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Improvements in chronicmyeloid leukemia (CML), chronic lymphocytic leukemia (CLL), andmultiplemyeloma (MM)
treatment options have increased the 5-year survival rates for patients with these hematologic malignancies. In addi-
tion to cancer management, these patients may need help to manage multiple chronic conditions (MCC). The overall
objective of this study is to examine the impact and implementation of amodel that coordinates care between oncology
and primary care pharmacists for people taking an oral anti-cancer agent (OAAs) and medications for comorbid
chronic conditions. This is a multi-center, prospective, single-arm pilot study that will recruit up to 40 patients from
Michigan Medicine and Vanderbilt University Medical Center (VUMC). Eligible participants will be 18 years of age
or older, prescribed anOAA, have a diagnosis of either CML, CLL orMM, and be diagnosedwith and takingmedication
for at least two specified chronic conditions. The Pharmacists Coordinated Care Oncology Model (PCOM) is a two-
month intervention that builds upon current pharmacist clinical responsibilities. Generally, participants will complete
a patient-reported outcomemeasure at 2 and6weeks post-OAA initiation that is sent to their oncology pharmacist, and
they will also receive a comprehensive medication review at week 4 from a primary care pharmacist for their chronic
medications. The pharmacists will communicate about the results via electronicmedical record (EMR) and intervene if
necessary. The primary endpoints are (1) dose-adjusted OAA proportion of days covered (PDC), and (2) PDC for
chronic condition medications. PDCs will be determined via prescription records. The association of OAA and chronic
medication PDCs will be quantified via correlation and chi-squared tests. The association between symptom experi-
ence andOAA adherence will be examined via correlation analyses. For implementation, characteristics of patient par-
ticipants, feasibility, acceptability, adoption, fidelity, and trialability will be described. Data will be collected via EMR
and pharmacist and patient interviews. Median/IQR for acceptability, adoption and fidelity will be reported, and pa-
tient interviews will be analyzed using a grounded theory approach and pharmacist interviews will be analyzed using
thematic analyses.
Introduction

Improvements in treatment options for chronic myeloid leukemia
(CML), chronic lymphocytic leukemia (CLL), and multiple myeloma
(MM) have led to double-digit increases in 5-year survival rates for these
hematological malignancies over the past 40 years.1 Patients with CML,
CLL, MM, and other cancers are living longer, and this increased survival
rate has changed the management strategies for these cancers, including
being treated withmore widely available oral anticancer agents (OAA). Im-
portantly, a wide range of estimates about medication adherence to OAAs
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exists.2–9 Adherence rates outside of clinical trials vary between 50 and
70%.10,11 It is also known that the therapeutic window for OAAs, where
the benefit is balanced with the side effects, may be narrow, and an adher-
ence rate of≥90% has been associated with improved clinical outcomes in
multiple cancer diagnoses.12,13

In addition tomanaging anOAA, patientswith hematologicalmalignan-
cies may also require management of other chronic conditions for which
medication adherence is central to improving the odds of long-term
survival.2,14–16 Using nationally representative data from the National
Health Interview Survey, Changchuan, et al. showed that multiple chronic
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conditions (MCC) increased in cancer survivors from 23.6% in 2002 to
29.6% in 2018 (p trend <0.01), and this was more common in persons 18
to 44 years old andwhowereAfrican-American. Importantly,many chronic
conditions require medications for treatment.17 Initiating an OAA in pa-
tientswithMCC increases the complexity of themedication regimen and re-
quires managing greater medication burden. Previously, it was observed
that OAAs for patients with CML, CLL, or MM coincidedwith significant re-
ductions in adherence to medications for comorbid MCCs, potentially plac-
ing these patients at increased risk for detrimental health outcomes.3 In
addition, Gatwood and colleagues reported 7.0%–17.6% reductions in 6-
month medication adherence to chronic medications among patients with
CML, CLL, or MM once an OAA was initiated.4 Additional analyses are
needed to confirm this phenomenon and to determine the extent to
which MCC medication nonadherence may impact clinical outcomes once
OAAs are initiated.

