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Abstract
Background Adjuvant endocrine therapy (AET) for breast cancer reduces mortality, but one-third to one-
half of patients discontinue it early or are nonadherent. We developed a pilot single-site study of patients
with evidence of early nonadherence to AET to assess the feasibility of a novel intervention targeting
symptom and medication management.

Methods: Subjects with prescription fill records showing nonadherence were enrolled in a single arm,
clinical pharmacist-led, pre-post feasibility study. Automated reminders were sent by email or text with a
link to symptom monitoring assessments weekly for 1 month and monthly until 6 months. Clinical
oncology pharmacists used guideline-based symptom management and other medication management
tools to support adherence and ameliorate symptoms reported on the assessments. Patient-reported
outcome assessments included physical, mental, and social health domains, and self-efficacy to manage
symptoms and medications. Feasibility outcomes included completion of symptom reports and
pharmacist recommendations.

Results Of nineteen nonadherent patients who completed initial assessments, 18 completed all final
study procedures, with 14 completing assessments and no patient missing > three.  All 18 patients
reported at least one of three symptom types, and the majority reported attempting pharmacist
recommendations.  Patient-reported measures of physical, mental and social health, as well as self-
efficacy improved, and 44% of the patients became adherent.

Conclusions: An intervention to utilize pharmacists in an oncology practice systematically monitor and
manage symptoms shows promise to reduce symptoms, enhance support and self-efficacy, and improve
adherence to AET.

Implications for Cancer Survivors: If future larger studies confirm these pilot findings, the intervention
could improve patient symptoms and adherence.

Background
Adjuvant endocrine therapy (AET) with tamoxifen or aromatase inhibitors (AIs) is the standard treatment
for estrogen positive breast cancer, as it reduced recurrence and mortality in randomized trials by one-
quarter to one-third when taken for 5-10 years[1, 2]. Unfortunately, research now spanning a decade
shows one-third to one-half of patients prescribed AET discontinue early or are nonadherent, missing a
large number (often defined as 20%) of scheduled doses [3, 4]. There are no standard alternatives to AET,
and poor adherence and early discontinuation were associated with an absolute 8% reduction in 5-year
overall survival in a population-based study [5]. However, addressing poor adherence has proven difficult.
Of 6 recent trials in breast cancer endocrine therapy focused on education about breast cancer and its
medications, some with reminders to take pills as well, none showed a statistically significant
improvement in adherence [6, 7].
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Symptoms while taking AET are important contributors to nonadherence. The symptoms most commonly
associated with AET are arthralgias and other musculoskeletal symptoms, menopausal symptoms
(vasomotor and genitourinary), and fatigue [8, 9,10]. In the clinical trial setting, where medication
assignment was masked and patient support by the research team was high, low adherence or early
discontinuation of AET due to symptoms was rare: only 5.6% of the tamoxifen and 8.1% of the
aromatase inhibitor users in the largest study discontinued because of symptoms [11]. However,
systematic reviews of observational studies demonstrated the larger role that patients’ symptoms play in
AET persistence and adherence in the “real” world [12, 13]. For example, in one prospective study of AI
users, 32% of patients discontinued their medication, over three-quarters of them because of symptoms
[14].

Several medications can improve menopausal symptoms in patients on AET, and several behavioral
interventions can improve other common symptoms like fatigue and joint AET [15, 16]. There is also
evidence that switching to another one of the four available endocrine therapies can help patients tolerate
symptoms [14,15]. Current guidelines from the American Cancer Society/American Society of Clinical
Oncology and the National Comprehensive Cancer Network provide evidence-based recommendations for
managing commonly reported physical and psychosocial side effects of AET [15-17].

