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Abstract

Background: The strengthening or substitution of intravenous cytotoxic chemotherapy cycles by oral targeted anticancer
therapies, such as protein kinase inhibitors (PKIs), has provided impressive clinical benefits and autonomy as well as a better
quality of life for patients with cancer. Despite these advances, adverse event management at home and medication adherence
remain challenging. In addition, PKI plasma concentrations vary significantly among patients with cancer receiving the same
dosage, which could explain part of the observed variability in the therapeutic response.

Objective: Theaim of thisoptimizing oral targeted anticancer therapies (OpTAT) study isto optimize and individualize targeted
anticancer treatments to improve patient care and self-monitoring through an interprofessional medication adherence program
(IMAP) combined with measurement PKI plasma concentrations.

Methods: The OpTAT study has two parts: (1) a 1:1 randomized medication adherence program, in which the intervention
consists of regular motivational interviewing sessions between the patient and the pharmacist, along with the delivery of PKlsin
electronic monitors, and (2) asystematic collection of blood samplesand clinical and biological datafor combined pharmacokinetic
and pharmacodynamic analysis. On the basis of the electronic monitor data, medication adherence will be compared between
groups following the three operational definitions: implementation of treatment during the persistent period, persistence with
treatment and longitudinal adherence. The implementation will be described using generalized estimating equation models. The
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persistence of PKI usewill be represented using a Kaplan-Meier survival curve. Longitudinal adherenceis defined as the product
of persistence and implementation. PK1 pharmacokinetics will be studied using a population approach. The relationship between
drug exposure and efficacy outcomeswill be explored using Cox regression analysis of progression-free survival. Therelationship
between drug exposure and toxicity will be analyzed using apharmacokinetic-pharmacodynamic model and by logistic regression
analysis. Receiver operating characteristic analyseswill be applied to eval uate the best exposure threshol d associated with clinical
benefits.

Results. Thefirst patient was included in May 2015. As of June 2021, 262 patients had participated in at least one part of the
study: 250 patients gave at |east one blood sample, and 130 participated in the adherence study. Data collectionisin process, and
the final data analysisis planned to be performed in 2022.

Conclusions: The OpTAT study will inform us about the effectiveness of the IMAP program in patients with solid cancers
treated with PKIs. It will also shed light on PKI pharmacokinetic and pharmacodynamic properties, with the aim of learning how
to adapt the PKI dosage at the individual patient level to increase PKI clinical suitability. The IMAP program will enable
interprofessional teamsto learn about patients’ needs and to consider their concerns about their PK1 self-management, considering

the patient as an active partner.
Trial Registration:
International Registered Report Identifier (IRRID):

(JMIR Res Protoc 2021;10(6):€30090) doi: 10.2196/30090

Clinical Trials.gov NCT04484064; https://clinicaltrials.gov/ct2/show/NCT04484064.
DERR1-10.2196/30090
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Introduction

Background

Onthebasisof the Global Cancer Observatory estimates, cancer
was responsible for amost 10 million deaths globally in 2020
[1], making it aleading cause of death [2]. In Switzerland, more
than 40,000 new patients are diagnosed with cancer each year
[3]; however, the mortality rate of many cancersis decreasing,
mainly because of the implementation of both screening
programs and novel targeted and immune-related therapies [4].

For 15 years, the strengthening or aternatively the substitution
of intravenous cytotoxic chemotherapy cycles by ora,
sometimes long-term, targeted anticancer therapies has offered
impressive clinical benefit and autonomy as well as a better
qudlity of lifefor patientswith cancer. Targeted cancer therapies
involve protein kinaseinhibitors (PK1s) and inhibitors of growth
factor receptors, which are used to treat a variety of cancers,
including gastrointestina stromal tumors; kidney, thyroid,
colorectal, lung, and breast cancers; melanoma; and sarcomas.
Although treatment failure and poor tolerance are common in
clinical practice, they cannot all be attributed to solid tumor
multidrug resistance, asthey can aso betriggered by suboptimal
medication adherence or inadequate drug plasma concentrations.

Suboptimal medication adherenceisone of the causes of cancer
progression and higher costs for health systems [5-7]. Thus,
supporting patient drug self-management is key to achieving
the best clinical outcome. In the past decade, interventional
studies have focused mainly on patients with breast cancer
treated with hormonal treatments and patients with chronic
myeloid leukemia using imatinib. Evaluations of interventions
to support PKI adherence in other solid cancers are scarce. In
asystematic review, adherence to oral anticancer therapies was
estimated to vary between 46% and 100% [8]. This review
addressed adherence to various classes of oral anticancer

https://www.researchprotocol s.org/2021/6/€30090

therapies using various measures of adherence among patients
with solid cancers, multiple myeloma, and chronic leukemia.
Adherence estimation is not often reliable, as it is frequently
evaluated through a moderate-quality methodology using
subjective self-report questionnaires [9-11]. The link between
longitudinal medication adherence, clinical factors, quality of
life, survival, and cancer progression has been underinvestigated
in the literature [12].

Since 1995, a routine interprofessional medication adherence
program (IMAP) has been implemented at the University
Community Pharmacy of the Center for Primary Careand Public
Health Unisanté (Lausanne, Switzerland) to support drug
self-management in patients with chronic illness [13]. Before
initiating the optimizing oral targeted anticancer therapies
(OpTAT) study, we conducted a feasibility study in which the
included patients were mostly diagnosed with gastrointestinal
stromal tumors or breast cancer. Adherence was estimated for
several classes of oral anticancer therapies (capecitabine,
letrozole, exemestane, imatinib, sunitinib, and temozolomide).
We showed that patients with cancer agreed to participate and
adopted the program; 12-month persistence was estimated at
85%, and the 12-month implementation rate was 97% in
persistent patients [14].

Oral PKls are licensed at a fixed dose despite the variable
plasma concentrations observed in real-life situations [15,16].
This substantial interpatient pharmacokinetic variability may
be explained by demographic (eg, age, body weight, and sex)
and environmental factors (eg, concomitant medication and
smoking), relevant physiopathological conditions (eg, organ
failure and albumin levels) [17,18], genetic polymorphisms of
metabolic enzymes or drug transporters, and patient behavior
(eg, medication adherence) [12]. The characterization of
pharmacokinetic variability is essential in oncology, given the
risk of under- or overexposure, which may contribute to
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insufficient efficacy or undesirable toxicity in patients with
cancer, respectively. Moreover, considerable efforts remain to
be undertaken to characterize the correlation between drug
plasma concentrations and the therapeutic response of most
PKlsand to define the therapeutic targets associ ated with clinical
benefits in the context of therapeutic drug monitoring [19].