OAA therapy requires excellent medication adherence to achieve opti-
mal outcomes, but challenging side effects can impact treatment. When
added alongside therapy for MCC, medication problems may arise, and
symptom burden is likely to play a significant role. Patient-reported out-
come measures (PROM) have been developed and implemented in oncol-
ogy practice to manage potential symptom burden. In previous work in
Michigan oncology practices, 56% of patients taking OAAs reportedmoder-
ate to severe symptoms, 23% reported 4 or more moderate to severe symp-
toms, and 30% of respondents reported some level of non-adherence to
their oral oncolytic.18,19 The combination of OAAs and medications for
MCC among patients with cancer and MCC requires greater monitoring of
medications. PROMs can facilitate longitudinal, objective measurements
of the patient experience and can be used in conjunction with patient-
reported adherence measures to examine symptom burden and OAA
adherence..

Increasing evidence demonstrates the value that pharmacists can bring
to care teams managing complex medication regimens in patients with
MCC.20,21 A care model to administer PROM and perform a comprehensive
medication review (CMR) in patients with MCC on OAA was piloted by a
practice in theMichigan Oncology Quality Consortium.18 A CMR is defined
as “a systematic process of collecting patient-specific information, assessing
medication therapies to identifymedication-related problems, developing a
prioritized list of medication-related problems, and creating a plan to re-
solve them with the patient, caregiver and/or prescriber”.22 This model
showed that 1 in 5 individuals taking an OAA with MCC were referred
into the pharmacists' disease management programs for better chronic dis-
ease control. This was needed primarily for hypertension but also for diabe-
tes, and this is likely due to the impact of OAAs on blood pressure control
and/or patients requiring greater support after their cancer diagnosis to un-
derstand the importance of their chronic conditionmedications. Implemen-
tation of this model on a larger scale is necessary to initiate a rigorous
evaluation of its implementation, uptake, and impact on outcomes in this
patient population. PROM data, particularly focused on OAAs, can help
identify patients at risk of experiencing problems with their medications,
while a primary care pharmacists' CMR can help reveal and resolve specific
medication issues, particularly withMCCmedications. In addition, it is crit-
ical tomore fully understand howpatients are able tomanage their medica-
tions during their cancer diagnosis as well as understand their role in
navigating primary and specialty care. Oncology and primary care pharma-
cists may help bridge a gap between their care providers.23,24

The overall objective of this study is to examine the impact and accept-
ability of care coordination between oncology and primary care pharma-
cists on medications, symptoms, and disease management for people
taking OAAs for hematologic cancers and with MCCs. The objective will
be achieved by addressing the following aims:

1. Evaluate the impact of the Pharmacists Coordinated Care Oncology
Model (PCOM) on patients' medication-focused outcomes, including
number and type of medication changes, proportion of days covered
(PDC) for OAA and chronic medications, time on OAA therapy and
selected chronic disease outcomes.
2

2. Monitor the implementation of PCOM, assessing characteristics of par-
ticipants, feasibility, acceptability, adoption, and fidelity.

3. Understand patient perceptions of coordinating care via PCOM and elu-
cidate patient beliefs regarding OAA use and possible changes in medi-
cation adherence.

4. Assess pharmacists' perceptions of PCOM in terms of feasibility, appro-
priateness, and acceptability.

The data from this pilot study will serve as the basis for developing and
more rigorously evaluating an implementation intervention and quantify
the impact of PCOM on duration of therapy to OAAs and disease control
for MCCs.

Methods

Study design

This is a multi-center, prospective, single-arm pilot study that will re-
cruit up to 40 patients and up to 13 pharmacists from Michigan Medicine
and Vanderbilt University Medical Center (VUMC). The study sites will re-
cruit participants simultaneously, and implementation data will be col-
lected at both sites (Table 2). These numbers will allow us to understand
the potential impact of PCOM, its implementation, as well as participants'
perceptions of the model. IRB approval at both study sites will be obtained.