We developed an intervention to improve adherence to AET for breast cancer by systematically
monitoring and managing symptoms. We adapted methods from two types of successful interventions
known to improve outcomes in other conditions. First, to maximize monitoring, we utilized frequent
measurement of patient-reported symptoms. Over the last decade, methodological research has improved
the measurement of symptoms through patient-reported outcomes (PROs). PROs measure a patient’s
perception of their well-being, including symptoms and functioning, without interpretation by a clinician.
Several studies now suggest routine use of PRO measures during high-intensity treatments for cancer
can better detect patient symptoms compared to physician reports [18, 19]. For patients with metastatic
solid tumors (including breast cancer), electronic self-report of common side effects at and between clinic
visits, with nurse follow-up for severe symptoms, reduced emergency room visits, increased the
completion rate of planned chemotherapy cycles, and improved survival over usual care by 5 months [18,
20]. Second, we drew from efficacious strategies outside cancer developed using the Chronic Care Model,
[21, 22] which redesigned the organization/practice setting to 1) identify patients not reaching goals and
2) use nonphysician providers to reach out to these patients outside of regular office visits. These efforts
have been successful in improving adherence to medications across conditions including depression and
hypertension [23]. In one intervention based on this approach, Kaiser California increased the percentage
of their enrollees with controlled blood pressure from 45% to over 85% [24]. Finally, our intervention was
designed with implementation in mind, by utilizing clinical pharmacists. Clinical pharmacists are
embedded in many large oncology practices, and they are experienced with medication monitoring and
counseling [25, 26]. Herein we report the feasibility of a single-site pilot of this novel intervention. The
study aimed to demonstrate the feasibility of patient identification and study procedures. We also
describe the pilot participants with regard to compliance with study procedures, changes in adherence,
and patient-reported outcomes.
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Methods
Study Design and Cohort. This was a single arm, clinical pharmacist-led, pre-post feasibility intervention
study. We targeted patients at high risk for nonadherence or early discontinuation of AET medications
rather than all patients, given many will be adherent without intervention. Since observed nonadherence is
one of the few strong predictors of future nonadherence, high risk status was based on having already
demonstrated nonadherence [27]. Our potentially eligible study sample pool was created using the
electronic health record (EHR) to identify patients receiving AET therapy from month 9 (to allow
calculation of nonadherence) through month 42 (to allow time for the intervention before therapy would
be complete at 60 months). Nonadherence was defined as obtaining <80% of all expected daily
scheduled doses [28]. Nonadherence for any 6-month period in the prior 18 months was calculated based
on a medication possession ratio from pharmacy refills in the Surescripts electronic all-payer, all-
pharmacy claims database, and was confirmed by telephone with the patient’s pharmacy/ies. Other
inclusion criteria included being seen by the practice’s oncology practitioner(s) in the prior 18 months,
having no evidence of recurrence, and having internet access to complete surveys.

Potentially eligible patients were sent an informational letter by mail/email, followed by a telephone call
to describe the study, confirm eligibility, and enroll after an informed consent process. The Medical
College of Wisconsin Institutional Review Board approved this study.

Symptom monitoring. We used REDCap [29] to manage patient data, including the symptom monitoring
assessments underpinning the intervention as well as the PROs (described later). Participants were sent
automated reminders by email or text with a link to complete symptom monitoring assessments weekly
for 1 month and then monthly until 6 months. Reminders were sent each day if the assessment was not
completed. After 3 reminders (3 days), a study coordinator called the participant to remind her to
complete the assessment. Symptoms were assessed using 14 items from the Patient-Reported Outcomes
version of the Common Terminology Criteria for Adverse Events (PRO-CTCAE™), a flexible system
designed to capture basic information (e.g., frequency, severity) about treatment toxicities in oncology
settings.[30] We randomized the order of the questions in each administration. The monitoring
assessments took approximately 1.5 minutes to complete (median 1.3 minutes, range 1-5 minutes). As in
previous studies, [31] the two most severe response options (e.g., a score of 3 or 4 on a 0-4 scale) or a
worsening of 2 or more points triggered follow-up for management.

Symptom management. After patients completed their initial symptom report, a clinical pharmacist met
with the patient to discuss results of the report, respond to questions/concerns, and make
recommendations for management strategies. The pharmacist was tasked to use a summary of
evidence-based interventions focused on the most common symptoms among AET users
(musculoskeletal symptoms, menopausal symptoms, and fatigue) that was developed by the clinical
members of the research team (JN, EW, MS, SK, CO, KF). Primary sources included three guidelines based
on systematic literature reviews; [15-17] treatments supported by randomized trials published after
guideline publication dates and details from trials referenced in guidelines were also used (Table 1 and
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Appendix Figure 1 for full guideline). Pharmacists’ licensing in Wisconsin and 45 other states do not
allow direct prescribing, but pharmacists were encouraged to provide symptom-relieving
recommendations to the oncology provider team (physicians and/or advanced practice providers) for
signature. The symptom management intervention was accompanied by other recommended elements
of pharmacist medication management visits; [32] these elements included medication reconciliation
from all available sources, confirmation of patient agreement with list, medication interaction checks, [33]
reminder tool advice, and advice to the oncology team about and reducing other medications’ dosing
burden or cost. After each patient interaction, pharmacists recorded time spent with the patient and the
content discussed within the EHR. Safety procedures were in place for symptoms suggesting an acute
problem, including pathways for referral to mental health providers.