Objectives

The global aims of the OpTAT study are to establish the
necessary knowledge to build rational monitoring strategies
through medication adherence monitoring and patient-adjusted
dosage in real-life conditions, which should contribute to
optimizing the therapeutic benefit of PKls, in order to improve
outpatient cancer care.

The primary objectives areto better characterize the prospective
and longitudinal patterns of PKI adherence in patients
participating in amedication adherence program versusacontrol
group and to identify key driver-modifiable adherence factors.

The secondary objectivesareto quantify interpatient variability,
identify sources of variability in serum PKI levels, and
characterize the rel ationshi ps between the serum concentration,
the therapeutic response and the toxicity of these treatmentsin
apopulation of patients with solid cancer.

The hypothesis states that the medication adherence program
will increase PKI implementation and persistence before the
treatment is stopped for any reasons beyond the patient’s control
or therapeutic change compared with the control group.

Bandieraet al

Moreover, it is hypothesized that interpatient variability in PKI
plasma concentrations plays a fundamental role in the
heterogeneity of the therapeutic response and may play arole
in PK1 adherence.

Methods

Ethical Consider ations

The local ethics committee (Vaud, Switzerland) approved the
OpTAT study in April 2015. Since then, two amendments have
been accepted in July 2017 and October 2020. The study will
be conducted in accordance with the current version of the
Declaration of Helsinki and international good clinical practice
principles. The protocol was peer-reviewed by five expertsin
April 2017 (Multimedia Appendix 1), leading to the founding
of the study by the Swiss Cancer Research Foundation. This
protocol waswritten according to the SPIRIT (Standard Protocol
Items:. Recommendations for Interventional Trials) guidelines
(Multimedia Appendix 2) [20].

Trial Design

This monocentric prospective study comprises two parts: (1)
an open randomized controlled medi cation adherence study and
(2) an observational pharmacokinetic and pharmacodynamic
study. This design (Figure 1) explores whether medication
adherence evolves differently in each group and explores the
interplay between adherence and PKI pharmacokinetic
parameters.

Figure 1. Design of the optimizing oral targeted anticancer therapies study. BMQ: Belief about Medicines Questionnaire; EORTC-QLQ: European
Organization for Research and Treatment of Cancer Quality of Life Questionnaire; SatMed: Treatment Satisfaction with Medicines Questionnaire.
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Enrollment of Participants

This trandational study will be conducted at the Medical
Oncology Service of the Department of Oncology of the
Lausanne University Hospital (CHUV) outpatient clinic
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(Lausanne, Switzerland) in collaboration with the Community
Pharmacy of the Center for Primary Care and Public Health
Unisanté (Lausanne, Switzerland) and the Center for Research
and Innovation in Clinical Pharmacy Sciences (CHUV).
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Adult patients aged >18 years who were treated with a PK1 for
solid tumors and followed at the CHUV were dligible to
participate in this study. Participants with an inability to make
decisions, with cognitive disorders, under tutelage, or not fluent
in French or English or without the aid of an interpreter will be
excluded from the study. Patients will be excluded solely from
the medication adherence part of the study if they do not
self-manage oral anticancer treatment (ie, nursing homes and
home care services) or if they are already enrolled in an
interventional study. If one PKI is switched to another PKI
during the study, the patient will continue to participate in the
study. However, if the PKI treatment is stopped or changed to
anon-PK| anticancer treatment, the participant exitsthe OpTAT
study; but, the data collected are kept for analysis.

The OpTAT study is voluntary, and patients will need to sign
an informed consent form to participate in the medication
adherence study, the pharmacokinetic and pharmacodynamic
study, or both. The recruitment of participants began in May
2015. It ended in March 2021 for the medication adherence part
but is ongoing until December 2021 for the pharmacokinetics
part.

Oncologistswere asked to refer eligible patientsto a pharmaci st
PhD student or to the research staff from the Center of
Experimental Therapeutics (CHUV), who will present the
informed consent form to the patient after the medical visit. The
participantswill follow their treatment as usual, and no changes
in the usual medical procedure will be made. No payment or
compensation will be provided to the patients or to the
oncologists asthe patients are being seen as part of their routine
follow-up clinical care.

Randomized Controlled M edication Adherence Study

I nstruments: Use of the Electronic MonitorsMEMSand
Questionnairesin Both Groups

All patients participating in the medication adherence study will
use an electronic monitor (MEMS and MEMS AS, AARDEX
Group) for 12 months or until PK1 is stopped. The electronic
monitor registers the date and time of each opening, and a
liquid-crystal display monitor on top of the cap indicates the
number of daily openings to the patient. All patients included
in the study will be asked to complete two validated
guestionnaires at three timepoints. inclusion, 6 months
postinclusion, and at the end of the study. Thefirst questionnaire
is the Belief about Medicines Questionnaire, which assesses
the patient’s cognitive representation of medication [21]. The
second is the European Organization for Research and
Treatment of Cancer Quality of Life Questionnaire (version
3.0), which assesses the quality of life of patients with cancer
[22]. During theinitial months of the study implementation, the
patients with cancer filled out the Treatment Satisfaction with
Medicines Questionnaire [23]; however, it was switched to the
European Organization for Research and Treatment of Cancer
Quality of Life Questionnaire, as the latter was more adapted
to patientstreated with aPK 1. The questionnairesweretranslated
and validated in French, with satisfactory psychometric
properties [24-26].

https://www.researchprotocol s.org/2021/6/€30090
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Repeated Medication Adherence I nterviews and
Feedback (I ntervention Group)

Patientsincluded in the intervention group will visit theroutine
IMAP of the pharmacy of Unisanté. They will attend 15- to
30-minute medication adherence interviews, which will take
place after each clinical appointment over 12 months. On the
basis of the information-motivation-behavior model embedded
in sociocognitive theory [27], the pharmacist will explore in
depth the home drug self-management skills, side effect
management, motivation, self-efficacy, and consider cofactors
such as depression, anxiety, and drug or alcohol addiction.
Patients' beliefs about PKIs will be explored, and information
about the PKI will be delivered and discussed at each visit.
Determinants of and gaps in medication adherence will be
discussed with the pharmacist in an empathetic and
nonjudgmental way using motivational interviewing skills.