Study population

The inclusion criteria for patient participants include: age ≥ 18 years;
has a primary care physician (PCP); diagnosis of either CLL/SLL, CML, or
MM; initiating an OAA, either for the first time or a change from a previous
OAA; diagnosis of two or more chronic conditions for which medications
are being taken; taking at least 2 chronic medications; willing to complete
online surveys; and willing and able to provide informed consent. At least
one of the chronic conditions and amedication for it must include diabetes,
hypertension, hyperlipidemia, congestive heart failure, depression/anxi-
ety, gastroesophageal reflux disease, or chronic obstructive pulmonary dis-
ease. Those who are non-English speaking or who have a concurrent
diagnosis of type 1 diabetes due to concern of adherence measurement of
insulin using claims data and human immunodeficiency virus due to high
level of adherence required will be excluded.

To recruit participants, patients prescribed an OAA at Michigan Medi-
cine or VUMCwill be assessed for eligibility by pharmacists workingwithin
the oral chemotherapy program of their respective institution. As a part of
standard care, these pharmacists counsel patients on their OAA, and this
visit will be used by the pharmacists to make eligible patients aware of
the study. Names and contact information of eligible and interested patients
will be compiled and sent securely to a research assistant (RA) at the Uni-
versity of Michigan or VUMC. Patients will be contacted by the RA using
phone, email, and/or text to set a time to conduct the study recruitment
meeting. Potential participants will be contacted at the set day and time
to provide further information about the study, confirm eligibility, and ob-
tain verbal consent if willing to participate. After verbal consent, patients
will be emailed a link to review and electronically sign the full consent. Par-
ticipants will also be asked if they are willing to be contacted again, after
CMR completion, to participate in an interview. Participants that agree to
be contacted regarding interviews will be called by an RA to obtain verbal
consent for this portion of the study 4–6 months after completion of initial
PROM and schedule a time convenient for the interview. Recruitment
(asked, refused) and extent of study participation will be determined.

All pharmacists who participate in this study will be asked to complete
surveys and be interviewed at 3 intervals, after completing 5, 10 and 20
participants. At Michigan Medicine, all pharmacists performing the CMRs
will be board-certified ambulatory care primary care pharmacists; a spe-
cialty pharmacy pharmacist or oncology pharmacist will assist with recruit-
ment and the oncology pharmacist will communicate with the primary care
pharmacist, when needed. At VUMC, all pharmacists performing the CMRs
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will be from the VUMC retail pharmacy, and an oncology pharmacist, cho-
sen by the site PI, will also be involved. Pharmacists will provide informed
consent at the first interview. They will be emailed by the RA from their re-
spective institutions twice to complete the three brief surveys and set times
for three online interviews.

Intervention

PCOM is an intervention (Fig. 1) that builds uponwhat pharmacists cur-
rently do in their clinics, and the intervention focuses on patients who are
receiving active OAA treatment and have MCC – all of which require oral
medications. The intervention will be delivered following the initiation of
or a change to a new OAA. The total time for the intervention is 2.5 h
over 2 months. Generally, participants complete two PROMs for their
OAA and receive a CMR for their chronic medications.