After the initial visit, a pharmacist followed up with patients to ensure that they were able to follow
through on any initial management recommendations (e.g., has information about yoga studio,
prescription picked up), and then again to follow-up on the impact of the recommendation on the patients
symptoms. The timing and communication method of these follow-ups varied depending on patient
needs. If required, additional recommendations were made to palliate symptoms.

For the duration of the 6-month study, any new severe symptoms reported by patients in response to
prompted symptom monitoring were sent to the pharmacy team with a copy to the oncologist. Clinical
pharmacists then conducted additional management phone calls with patients in the same way as
described above.

Pharmacist training

To mimic current care practices and enhance future dissemination, decisions including whether the visit
should be in-person or telephone, and the tailoring of the visit elements were based on patient preference
and pharmacist judgment. However, to ensure similar practices across pharmacists, all members of the
clinical pharmacy team received a sixty-minute training session (Table 1). The session focused on side
effect amelioration using the guideline summary developed by the investigator team, other medication
management elements, and teaching around interpretation of PRO results.

Intervention refinement

Outcome assessments

We collected comprehensive PRO assessments at baseline, 3, and 6 months that covered a broad set of
physical, mental, and social health domains, as well as self-efficacy to manage symptoms and self-
efficacy to manage medications (domains listed in Table 4). We used Patient-Reported Outcome
Measurement Information System (PROMIS) computerized adaptive tests through REDCap for the
outcome assessments. PROMIS is the NIH’s initiative to standardize measurement of PROs in clinical
research across all chronic conditions [34]. PROMIS measures have a U.S. population mean of 50 with
SD of 10, and differences/changes of >3 points is typically considered meaningful. We describe baseline
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PRO scores in comparison to US and SEER reference populations as well as changes in PRO scores over
time. We also assessed end-of study adherence, calculating it as obtaining <80% of all expected daily
scheduled doses [28] for the 6-month period. As for enrollment, adherence was calculated based on a
medication possession ratio from pharmacy refills in the Surescripts electronic all-payer, all-pharmacy
claims database, and was confirmed by telephone with the patient’s pharmacy/ies.

Results
Participants Of 38 eligible patients contacted from 1 of 3 local clinics, 18 declined participation and 20
consented and enrolled in the study, representing a 47% enrollment rate. Of 20 consented patients, 19
completed baseline assessment and 18 completed the initial pharmacist consultation intervention. Those
18 participants were on average 56 years of age (SD 9.1) and their baseline adherence was 61.0% (SD
16%) (Table 2). The majority had been diagnosed with stage I cancer, 45% were taking an AI, 22%
tamoxifen, and 33% had self-discontinued their medication. Nine of 18 had already tried at least one
medication switch among the four medications (28% one switch and 22% more than one).

Symptom Reports Completion, Results and Pharmacist-led Intervention

During the initial month of weekly symptom monitoring and the monthly monitoring that followed, 14 of
18 patients completed all expected PRO assessments, 3 missed 1-2 assessments and 1 missed three
assessments. All 18 patients reported at least one of four symptom types (musculoskeletal, vasomotor
and urogenital, fatigue) during the six-month study period, with 3 reporting only one, 7 reporting two and
8 reporting all three.

Pharmacist discussions and interventions made with oncology providers were analyzed specific to the
three symptom types. An intervention pharmacist discussed symptoms with 14 of the 17 patients who
reported musculoskeletal symptoms (2 could not be reached, 1 declined discussion). Of those 14, 7 had
underlying diagnoses the pharmacist believed explained the symptoms at least in part (e.g.,
osteoarthritis). The pharmacist gave one or more guideline-based recommendations (e.g., exercise,
acupuncture) for 12 patients. Six patients with symptoms were counseled to consider a switch from one
AI to another, and two did this. Over 50% of patients reported attempting each of the recommendations,
with the exception of acupuncture which no patients attempted (Table 3). A pharmacist discussed
symptoms with 13 of the 14 patients who reported vasomotor symptoms, and all 10 were given guideline-
based prescriptions or recommendations. Over 50% of patients reported attempting each of the
recommendations, again with the exception of acupuncture which no patients attempted. A pharmacist
discussed urogenital symptoms with all eight patients reporting symptoms, and six were given guideline-
based recommendations. Over 50% of patients reported attempting each of these
prescribed/recommended treatments for urogenital symptoms. Results for fatigue were similar to those
for urogenital symptoms