The electronic monitor data will be uploaded to MEDAMIGO
software (MEMS and MEMS AS), which generates graphs of
electronic monitor daily openings. Feedback on adherence to
PKI therapy, based on the information generated by the
electronic monitor, will be provided to and discussed with the
patient. Interprofessionality is a cornerstone of the program,
and pharmacists will summarize the intervention in a
semistructured report sent to the oncologist after each
intervention. During the COVID-19 pandemic, mativational
interviews will be conducted by phone calls with patients
considered by clinicians to be at a high risk of SARS-CoV-2
infection. All pharmacists who perform the medication
adherence intervention must have attended specific training to
lead motivational interviews (two full-day medication adherence
initial training and continuous education based on the debriefing
of amotivational interview with a patient every 12-18 months)
[13].

Control Group

Patients included in the control group will use an electronic
monitor but will be considered standard-of-care patients asthey
will not receive any medication adherence intervention. The
electronic monitor opening data of the control group will be
concealed from the patients, pharmacy team, clinicians, and
investigators until the end of the study. If an oncologist
expressively asks for adherence data because of stringent and
urgent clinical matters, the patient will be excluded from the
OpTAT study and referred to the routine medication adherence
program of the Community Pharmacy of the Center for Primary
Care and Public Health Unisanté.

Assignment of the I ntervention

The collection of adherence data patterns in both groups at
baseline is crucia to check whether adherence patterns are
homogeneous between the groups before the intervention starts.
In both groups, patients will use an electronic monitor for at
least 21 days before randomization. At the end of the baseline
period, the patients will be randomized 1:1 to either attend the
medication adherence program (intervention group) or be part
of the standard of care (control group; Figure 1). The
randomization lists will stratify participants according to their
cancer type and the time el apsed between PK | initiation and the
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time of inclusion (lessor morethan 30 days). Therandomization
sheet lists 1 (intervention group) or O (control group) and will
be provided by an independent researcher from the Unisanté
Research Support Unit. The randomization list established by
Excel (version 2016, Microsoft) will be based on variable size
block randomization to prevent predictability and ensure a
balanced allocation to each group. After randomization, the
patient, research team, pharmacy, and clinical team will al be
aware of the assigned group.

Observational Phar macokinetic and Phar macodynamic
Study

A total of 10 mL of peripheral blood samples will be collected
for up to a maximum of 8 samples per patient or until PKI is
stopped at an unselected time after the last PKI intake. The
blood samples will be centrifuged, the plasma will be frozen
and stored until PK1 levelsare measured, and the dry pellet will
be analyzed for the exploration of genetic variants involved in
PKI1 pharmacokinetics. Moreover, for patients who accept, 6 x
5 mL blood samples will be collected over a maximum of 12
hours during one visit to the hospital. Specific information on
pharmacokinetic datawill be collected at each blood draw, and
all relevant clinical and biological information will be obtained
from the medical files of the patients (detailed in the Collection
and Management of Data section).

Outcomes

Primary Outcomes: Randomized Controlled Medication
Adherence Study

The primary outcome was global adherence, defined as the
percentage of dayswith correct medication use of each subject.
The sample size was calculated to ensure sufficient power to
test the difference in the mean logit global adherence between
groups (seethe Sample Size section). Medication adherence will
aso be compared between groups following the three
operational definitions defined by the EMERGE (European
Society for Patient Adherence, Compliance, and Persistence
Medication Adherence Reporting Guideline) guidelines:
implementation of treatment during the persistent period (daily
management of oral targeted anticancer drugs), persistencewith
treatment (the distribution of times between enrollment and
discontinuation), and longitudinal adherence (the product of
persistence and implementation) [14,28,29].

Secondary Outcomes. Pharmacokinetic and
Pharmacodynamic Data

The plasma concentrations of the PKI and active metabolites,
if appropriate, will be measured using validated methods of
liquid chromatography-tandem mass spectrometry for each
blood sample collected [30,31]. Internal standards will be used
to optimize the analytical accuracy and precision of the method,
essentially by abrogating the influence of matrix effects and
inherent variability in the extraction procedure. The
pharmacokinetic variables quantifying PK1 exposure will then
be calculated from population-based individual Bayesian
pharmacokinetic parameters and expressed as the area under
the curve and trough drug concentrations (minimum drug
concentration) [32]. The efficacy of anticancer drugs will be
expressed asprogression-free survival, which isthetimeinterval
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between PKI initiation and the date of tumor progression,
defined according to the standardized criteria Response
Evaluation Criteria In Solid Tumors [33], or death from any
cause. If apatient is event-free (progression or death), the time
will be censored at the last follow-up visit, the end of the study
follow-up, or treatment discontinuation. The response to
treatment will be assessed according to local standards, usually
every 3 months, using acomputed tomography scan or positron
emission tomography scan. In addition, an overall survival
analysis will be undertaken in an exploratory manner. The
toxicity of PK1 will be assessed according to the Nationa Cancer
Ingtitute-Common Terminology Criteria for Adverse Events
[34].

Sample Size

Randomized Controlled Medication Adherence Study

We assumed that the mean longitudinal adherence will remain
stable at 95% in the intervention group during the follow-up
period, whereas it would decrease from 95% to 80% in the
control group during the 340 days from randomization to the
end of follow-up. We also assumed an SD for the logit of
longitudinal adherence of 1.8, for both groups and at all
timepoints. This corresponds to 95% individual adherence in
the intervals 10%-99.3% and 35%-99.9% in the control and
intervention groups, respectively, at the end of follow-up. A
sample size calculation was performed to simulate individual
seriesof daily medication (1=at |east the correct number of daily
openings of the el ectronic monitor; O=fewer daily openingsthan
prescribed) according to the above parameters to consider both
the interindividual variability (SD 1.8) and the intraindividual
variability (the measurement error). Considering that the number
of measures of a subject will be 340 and assuming a 10%
dropout in the middle of the year, 120 patients must beincluded
in the study (60 in each group) to reach a power of 80% with a
.05 significance level when comparing the mean of the logit of
global adherence between groups using a two-tailed Student t
test. Differences are considered statistically significant if P<.05.

Pharmacokinetic and Pharmacodynamic Study

It has been empirically determined that at least 50 patientswith
several samples per PKI are necessary to characterize drug
pharmacokinetics and variability.