The PROM is a short survey that uses the validated Edmonton Symptom
Assessment Scale (ESAS) to evaluate patients' symptom severity from 0
(none) to 10 (worst possible).19,25 Symptom burden is classified as follows:
1–3 mild, 4–6 moderate, and 7–10 severe. The PROMmonitors the follow-
ing symptoms: pain, tiredness, drowsiness, nausea, lack of appetite, short-
ness of breath, depression, anxiety, well-being, constipation, diarrhea,
tingling/ numbness, mouth sores, and rash. In addition to symptom assess-
ment, the PROMasks about patients' confidence in self-management of and
ability to recognize the need to seek medical care for symptoms using a 0
(not confident) to 10 (confident) scale and includes a health literacy item.
Patient adherence is assessed using a single itemwith a four-week reference
period by asking them to rate their ability to take their OAA as prescribed as
either excellent, very good, good, fair, or poor.26–28 This item is included so
clinical pharmacists may explore when adherence is not self-reported as ex-
cellent. Reasons for not taking OAAs are also solicited and include
experiencing side effects, financial issues, and forgetfulness.28 Oncology
pharmacists will receive a summary report that highlights which symptoms
are 7 or greater, 4 or greater and when medication adherence is less than
excellent. The oncology pharmacist is expected to follow-up as soon as pos-
sible for symptoms that are 7 or greater and will follow-up within several
days for the other situations.

The CMR is a process where pharmacists conduct one visit to obtain a
complete medication list; assess patient understanding of medications;
evaluate eachmedication for safety, effectiveness, use, and cost; and eval-
uate symptoms, labs, or clinical outcomes (e.g., hemoglobin A1c or blood
pressure) for disease control. Based on the findings, pharmacists may
call/email physicians for recommendedmedication changes. Pharmacists
then deliver interventions in a second visit to patients, that generally in-
cludes approved medication changes as well as education. Primary care
pharmacists will document the medication problems, interventions, and
referrals for each participant. Diabetes, hypertension, and hyperlipid-
emia were selected because these conditions are managed by primary
care pharmacists using collaborative practice agreements at the Univer-
sity Michigan. 22,29

Participants will be sent the first PROM within two weeks of initiating
an OAA and complete the second PROM about six weeks after initiating
an OAA. A reminder email will be sent if they have not completed it within
one week. Completed data from the first PROM will be entered into the
electronic medical record (EMR) or REDCap, and it will trigger an in-
basket message or automatic relay to the pharmacists that will conduct
the CMR. The pharmacist or his/her trainee will contact participants to
set the date for the CMR, typically about one month after the OAA is initi-
ated. This pharmacist will schedule a second CMR visit if needed. The on-
cology and primary care pharmacists will intentionally communicate via
the EMR about themedications used for diseases and symptoms to optimize
patient use of medications.

Data collection

The specific data, source, and time of collection are outlined in Table 1.
3

PDC
PDC is the primary outcome for the study and includes: (1) dose-

adjusted PDC for OAA and (2) PDC for chronic condition medications.
PDC for 6months will be determined from prescription claims for all partic-
ipants. These claims will either be accessed via EMR or from pharmacies,
with signed data release forms from participants. PDC is calculated as the
ratio of the sum of days covered to the number of days in timeframe and re-
ported as a percentage for the 6-month period following OAA initiation.30

An 80% PDC threshold will be used to determine adherence for chronic
condition medications as this is the accepted threshold for adherence to
most chronic disease medications; however, continuous measures will be
reported to examine the impact on lower levels of medication use
(e.g., 60% and higher indicating adherence). For OAAs, data from the
EMR for dose changes will be aligned with the refill data to calculate a
dose-adjusted PDC. For OAAs, the dosing regimens may be complex and
side effects may cause subsequent changes in dosing or timing of doses,
so a dose-adjusted PDC must be computed to recognize that the dose
changed but medication is available.

Other medication use variables
Days on OAA therapy will be gathered and OAA persistence will calcu-

lated for 6months. The number, type, and reason/s for medication changes
will be obtained, and any referrals or visits recommended and scheduled
will be quantified. Medication use variables will be taken from the EMR,
pharmacy records, and/or specialty pharmacy at 2 or 6 months.

Clinical outcomes
Selected chronic disease outcomes, including blood pressure, A1c, and

lipid levels, will be obtained from the EMR and CMR at 2 months. These
outcomes were selected for this evaluation because they are managed by
primary care pharmacists using collaborative practice agreements at the
University of Michigan.

Implementation
The characteristics of patient participants, feasibility, acceptability,

adoption, fidelity, and trialability will be determined at both sites
(Table 2).31 Data will be collected via EMR, pharmacists, the completed
PROMs, and/or the CMRs.

