, et al. Capecitabine
non-adherence: exploration of magnitude, nature and contribu-
ting factors. J Oncol Pharm Pract. 2012;18:333-342.

Ramesh A, Rajanandh MG, Thanmayee S, et al. Impact of patient
counseling on medication adherence, beliefs and satisfaction
about oral chemotherapies in patients with metastatic cancer at
a super specialty hospital. Int J Cancer Res. 2015;11:128-135.

Tan BK, Tan SB, Chen LC, et al. Medication-related issues associ-
ated with adherence to long-term tyrosine kinase inhibitors for
controlling chronic myeloid leukemia: a qualitative study. Patient
Prefer Adherence. 2017;11:1027-1034.

Boons CC, Swart EL, Timmers L, et al. Study protocol of the
RAND-study: a multicenter, prospective cohort study investigating
response and adherence to nilotinib treatment in chronic mye-
loid leukemia. BMC Cancer. 2014;14:247.

Horne R, Hankins M, Jenkins R. The Satisfaction with Information
about Medicines Scale (SIMS): a new measurement tool for audit
and research. Qual Health Care. 2001;10:135-140.

Aaronson NK, Muller M, Essink-Bot M, et al. Translation, valid-
ation, and norming of the Dutch language version of the SF-36
health survey in community and chronic disease populations. J
Clin Epidemiol. 1998;51:1055-1068.

Hurst NP, Ruta DA, Kind P. Comparison of the MOS short form-12
(SF12) health status questionnaire with the SF36 in patients with
rheumatoid arthritis. Br J Rheumatol. 1998;37:862-869.

Broadbent E, Petrie KJ, Main J, et al. The brief illness perception
questionnaire. J Psychosom Res. 2006;60:631-637.

Horne R, Weinman J, Hankins M. The beliefs about medicines
questionnaire: the development and evaluation of a new method
for assessing the cognitive representation of medication. Psychol
Health. 1999;14:1-24.

Tibaldi G, Clatworthy J, Torchio E, et al. The utility of the
Necessity-Concerns Framework in explaining treatment non-
adherence in four chronic illness groups in lItaly. Chronic llin.
2009;5:129-133.

Horne R. The Medication Adherence Report Scale (MARS): a new
measurement tool for eliciting patients’ report non-adherence
[Working paper]. Mayfield House (UK): University of Brighton;
2017.

Cohen JL, Mann DM, Wisnivesky JP, et al. Assessing the validity
of self-reported medication adherence among inner-city

[28]

[29]

[30]

31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

(401

asthmatic adults: the Medication Adherence Report Scale for
Asthma. Ann Allergy Asthma Immunol. 2009;103:325-331.

Mora PA, Berkowitz A, Contrada RJ, et al. Factor structure and
longitudinal invariance of the Medical Adherence Report Scale-
Asthma. Psychol Health. 2011;26:713-727.

Haque R, Shi J, Chung J, et al. Medication adherence, molecular
monitoring, and clinical outcomes in patients with chronic mye-
logenous leukemia in a large HMO. J Am Pharm Assoc (2003).
2017;57:303-310.e2.

Goldberg SL, Chen L, Guerin A, et al. Association between
molecular monitoring and long-term outcomes in chronic mye-
logenous leukemia patients treated with first line imatinib. Curr
Med Res Opin. 2013;29:1075-1082.

Rutten LJF, Arora NK, Bakos AD, et al. Information needs and
sources of information among cancer patients: a systematic
review of research (1980-2003). Patient Educ Couns. 2005;57:
250-261.

Rood JA, Eeltink CM, van Zuuren FJ, et al. Perceived need for
information of patients with haematological malignancies: a lit-
erature review. J Clin Nurs. 2015;24:353-369.

Faller H, Koch U, Brahler E, et al. Satisfaction with information
and unmet information needs in men and women with cancer. J
Cancer Surviv. 2016;10:62-70.

Efficace F, Baccarani M, Breccia M, et al. Chronic fatigue is the
most important factor limiting health-related quality of life of

chronic myeloid leukemia patients treated with imatinib.
Leukemia. 2013;27:1511-1519.
Steegmann JL, Baccarani M, Breccia M, et al. European

LeukemiaNet recommendations for the management and avoid-
ance of adverse events of treatment in chronic myeloid leukae-
mia. Leukemia. 2016;30:1648-1671.

Verbrugghe M, Verhaeghe S, Lauwaert K, et al. Determinants and
associated factors influencing medication adherence and persist-
ence to oral anticancer drugs: A systematic review. Cancer Treat
Rev. 2013;39:610-621.

Ross DM, Arthur C, Burbury K, et al. Chronic myeloid leukaemia
and tyrosine kinase inhibitor therapy: assessment and manage-
ment of cardiovascular risk factors. Intern Med J. 2018;48: 5-13.
Timmers L, Boons CC, Verbrugghe M, et al. Supporting adherence
to oral anticancer agents: clinical practice and clues to improve
care provided by physicians, nurse practitioners, nurses and phar-
macists. BMC Cancer. 2016;17:122.

European Public Assessment Report. Tasigna Product Information.
European Medicines Agency (EMEA); 2018. Available from: http://
www.ema.europa.eu.

Abruzzese E, Trawinska MM, de Fabritiis P, et al. Management of
pregnant chronic myeloid leukemia patients. Expert Rev Hematol.
2016;9:781-791.


http://www.ema.europa.eu
http://www.ema.europa.eu

	Outline placeholder
	Introduction
	Material and methods
	Study design
	Primary outcome and independent variables
	Secondary outcome
	Statistical analysis

	Results
	Study sample
	Satisfaction with information on nilotinib treatment
	Factors of dissatisfaction with information on nilotinib treatment
	Information dissatisfaction and self-reported nonadherence to nilotinib

	Discussion
	Conclusion
	Disclosure statement
	Funding
	References