Coallection and Management of Data

In collaboration with the investigators, the community pharmacy
of Unisanté will manage the PK| adherence data, and the Center
of Experimental Therapeutics will manage the blood samples
aswell asthe clinical, biological, and sociodemographic data.
The schedule of enrollment, intervention, and assessments is
shown in Multimedia Appendix 3. Sociodemographic and
relevant clinica and biological information regarding the
evauation of the disease will be obtained from the
administrative and el ectronic patient medical records (Soarian,
Cerner). The data will be registered prospectively in the
REDCap (Research Electronic Data Capture; Vanderbilt
University) platform, asecure web application for research data
collection, providing a unique study identification number for
each patient. To ensure confidentiality and data quality, only
principal investigators will have access to this file. After the
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analysis, the database will be registered in the secured data
repository of the University of Geneva (Yareta). Patient blood
samples will be stored in the Center of Experimental
Therapeutics, and the health data will be stored in the data
warehouse of the CHUV for a maximum of 15 years after the
end of the study before destruction.

Data Analyses

Medication Adherence Analysis

Adherence to PKI will be assessed using electronic monitor,
calculated pill counts, and patient reports. Medication behavior
will be described with a binary variable (1=at |east the correct
number of daily openings of the electronic monitor; O=fewer
daily openings than prescribed) in each group. This coding
method is commonly used; however, this code cannot
discriminate overadherence, which is considered in the same
way asoptimal adherence. Theimplementation will be described
in each group using generalized estimating equation models;
persistence with PKI1 (ie, adherence until PKI discontinuation)
will be represented using a Kaplan-Meier survival curve [14].
Globa adherence will be estimated in each group with the
proportion of patients with correct medication taking, defined
as 295% days with correct dosing during days 1 to 360,
compared between groups using a chi-square test. As =95%
dayswith the correct dosing threshold is an assumption, we will
perform sensitivity analysiswith other thresholds such as 90%,
85%, and 80%. Multivariate logistic regression models will be
used to evaluate whether any detected effect of the intervention
remained after adjusting for potential sociodemographic or
clinical confounders. Asasecondary analysis, the differencein
medication taking will be explored across genders.

A systematic computerized term search in the adherence reports
of theintervention group will be performed to identify the most
frequent variables affecting PKI adherence, and a regression
model will be used to discover their association with adherence
[35].

Sociodemographic data and quality of life and beliefs about
medication of patientswho refused to partici pate and compl eted
both questionnaires versus those who accepted to participatein
the adherence study will be compared at baseline. For patients
included in the adherence study, the results of the questionnaires
will be compared at randomization, 6 months, and at the end of
the study. Changes in Belief about Medicines Questionnaire
and European Organization for Research and Treatment of
Cancer Quality of Life Questionnaire or the Treatment
Satisfaction with Medicines Questionnaire will be described
longitudinally for the included patients and transversely per
group at 6 and 12 months. Medians and IQRs or proportions
will be used as appropriate. Nonparametric tests (eg,
Mann-Whitney-Wilcoxon) or Fisher exact test of two
proportionswill be used to test the differences between groups.

Ultimately, the adherence patterns and their relationship with
drug exposure and clinical response will be evaluated in an
exploratory anaysis.

To minimizeinterpretation bias, the statistician will not beaware
of the group assignments during the analysis. The datawill be
analyzed in an intention-to-treat manner. All statistical analyses
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will be performed using the R statistical package (version 3.6,
The R Foundation for Statistical Computing) [36].

Population Pharmacokinetic Analysis

Population pharmacokinetic analyses will be performed using
nonlinear mixed regression models with the software program
NONMEM (Icon Devel opment Solutions). Thisapproach allows
for the characterization of the average pharmacokinetic profile
of PKI from data pooled over all sasmpled individuals and the
quantification of inter- and intraindividual variability. This
approach allows us to analyze sparse (few drug concentrations
per patient) and unbalanced data. The built models integrate
active metabolites when appropriate. The impact of potential
sources of variability will be evaluated using linear and
nonlinear functions.

Relationships Between PKI Exposure, Efficacy, and
Toxicity

The correlation between PKI exposure and efficacy will be
explored using Cox regression analysis of progression-free
survival. The correlation between PKI exposure and toxicity
will be explored by pharmacokinetic and pharmacodynamic
models using the software program NONMEM or by logistic
regression analysis. Receiver operating characteristic analyses
will be used to evaluate the best exposure threshold to predict
clinical outcomes and performance (in terms of area under the
receiver operating characteristics curve and sensitivity and

specificity).

Missing Data

Missing datawill not be imputed but will be clearly identified
and considered during the anaysis process (nature and
frequency) and described in the publication.

Patient and Public | nvolvement

Patients or the public will not beinvolved in the design, conduct,
reporting, or dissemination plans of this research. The
participants will be informed about the study results after the
final publication using lay language.

Results

The first patient was included in May 2015. Until June 2021,
262 patients have participated in at least one part of the study
(250 patients have given at least one blood sample, and 130
have been included in the adherence study). In June 2021, 51
patientstreated with palbociclib have provided at | east one blood
sample, and the adherence study currently includes 43
participants with breast cancer, which corresponds to most of
the included participants. Moreover, so far, at least one blood
sampl e has been collected from patientstreated with 31 different
PKls and their combination (Multimedia Appendix 4).

Data collection is in process, and the final analysis will be
performed in 2022. The results of the study will be submitted
to local, national, and international conferences and to
peer-reviewed open access journals for publication.
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Discussion

Strength of the Study

The OpTAT study is based on a mixed methodology involving
a randomized controlled medication adherence study, aong
with pharmacokinetic and pharmacodynamic data collection.
The methodology is robust, as adherence data will be assessed
through electronic monitoring, often considered the gold
standard, in both the intervention and control groups.
Participants randomized to the intervention group will be
included in a routine medication adherence program (IMAP)
that has previously been shown to lead to significant
improvements in terms of medication adherence; clinical
outcomes, and retention in care of other chronicaly ill patients,
such asthosewith HIV [13,14,37-39]. Moreover, the association
between longitudinal adherence and clinical data as well as
quality of life and beliefs about medicines through
guestionnaires will be explored, and the literature in this area
is scarce.

The second strength of this study isthe pharmacokinetic analysis
of a wide range of PKls. PKls are marketed under a single
regimen according to the one dosagefits all patients paradigm,
which may be an important source of side effects that are
potentially detrimental to the continuation of the course of the
treatment and patient adherence. Hence, our ultimate and
cutting-edge development is to combine an analysis of PKI
adherence, pharmacokinetics, and pharmacodynamics.