Patient interviews
A semi-structured interview guide will be used to solicit patients' per-

ceptions of care coordination via PCOM and elucidate their beliefs regard-
ing OAA use and possible changes in medication adherence (Table 3).
Generally, the interview guide asks patients/participants about seeking pri-
mary care after their cancer diagnosis, how OAA treatment impacted their
health and other medication use, and how/whether they think PCOM is
helpful/supportive. It is likely that new ideas will be generated during the
interviews, and the question guide can be changed over time to ensure
that data saturation is achieved. An interview using online video or tele-
phone (patient preference) will be scheduled approximately 60 days after
OAA initiation, after all the intervention elements have been completed.
The interviews will be conducted by the PI or a trained RA using the inter-
view guide. The interview will be one contact, is expected to last between
30 and 40 min, and will be recorded and transcribed. In this study, all par-
ticipants will be interviewed about primary care andOAA until data satura-
tion is reached (anticipated after ~25 interviews).

Pharmacist interviews
Pharmacists' perceptions of PCOM will be captured using REDCap to

gather three psychometrically-assessedmeasures, including the Acceptabil-
ity of Intervention Measure (AIM), the Intervention Appropriateness Mea-
sure (IAM), and the Feasibility Intervention Measure (FIM) from Weiner
and colleagues.31 The short 4-item version of the AIM, IAM, and FIM with
5-point ordinal response options provided (completely agree to completely
disagree) will be used. These validated measures will be collected from
pharmacists after 5, 10 and 20 participants have been completed at both



OAA, oral anticancer agent
RA, research assistant
PROM, patient reported outcome measure
EMR, electronic medical record

Fig. 1. Timeline for intervention components. Our conflicts of interest include the funding of this study by AstraZeneca, with an independent investigator grant to the
University of Tennessee Center for Health Sciences.
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Table 1
Medication use and chronic disease outcomes.

Medication use variables Source Data
collection
Time

Medication changes – number, type, and reason Electronic Medical Record (EMR) 2 months
Referrals or visits recommended and scheduled arising from CMR EMR 2 months
Refill dates and quantity to calculate PDC (proportion of days covered) for chronic medications EMR and pharmacy records 6 months
Refill dates and quantity for medication Oral anticancer agent (OAA) Proportion days covered (PDC) EMR and Specialty pharmacy 6 months
Days on OAA therapy (persistence) EMR and Specialty pharmacy 6 months
Selected chronic disease clinical outcomes
Blood pressure, if applicable EMR and Comprehensive Medication Review (CMR) 2 months
Hemoglobin A1c, if applicable EMR and CMR 2 months
Cholesterol, HDL, LDL, if applicable EMR and CMR 2 months
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sites. Thesemeasures have been psychometrically established for reliability
and validity using confirmatory factor analysis. 31

Formative and final interview guides for pharmacists will be used to
gather pharmacist perceptions of implementing PCOM. An interview
using online video will be scheduled after 5, 10 and 20 patients at both
sites. The formative interview guide will be used for the first two interviews
and the final interview guide will be used after all participants are com-
pleted. Topics to be addressed during the interviews include acceptability,
feasibility, and appropriateness, and provide important detail and context
for the quantitative surveys.

Each patient participant will receive $100, $25 when they complete
the first PROM, $25 after they complete the second PROM, and $50 for
the final interview. Each pharmacist will be paid $50 at the end of
the study for completing interviews and surveys, as a gesture of
appreciation.
5

Table 2
Demographics and Result Statistics Measurements at Each Study Site.