Limitations of the Study

This study has some limitations. First, the adherence data will
be collected over 12 months, atime frame during which several
stops and breaks in the treatment regimen can occur. This will
be a challenge for data analysis, however, the adherence team
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and the statistician, who will perform the analysis, have already
dealt with this kind of data and are experts in this field [14].
Second, we expect some variability in the frequency of
adherence visits among participants. Indeed, the adherence
interviews are scheduled after each patient's clinical
appointment, and the frequency can vary from a quarterly to a
monthly visit depending on the organization of the clinic and
the severity of the patient’s disease. Third, the use of an
electronic monitor can introduce a Hawthorne effect during the
first 6 weeks of the study, which disappears afterward [40]. This
effect is explained by the fact that patients who know they are
being observed may improve their usual medication behavior.
Theimpact of thiseffect will be explored intheanalysis. Fourth,
the number of blood samples may not be sufficient to initiate a
population pharmacokinetic analysis for each monitored PKI.
All limitations will be considered while analyzing the results
and will be detailed in the final publication.

Conclusions

The OpTAT study will strengthen knowledge on the
effectiveness of the routine IMAP medication adherence
program in patients with solid cancers treated with PKls. The
IMAP will enable interprofessional teams to learn about
patients' needs and concerns about their PK| self-management.
The study will also shed light on PK1 pharmacokinetics and its
relationship with pharmacodynamic properties, with the aim of
adapting dosage regimens at the individual patient level,
increasing the clinical suitability of PKls.

Adherence combined with pharmacokinetic data will inform
pharmacists and clinicians on how to support patients during
the entire course of their PKI treatment and how to manage
adaptations of treatment efficiently, with the patient as an
informed partner.

The authors would like to thank all the collaborators of the pharmacy of Unisanté (IMAP) and Saskia Werhli, Amélie Roten,
Marzio Bergomi, Jean-Paul Rivals, Kim Ellefsen-Lavoie, and Lauréne Cagnon from the Center of Experimental Therapeutics.
The authors al so thank the Service of Clinical Pharmacology of the CHUV for their mgjor rolein the study and the collaborators
from the oncology department and Loredana Leyvraz for their contribution to the recruitment of patients and the collection of
blood samples.

This work has been supported since April 2017 by the Swiss Cancer Research Foundation (grant HSR-4077-11-2016). The
sponsors of thisstudy arethe Lausanne University Hospital (CHUV) and the Center for Primary Care and Public Health Unisanté.

Authors Contributions

CB and EC wrote the manuscript. All coauthors reviewed and approved the manuscript. IL reviewed the statistical aspects of the
protocol. CC, MPS, EC, CB, DW, LD, and NW contributed to the devel opment of the study protocol. A Digklia, KZ, A Diciolla,
VC, AS, ALV, A Dolcan, A Sarivalasis, AL, HB, AO, SP, and DW identified and followed the patients clinically. MPS, EC, CB,
and JDC organi zed the implementation of the study within the medication adherence program (IMAP) at the pharmacy of Unisante.

Conflictsof Interest
None declared.

Multimedia Appendix 1

Peer-review reports from the Scientific Office of the Swiss Cancer League/Swiss Cancer Research.
[PDE File (Adobe PDF File), 2624 KB-Multimedia Appendix 1]

https://www.researchprotocols.org/2021/6/€30090 JMIR Res Protoc 2021 | vol. 10| iss. 6 | €30090 | p. 7

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=resprot_v10i6e30090_app1.pdf&filename=f6aff83f49dc2e70303915adb74dc72d.pdf
https://jmir.org/api/download?alt_name=resprot_v10i6e30090_app1.pdf&filename=f6aff83f49dc2e70303915adb74dc72d.pdf
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Bandieraet a

Multimedia Appendix 2

SPIRIT (Standard Protocol Items: Recommendationsfor Interventional Trials) checklist completed for the optimizing oral targeted
anticancer therapies protocol.
[PDE File (Adobe PDF File), 170 KB-Multimedia A ppendix 2]

Multimedia Appendix 3

Schedule of enrollment, intervention, and assessments of the optimizing oral targeted anticancer therapies study.
[DOCX File, 15 KB-Multimedia Appendix 3]

Multimedia Appendix 4

Protein kinase inhibitors and their combination included in the optimizing oral targeted anticancer therapies study.
[DOCX File, 13 KB-Multimedia Appendix 4]

References

1. SungH, Ferlay J, Siegel RL, Laversanne M, Soerjomataram |, Jemal A, et al. Global cancer statistics 2020: GLOBOCAN
estimates of incidence and mortality worldwidefor 36 cancersin 185 countries. CA Cancer JClin 2021 May; 71(3):209-249
[FREE Full text] [doi: 10.3322/caac.21660] [Medline: 33538338]

2. World Health Organization. Cancer. World Health Organization. 2021 Mar 3. URL: https.//www.who.int/news-room/
fact-sheets/detail/cancer [accessed 2021-06-14]

3. LesChiffres du Cancer: Types de Cancer les Plus Fréquents en Suisse. Ligue Contre le Cancer. 2020 Dec 1. URL: https:/
/www.liguecancer.ch/a-propos-du-cancer/l es-chiffres-du-cancer/ [accessed 2021-06-14]

4.  Siegel RL, Miller KD, FuchsHE, Jemal A. Cancer statistics, 2021. CA Cancer JClin 2021 Jan; 71(1):7-33 [FREE Full text]
[doi: 10.3322/caac.21654] [Medline: 33433946]

5. WU EQ, Johnson S, Beaulieu N, AranaM, Bollu V, Guo A, et al. Healthcare resource utilization and costs associated with
non-adherence to imatinib treatment in chronic myel oid leukemia patients. Curr Med Res Opin 2010 Jan; 26(1):61-69. [doi:
10.1185/03007990903396469] [Medline: 19905880]

6. FoulonV, Schoffski B, Wolter P. Patient adherence to oral anticancer drugs. an emerging issue in modern oncology. Acta
Clin Belg 2011;66(2):85-96. [doi: 10.2143/ACB.66.2.2062525] [Medline: 21630604]

7. Atkinson TM, Rodriguez VM, Gordon M, Avildsen IK, Emanu JC, Jewell ST, et al. The association between patient-reported
and objective oral anticancer medication adherence measures: a systematic review . Oncol Nurs Forum 2016 Sep
1;43(5):576-582 [FREE Full text] [doi: 10.1188/16.0NF.576-582] [Medline: 27541550]

8.  Greer JA, Amoya N, Nisotel L, Fishbein JN, MacDonald J, Stagl J, et a. A systematic review of adherence to oral
antineoplastic therapies. Oncologist 2016 Mar;21(3):354-376 [FREE Full text] [doi: 10.1634/theoncol ogist.2015-0405]
[Medline: 26921292]

9. Krikorian S, Pories S, Tataronis G, Caughey T, Chervinsky K, Lotz M, et al. Adherence to oral chemotherapy: challenges
and opportunities. JOncol Pharm Pract 2019 Oct;25(7):1590-1598. [doi: 10.1177/1078155218800384] [Medline: 30253725]

10. JacobsJIM, Pensak NA, Sporn NJ, MacDonald JJ, Lennes I T, Safren SA, et al. Treatment satisfaction and adherenceto oral
chemotherapy in patientswith cancer. JOncol Pract 2017 May;13(5):e474-e485. [doi: 10.1200/JOP2016.019729] [Medline:
28398843]

11. Verbrugghe M, Verhaeghe S, Lauwaert K, Beeckman D, van Hecke A. Determinants and associated factors influencing
medication adherence and persistenceto ord anticancer drugs: asystematic review. Cancer Treat Rev 2013 Oct;39(6):610-621.
[doi: 10.1016/j.ctrv.2012.12.014] [Medline; 23428230]

12. Cardoso E, Csgjka C, Schneider MP, Widmer N. Effect of adherence on pharmacokineti c/pharmacodynamic relationships
of oral targeted anticancer drugs. Clin Pharmacokinet 2018 Jan;57(1):1-6. [doi: 10.1007/s40262-017-0571-z] [Medline:
28634655]

13. Lelubre M, Kamal S, Genre N, Celio J, Gorgerat S, Hampai DH, et al. Interdisciplinary medication adherence program:
the example of a university community pharmacy in Switzerland. Biomed Res Int 2015;2015:103546 [FREE Full text]
[doi: 10.1155/2015/103546] [Medline: 26839879]

14. Schneider MP, Jeanneret LA, Chevaux B, Backes C, Wagner AD, Bugnon O, et a. A novel approach to better characterize
medication adherencein oral anticancer treatments. Front Pharmacol 2018;9:1567 [FREE Full text] [doi:
10.3389/fphar.2018.01567] [Medline: 30761009]

15. BardinC, Veal G, Paci A, Chatelut E, Astier A, Levéque D, et al. Therapeutic drug monitoring in cancer- are we missing
atrick? Eur J Cancer 2014 Aug;50(12):2005-2009. [doi: 10.1016/j.€/ca.2014.04.013] [Medline: 24878063]

16. Bouchet S, Poulette S, Titier K, MooreN, Lassalle R, Abouelfath A, et al. Relationship between imatinib trough concentration
and outcomes in the treatment of advanced gastrointestinal stromal tumoursin areal-life setting. Eur J Cancer 2016
Apr;57:31-38. [doi: 10.1016/j.6jca.2015.12.029] [Medline: 26851399

https://www.researchprotocol s.org/2021/6/e30090 JMIR Res Protoc 2021 | vol. 10 | iss. 6 | €30090 | p. 8
(page number not for citation purposes)

RenderX


https://jmir.org/api/download?alt_name=resprot_v10i6e30090_app2.pdf&filename=b98437250d7b5a0304cf5336e1937c8e.pdf
https://jmir.org/api/download?alt_name=resprot_v10i6e30090_app2.pdf&filename=b98437250d7b5a0304cf5336e1937c8e.pdf
https://jmir.org/api/download?alt_name=resprot_v10i6e30090_app3.docx&filename=28ba1ac6abec1891d2f17d82eb0d6f3b.docx
https://jmir.org/api/download?alt_name=resprot_v10i6e30090_app3.docx&filename=28ba1ac6abec1891d2f17d82eb0d6f3b.docx
https://jmir.org/api/download?alt_name=resprot_v10i6e30090_app4.docx&filename=7e31345a3f98434f77a2938f2c4a7e02.docx
https://jmir.org/api/download?alt_name=resprot_v10i6e30090_app4.docx&filename=7e31345a3f98434f77a2938f2c4a7e02.docx
https://doi.org/10.3322/caac.21660
http://dx.doi.org/10.3322/caac.21660
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33538338&dopt=Abstract
https://www.who.int/news-room/fact-sheets/detail/cancer
https://www.who.int/news-room/fact-sheets/detail/cancer
https://www.liguecancer.ch/a-propos-du-cancer/les-chiffres-du-cancer/
https://www.liguecancer.ch/a-propos-du-cancer/les-chiffres-du-cancer/
https://doi.org/10.3322/caac.21654
http://dx.doi.org/10.3322/caac.21654
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33433946&dopt=Abstract
http://dx.doi.org/10.1185/03007990903396469
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19905880&dopt=Abstract
http://dx.doi.org/10.2143/ACB.66.2.2062525
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21630604&dopt=Abstract
http://europepmc.org/abstract/MED/27541550
http://dx.doi.org/10.1188/16.ONF.576-582
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27541550&dopt=Abstract
https://doi.org/10.1634/theoncologist.2015-0405
http://dx.doi.org/10.1634/theoncologist.2015-0405
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26921292&dopt=Abstract
http://dx.doi.org/10.1177/1078155218800384
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30253725&dopt=Abstract
http://dx.doi.org/10.1200/JOP.2016.019729
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28398843&dopt=Abstract
http://dx.doi.org/10.1016/j.ctrv.2012.12.014
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23428230&dopt=Abstract
http://dx.doi.org/10.1007/s40262-017-0571-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28634655&dopt=Abstract
https://doi.org/10.1155/2015/103546
http://dx.doi.org/10.1155/2015/103546
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26839879&dopt=Abstract
https://doi.org/10.3389/fphar.2018.01567
http://dx.doi.org/10.3389/fphar.2018.01567
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30761009&dopt=Abstract
http://dx.doi.org/10.1016/j.ejca.2014.04.013
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24878063&dopt=Abstract
http://dx.doi.org/10.1016/j.ejca.2015.12.029
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26851399&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Bandieraet a

17.

18.

19.

20.