Variables

Demographics
Age
Gender
Race
Ethnicity
Education
Marital status
Residential classification
Insurance type/status

Clinical
Diagnoses
Medications
Cancer type

Feasibility
Days until oncology pharmacist reviews PROM
Days until primary care pharmacist sets date for CMR
Days until primary care completion of CMR
Date and content of communications between oncology and primary care pharmacists
Intervention Appropriateness Measure (survey)
Feasibility Intervention Measure (survey)

Acceptability
Acceptability of Intervention Measure (survey)

Adoption
Percent of patients with 2 completed PROMS
Percent of patients with completed CMR

Fidelity
Percent of patients where oncology pharmacist reviewed PROMs within 1 day
Percent of patients with scheduled CMR within one week of first PROM result
Percent of CMRs where note was routed to oncology pharmacist
Percent of CMR notes that oncology pharmacist reviewed

Trialability
Patient symptoms
Self-reported OAA medication adherence
Analysis

The University of Tennessee Health Science Center (UTHSC) is the coor-
dinating center for analysis. Data from the University of Michigan and
VUMC will be transferred to UTHSC study personnel using HIPAA compli-
ant, secure data transfer software. UTHSC will receive uniquely identified
data but the file linking patient identifiers and participant study number
will be maintained at Michigan Medicine and VUMC.

PDC
The primary outcomes are (1) dose-adjusted OAA PDC and (2) PDC for

chronic condition medications, and means and confidence intervals will be
reported. The association of OAAand chronicmedication PDCwill be quan-
tified via correlation and chi-squared tests. The association between the
measures of symptom experience will be examined with adherence and
Source Data collection

Elecronic Medical Record (EMR) Baseline
EMR Baseline
EMR Baseline
EMR and Patient Reported Outcome Measure (PROM) Baseline
EMR and PROM Baseline
EMR Baseline
EMR and PROM Baseline
EMR Baseline

EMR Baseline
EMR and Comprehensive Medication Review (CMR) Baseline and at CMR
EMR Baseline

EMR First 10 patients
EMR First 10 patients
EMR First 10 patients
EMR First 10 patients
Pharmacists After 5, 10 and 20 patients
Pharmacists After 5, 10 and 20 patients

Pharmacists After 5, 10 and 20 patients

EMR After intervention
EMR After intervention

EMR After 10 and 20 patients
EMR After 10 and 20 patients
EMR After 10 and 20 patients
EMR After 10 and 20 patients

PROM into EMR ~2 weeks and 6 weeks
PROM into EMR ~2 weeks and 6 weeks



Table 3
Patient and pharmacist interview question guides.

Patient participants.
Primary care

• How often have you needed to schedule an appointment with your PCP since your cancer diagnosis? What do you think would prompt you to do this?
• How do you feel about seeing your PCP after being diagnosed with cancer?
• What role do you feel your PCP should have in supporting your chronic conditions during your cancer treatment?
• What did you expect from your PCP following your cancer diagnosis?

o Probe: Have your expectations changed since you were first diagnosed?

• To what extent do you think your PCP and oncologist communicate with each other?

OAA treatment

• What concerns did you have about starting oral cancer treatment?
• How did starting your oral cancer medication impact your medications for your [heart, blood pressure, diabetes, etc.]?

o Probe: What effect, if any, did starting your oral cancer medications have on your [heart, blood pressure, diabetes, etc.] medications?

• How have side effects arising from your oral cancer medications affected your ability to take your [heart, blood pressure, diabetes, etc.] medications?
• How has treating side effects arising from your oral cancer medications affected your abilities to take medications for [heart, blood pressure, diabetes, etc.]?
• Do you feel your medications for your chronic conditions are as important as your medications for cancer? Why or why not?

Over the past few months you have been asked questions about your OAA and you talked with a primary care pharmacist about all of your medications. This referral to primary care
about all of your medications is new in cancer care. We would like to ask you some questions about it.

• How did you feel about completing the questions about symptoms/OAA adherence? Easy/difficult/lengthy/too detailed/not detailed enough/etc.?
• How did you like speaking to a pharmacist about your medications? Why/why not?
• How did you feel this support addressed your medication issues adequately? Why/why not?
• What changes would you want to see implemented in this process?