21

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

Widmer N, Bardin C, Chatelut E, Paci A, Beijnen J, Levéque D, et al. Review of therapeutic drug monitoring of anticancer
drugs part two- targeted therapies. Eur J Cancer 2014 Aug;50(12):2020-2036. [doi: 10.1016/j.ejca.2014.04.015] [Medline:
24928190]

Rowland A, van Dyk M, Mangoni AA, Miners JO, McKinnon RA, Wiese MD, et a. Kinase inhibitor pharmacokinetics:
comprehensive summary and roadmap for addressing inter-individual variability in exposure. Expert Opin Drug Metab
Toxicol 2017 Jan;13(1):31-49. [doi: 10.1080/17425255.2016.1229303] [Medline: 27561659]

Cardoso E, Guidi M, Blanchet B, Schneider MP, Decosterd LA, Buclin T, et al. Therapeutic drug monitoring of targeted
anticancer protein kinase inhibitorsin routine clinical use: acritical review. Ther Drug Monit 2020 Feb;42(1):33-44. [doi:
10.1097/FTD.0000000000000699] [Medline: 31479043]

Chan A, Tetzlaff IM, Altman DG, LaupacisA, Ggtzsche PC, Krleza-Jeri¢ K, et al. SPIRIT 2013 statement: defining standard
protocol items for clinical trials. Ann Intern Med 2013 Feb 5;158(3):200-207 [FREE Full text] [doi:
10.7326/0003-4819-158-3-201302050-00583] [Medline: 23295957]

Horne R, Weinman J. Patients’ beliefs about prescribed medicinesand their rolein adherenceto treatment in chronic physical
illness. J Psychosom Res 1999 Dec;47(6):555-567. [doi: 10.1016/s0022-3999(99)00057-4] [Medline: 10661603]
Aaronson NK, Ahmedzai S, Bergman B, Bullinger M, Cull A, Duez NJ, et a. The european organization for research and
treatment of cancer QL Q-C30: aquality-of-life instrument for usein international clinical trialsin oncology. JNatl Cancer
Inst 1993 Mar 3;85(5):365-376. [doi: 10.1093/jnci/85.5.365] [Medline: 8433390]

Ruiz MA, Pardo A, Rejas J, Soto J, Villasante F, Aranguren JL. Development and validation of the "'Treatment satisfaction
with medicines questionnaire' (SATMED-Q). Vaue Health 2008;11(5):913-926 [FREE Full text] [doi:
10.1111/j.1524-4733.2008.00323.x] [Medline: 18494753]

Delestras S, Roustit M, Bedouch P, Minoves M, Dobremez V, Mazet R, et al. Comparison between two generic questionnaires
to assess satisfaction with medication in chronic diseases. PL0oS One 2013;8(2):€56247 [FREE Full text] [doi:
10.1371/journal .pone.0056247] [Medline: 23437104]

Fall E, Gauchet A, I1zaute M, Horne R, Chakroun N. Validation of the French version of the beliefs about medicines
guestionnaire (BMQ) among diabetes and HIV patients. Eur Rev Soc Psychol 2014 Nov;64(6):335-343. [doi:
10.1016/j.erap.2014.08.005]

Conroy T, Mercier M, Bonneterre J, Luporsi E, Lefebvre JL, Lapeyre M, et al. French version of FACT-G: validation and
comparison with other cancer-specific instruments. Eur J Cancer 2004 Oct;40(15):2243-2252. [doi:
10.1016/j.€jca.2004.06.010] [Medline; 15454249]

Fisher JD, Fisher WA, Amico KR, Harman JJ. An information-motivation-behavioral skills model of adherence to
antiretroviral therapy. Health Psychol 2006 Jul;25(4):462-473. [doi: 10.1037/0278-6133.25.4.462] [Medline: 16846321]
Vrijens B, De Geest S, Hughes DA, Przemyslaw K, Demonceau J, Ruppar T, ABC Project Team. A new taxonomy for
describing and defining adherence to medications. Br J Clin Pharmacol 2012 May; 73(5):691-705 [FREE Full text] [doi:
10.1111/j.1365-2125.2012.04167.x] [Medline: 22486599]

deGeest S, ZulligLL, Dunbar-Jacob J, Helmy R, Hughes DA, Wilson I B, et a. ESPACOM P medi cation adherence reporting
guideline (EMERGE). Ann Intern Med 2018 Jul 3;169(1):30-35 [FREE Full text] [doi: 10.7326/M18-0543] [Medline:
29946690]

Cardoso E, Mercier T, Wagner AD, Homicsko K, Michielin O, Ellefsen-LavoieK, et a. Quantification of the next-generation
oral anti-tumor drugs dabrafenib, trametinib, vemurafenib, cobimetinib, pazopanib, regorafenib and two metabolitesin
human plasma by liquid chromatography-tandem mass spectrometry. J Chromatogr B Analyt Technol Biomed Life Sci
2018 Apr 15;1083:124-136. [doi: 10.1016/j.jchromb.2018.02.008] [Medline: 29544202]

HaoualaA, Zanolari B, Rochat B, Montemurro M, Zaman K, Duchosal MA, et al. Therapeutic drug monitoring of the new
targeted anticancer agentsimatinib, nilotinib, dasatinib, sunitinib, sorafenib and lapatinib by L C tandem mass spectrometry.
J Chromatogr B Analyt Technol Biomed Life Sci 2009 Jul 15;877(22):1982-1996. [doi: 10.1016/j.jchromb.2009.04.045]
[Medline: 19505856]

GottaV, Buclin T, Csgjka C, Widmer N. Systematic review of population pharmacokinetic analyses of imatinib and
relationships with treatment outcomes. Ther Drug Monit 2013 Apr;35(2):150-167. [doi: 10.1097/FTD.0b013e318284¢ef11]
[Medline: 23503441]

Therasse P, Arbuck SG, Eisenhauer EA, Wanders J, Kaplan RS, Rubinstein L, et al. New guidelinesto evaluate the response
to treatment in solid tumors. European organization for research and treatment of cancer, national cancer institute of the
United States, national cancer institute of Canada. JNatl Cancer Inst 2000 Feb 2;92(3):205-216. [doi: 10.1093/jnci/92.3.205]
[Medline: 10655437]

National Cancer Institute. Common Terminology Criteriafor Adverse Events (CTCAE). Cancer Therapy Evaluation
Program (CTEP). 2020 Sep 21. URL : https://ctep.cancer.gov/protocol devel opment/el ectronic_applications/ctc.htm#ctc 50
[accessed 2021-06-14]

Kamal S, Nulty P, Bugnon O, Cavassini M, Schneider MP. Content analysis of antiretroviral adherence enhancing interview
reports. Patient Educ Couns 2018 Sep;101(9):1676-1682. [doi: 10.1016/j.pec.2018.05.013] [Medline: 29871817]

The R Project for Statistical Computing. The R Project for Statistical Computing. 2017 Jan 1. URL: http://www.R-project.
org [accessed 2021-06-14]

https://www.researchprotocol s.org/2021/6/e30090 JMIR Res Protoc 2021 | vol. 10 | iss. 6 | €30090 | p. 9