Pharmacist participants.
Pharmacist Formative Question Guide.
Over the past few months, you have been working in PCOM for patients with CML, CLL and MM. In PCOM, patients receiving OAAs completed a PROM twice and also received a CMR
from a primary care pharmacist.

• [Acceptability] How easy or difficult was it to.....
o identify eligible patients for PCOM? Why?
o incorporate the PROM results into your workflow? Why?
o provide the referral to the primary care pharmacist? Why?
o set the CMR date? Why?
o review the CMR note? Why?
o communicate between oncology/primary care pharmacist? Why?
o incorporate necessary medication changes into your workflow with the appropriate team/physician and get them implemented? Why?

• [Feasibility] What would make it more feasible to ....
o identify eligible patients for PCOM? Why?
o incorporate the PROM into your workflow? Why?
o provide the referral to the primary care pharmacist? Why?
o set the CMR date? Why?
o review the CMR note? Why?
o communicate between oncology/primary care pharmacist? Why?
o incorporate necessary medication changes into your workflow with the appropriate team/physician and get them implemented? Why?

• [Process Map] How can we rearrange the components of the PCOM intervention – two PROMs, CMR, numerous MiChart communications, patient contact/scheduling - to make it
easier to complete?

• [Appropriateness] How was the information from the PROM and/or CMR helpful in your care for your patients?

Pharmacist Final Question Guide

• We developed a summary model or map of what you've been doing the past few months. Please review it.
o Probe: What needs to be changed? Clarified?

• Do you feel PCOM is an effective way to identify patients struggling with symptoms and/or non-adherence? Why/why not?
• Do you feel PCOM is an effective way to help patients increase their adherence? Why/why not?
• What did you like about PCOM?
• What did you dislike about PCOM?
• How do you feel PCOM was perceived by patients? oncologists or oncology office personnel? primary care physicians?
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persistence toOAAvia correlation analyses, appropriate to the level ofmea-
surement/recoding of the variable. The association between self-reported
adherence at 2 and 6 weeks and length of time on OAA therapy will be ex-
amined via correlation. Three groups will be characterized via baseline de-
mographic characteristics using chi-square analyses or t-tests and include
(1) participants with a dose-adjusted OAA PDC> 95% vs lower, (2) chronic
medication PDC >80% vs lower, and (3) symptom ratings >4 vs lower.

Other medication use variables
Using CMR data, medication problems, recommendations, and changes

will be described, using the PQA Medication Therapy Problem Categories
Framework.32 The percent of individuals referred for additional follow-up
6

for disease control of chronic conditions will be quantified. OAA persis-
tence will be reported as mean and standard deviation.
Clinical outcomes
The percent of participants with controlled blood pressure of <140/90

for all participants, A1c, and lipid levels will be reported at 2 and 6months.
Implementation
The characteristics of patient participants, feasibility, acceptability,

adoption, fidelity, and trialability will be reported using descriptive
statistics.
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Patient interviews
All patient interviews will be recorded, transcribed, and analyzed by

members of the study team. An evolved grounded theory approach for the
patient data will be used, where coding is defined as open, axial, and selec-
tive, because this approach enables a process or theoretical model to be de-
veloped or for hypotheses to be generated. PCOM is a new model, and it is
possible that these analyses can generate new hypotheses, new processes,
and new theoretical constructs, based upon patients' views. Thus, a
grounded theory approach is needed. In grounded theory, three phases of
data analysis are used including open, axial, and selective coding.33

Memoing will be used to consider codes and concepts. A code book will be
developed using the first 6 interviews that can be used to code subsequent
interviews; however, new codes may emerge. These first six interviews
will be analyzed by two teammembers, who will meet and come to consen-
sus on the open and axial codes, again recognizing that new codes could
emerge. Thereafter, the interviews will be coded by one team member and
new codes will prompt a meeting to agree upon new codes. Axial coding is
a stage where codes are integrated to evolve concepts. Selective coding
will then result in the core category, which portrays the central thesis of
the analyses, and will be done collaboratively by the two team members.
A pictorial process will be created that shows the key themes and/or con-
cepts identified in the analyses and the hypothesized relationships that can
be tested in future work. We will use 4 participants who were interviewed
to review our final core category and pictorial process for validation.

Pharmacist interviews
The quantitative implementation outcomes analyses will be descriptive

in nature. There are 4 items each for the three implementation surveys com-
pleted by the pharmacists and include appropriateness, acceptability, and
feasibility. The 4 items will be averaged, and the median/IQR and modes
will be graphically displayed over time. Other quantitative measures of im-
plementation will be derived from the EMR for feasibility, adoption, and fi-
delity. These data will be reported as frequency distributions and/or
median/IQR.

The pharmacist interviews will be recorded and thematically analyzed
by members of the study team, with particular attention to feasibility and
acceptability of the model. The first three interviews will be analyzed by
two team members, who will meet and come to consensus on the codes
and generate a code book. This code book will be used to analyze subse-
quent interviews, and any new codes will generate a meeting to achieve
consensus. Codes may be collapsed into larger themes that can be used to
improve the efficiency and effectiveness of the intervention, where possi-
ble. Grounded theory is not used for these data because the interviews are
focused on implementation issues rather than concepts related to medica-
tion management.

Discussion

The increased use of OAAs in cancer treatment necessitates a model like
PCOM for patient monitoring. The care provided to patients must also shift
wholly from the cancer center and infusion setting to that which also sup-
ports patient self-care management.34,35 Positive outcomes in patient satis-
faction, severity of side effects, treatment discontinuation, unscheduled
hospital admissions, and death were achieved when OAA patients received
care via an intensive clinical pharmacy model.21 While all oncology
practices may not be able to integrate pharmacists into their practices, pro-
active monitoring via PROMs and a CMR can likely improve medication
outcomes.36 Side effects, either experienced or fear of side effects, are the
primary reason for OAA nonadherence, which compromises clinical
outcomes.37–39 PCOM is a model that proactively evaluates and manages
patients' symptom burden while taking OAAs and considers their MCC
medications as well.

Conducting pilot studies to understand the issues related to inclusion
criteria, recruitment, intervention delivery, and responsive outcomes are par-
amount before larger studies are planned and grant applications are submit-
ted. These results will allow an understanding of where adaptations in the
7

model and/or study procedures may be warranted. Importantly, results will
also determine how patients respond to the study and the PCOM model.
Using grounded theory to analyze interviews from patient participants can
also provide critical understanding about medication management, roles of
providers in OAA management, and hypothese for future study.

In considering potential obstacles, the studywill aid in learning how the
intervention can be better integrated into the EMR for greater efficiency
and/or how communication across pharmacists can be facilitated. Under-
standing of the potential difficulties in recruitment and data collection
will be obtained, and different approaches used, if needed.

The limitations of this research include the lack of a randomized control
group to establish efficacy of PCOM.While the sample size is small, it is con-
sistent with a single group pilot study. It is possible that a one-time CMR in
the study time-framemay not be sufficient to identify all medication-related
problems that develop with the addition of a new oral anti-cancer medica-
tion. Only three clinical outcomeswere included, thus not every chronic con-
dition used in the inclusion criteria was considered as a clinical outcome,
and it is possible that a positive or negative impact will be missed. The pa-
tient interviews will be done with participants in the study and theoretical
sampling using patient characteristics will not be done. This number of
participants, however, is likely to result in the saturation of all concepts.

Conclusion

Unique models of care to improve medication adherence among pa-
tientswho take bothOAAs and haveMCCs are needed. Clinical pharmacists
routinely work in clinic settings and provide patient education, disease
monitoring, and support for side effects and symptoms. Thus, PCOM is pro-
posed as an approach between oncology and primary care pharmacists, as a
means to improve medication, symptom, and disease management of pa-
tients with MCC who are also receiving active treatment with OAAs.
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