(page number not for citation purposes)


http://dx.doi.org/10.1016/j.ejca.2014.04.015
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24928190&dopt=Abstract
http://dx.doi.org/10.1080/17425255.2016.1229303
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27561659&dopt=Abstract
http://dx.doi.org/10.1097/FTD.0000000000000699
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31479043&dopt=Abstract
https://www.acpjournals.org/doi/abs/10.7326/0003-4819-158-3-201302050-00583?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dpubmed
http://dx.doi.org/10.7326/0003-4819-158-3-201302050-00583
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23295957&dopt=Abstract
http://dx.doi.org/10.1016/s0022-3999(99)00057-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10661603&dopt=Abstract
http://dx.doi.org/10.1093/jnci/85.5.365
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8433390&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1098-3015(10)60571-2
http://dx.doi.org/10.1111/j.1524-4733.2008.00323.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18494753&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0056247
http://dx.doi.org/10.1371/journal.pone.0056247
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23437104&dopt=Abstract
http://dx.doi.org/10.1016/j.erap.2014.08.005
http://dx.doi.org/10.1016/j.ejca.2004.06.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15454249&dopt=Abstract
http://dx.doi.org/10.1037/0278-6133.25.4.462
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16846321&dopt=Abstract
https://doi.org/10.1111/j.1365-2125.2012.04167.x
http://dx.doi.org/10.1111/j.1365-2125.2012.04167.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22486599&dopt=Abstract
http://europepmc.org/abstract/MED/29946690
http://dx.doi.org/10.7326/M18-0543
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29946690&dopt=Abstract
http://dx.doi.org/10.1016/j.jchromb.2018.02.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29544202&dopt=Abstract
http://dx.doi.org/10.1016/j.jchromb.2009.04.045
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19505856&dopt=Abstract
http://dx.doi.org/10.1097/FTD.0b013e318284ef11
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23503441&dopt=Abstract
http://dx.doi.org/10.1093/jnci/92.3.205
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10655437&dopt=Abstract
https://ctep.cancer.gov/protocoldevelopment/electronic_applications/ctc.htm#ctc_50
http://dx.doi.org/10.1016/j.pec.2018.05.013
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29871817&dopt=Abstract
http://www.R-project.org
http://www.R-project.org
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Bandieraet a

37. Kama S, Glass TR, Doco-Lecompte T, Locher S, Bugnon O, Parienti J, et a. An adherence-enhancing program increases
retention in care in the Swiss HIV cohort. Open Forum Infect Dis 2020 Sep;7(9):0faa323 [FREE Full text] [doi:
10.1093/cfid/ofaa323] [Medline: 32913876]

38. Burnier M, Schneider MP, Chioléro A, Stubi CL, Brunner HR. Electronic compliance monitoring in resistant hypertension:
thebasisfor rational therapeutic decisions. JHypertens 2001 Feb;19(2):335-341. [doi: 10.1097/00004872-200102000-00022]
[Medline: 11212978]

39. OgnaVF, Pruijm M, Zweiacker C, Wuerzner G, Tousset E, Burnier M. Clinical benefits of an adherence monitoring program
inthe management of secondary hyperparathyroidism with cinacal cet: results of a prospective randomized controlled study.
Biomed Res Int 2013;2013:104892 [FREE Full text] [doi: 10.1155/2013/104892] [Medline: 23971019]

40. McCarney R, Warner J, lliffe S, van Haselen R, Griffin M, Fisher P. The hawthorne effect: arandomised, controlled trial.
BMC Med Res Methodol 2007 Jul 3;7:30 [FREE Full text] [doi: 10.1186/1471-2288-7-30] [Medline: 17608932]

Abbreviations

CHUV: Lausanne University Hospital

EMERGE: European Society for Patient Adherence, Compliance, and Persistence Medication Adherence
Reporting Guideline

IMAP: Interprofessional medication adherence program

OpTAT: Optimizing oral targeted anticancer therapies

PK1: Protein kinase inhibitor

REDCap: Research Electronic Data Capture

SPIRIT: Standard Protocol Items: Recommendations for Interventional Trials

Edited by T Derrick; This paper was externally peer-reviewed by the Scientific Office of the Swiss Cancer League/Swiss Cancer
Research. See the Multimedia Appendix for the peer-review report; Submitted 19.05.21; accepted 26.05.21; published 29.06.21.

Please cite as:

Bandiera C, Cardoso E, Locatelli |, Digklia A, Zaman K, Diciolla A, Cristina V, Stravodimou A, Veronica AL, Dolcan A, Sarivalasis
A, Liapi A, Bouchaab H, Orcurto A, Dotta-Celio J, Peters S, Decosterd L, Widmer N, Wagner D, Csajka C, Schneider MP
Optimizing Oral Targeted Anticancer Therapies Sudy for Patients Wth Solid Cancer: Protocol for a Randomized Controlled Medication
Adherence Program Along With Systematic Collection and Modeling of Pharmacokinetic and Pharmacodynamic Data

JMIR Res Protoc 2021;10(6):€30090

URL: https://www.researchprotocols.org/2021/6/€30090

doi: 10.2196/30090

PMID:

©Carole Bandiera, Evelina Cardoso, Isabella Locatelli, Antonia Digklia, Khalil Zaman, Antonella Diciolla, Valérie Cristina,
Athina Stravodimou, Aedo Lopez Veronica, Ana Dolcan, Apostolos Sarivalasis, Aikaterini Liapi, Hasna Bouchaab, Angela
Orcurto, Jennifer Dotta-Celio, Solange Peters, Laurent Decosterd, Nicolas Widmer, Dorothea Wagner, Chantal Csgjka, Marie
Paule Schneider. Originally published in IMIR Research Protocols (https.//www.researchprotocols.org), 29.06.2021. Thisis an
open-access  article  distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in IMIR Research Protocaols, is properly cited. The compl ete bibliographic information,
alink to the original publication on https.//www.researchprotocols.org, as well as this copyright and license information must be
included.

https://www.researchprotocol s.org/2021/6/e30090 JMIR Res Protoc 2021 | vol. 10 | iss. 6 | €30090 | p. 10
(page number not for citation purposes)

RenderX


http://europepmc.org/abstract/MED/32913876
http://dx.doi.org/10.1093/ofid/ofaa323
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32913876&dopt=Abstract
http://dx.doi.org/10.1097/00004872-200102000-00022
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11212978&dopt=Abstract
https://doi.org/10.1155/2013/104892
http://dx.doi.org/10.1155/2013/104892
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23971019&dopt=Abstract
https://bmcmedresmethodol.biomedcentral.com/articles/10.1186/1471-2288-7-30
http://dx.doi.org/10.1186/1471-2288-7-30
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17608932&dopt=Abstract
https://www.researchprotocols.org/2021/6/e30090
http://dx.doi.org/10.2196/30090
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