Pharmacist Time and Acceptability
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The pharmacists completed 65 total encounters (all telephone calls) for a total of 26.4 hours of
pharmacist time. Every patient received at least one (baseline) call. The mean number of calls was
3.61(S.D. 2.26), with only 2 patients receiving the minimum one baseline call, and one patient receiving
10 calls. Mean pharmacist time for the total of all completed calls per patient was 88.1 minutes (S.D.
55.3) over the 6-month study. In addition, there were 70 unanswered call attempts.

The intervention was also acceptable to clinical pharmacists. In exit interviews with all participating
pharmacists (n=5), they reported enjoying the opportunity to participate in patient care during the
survivorship phase. They perceived they were able to successfully use the PRO scores to guide
conversations and offer guideline-concordant management of symptoms. They also identified ways to
improve the intervention with regard to workflow and documentation, as described above (Intervention
refinement).

Adherence

Per eligibility criteria, all patients included in the study were nonadherent (6-month medication possession
ratio < 80%) at baseline as calculated from pharmacy fills. During the six-month study period, 44% of
patients (n=8), again calculated from pharmacy fills, were adherent.

Patient-reported outcomes

Baseline PROMIS scores indicated that compared to the US general population, pilot participants had
worse self-efficacy, physical functioning, pain, fatigue, and sleep (Table 4). Compared to the US general
population, pilot participants had similar social functioning, anxiety, and depression, as well as better
social support (Table 4). Pilot participants were similar to US women with any stage breast cancer,
though pilot participants reported worse anxiety. Scores improved over time in all domains with >3 point
improvements at 3 months in self-efficacy to manage symptoms, social function, informational support,
pain, fatigue, and anxiety. By 6 months, there were >3 point improvements in all domains except
emotional support and depression, while scores on informational support actually decreased a small
amount. The largest improvements were in ability to participate in social roles and activities (5.5 points),
instrumental support (5.8 points), pain (7.1 points), fatigue (6 points), and sleep-related impairment (6.5
points).

Discussion
This pilot study was conducted to assess feasibility of a symptom monitoring and management
intervention facilitated by clinical pharmacists to improve persistence with AET. We were successful in
identifying patients through the EHR using an embedded electronic all-payer, all-pharmacy claims
database. We also demonstrated that patients were willing to enroll in this type of study and comply with
symptom monitoring and management. Because of small sample size, we did not include any statistical
evaluation of adherence or patient-reported outcomes including self-efficacy to manage symptoms and
medications, however both outcome categories showed clinically significant improvements.
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We were able to efficiently identify and recruit a high-risk patient population for this feasibility study. We
used electronic all-payer, all-pharmacy claims data already available in our electronic health record to
enroll patients with evidence of prior nonadherence (i.e., skipping medication doses based on prescription
fills over the prior nine-month period). We targeted this group because prior reviewers of adherence
literature have advocated identifying higher risk groups to improve study efficiency, and nonadherence is
one of the few strong predictors of future nonadherence [27]. Future studies should examine both the
efficacy of our approach in a large targeted population. and the population-wide adherence effects of
targeted studies.

Consistent with our expectations based on prior literature,[12,13] our study sample was very
symptomatic. The PRO-based symptom monitoring process worked well for measuring this and providing
the information to the pharmacists. Patients successfully completed nearly all of the symptom
assessments, which took most patients less than 2 minutes to complete on a computer or smartphone.
To make the intervention more accessible, we suggest that future iterations accommodate symptom
assessment by telephone through an interactive voice recording (IVR) system, as has been done in other
symptom monitoring and management interventions [35].

We designed the intervention to include substantial time with medical professionals (clinical
pharmacists) with extensive training and experience regarding oncologic medications. Patient symptom
burden was high, and the time patients and pharmacists spent on study visits was substantial, averaging
88 minutes per patient. However, the use of pharmacists is less expensive than an intervention involving
oncologists. We also believe targeting pharmacists maximizes the sustainability and potential for
dissemination. Pharmacists in many large academic practices already perform medication management
visits for complex and costly oral (or oral and intravenous combination) oncologic regimens such as
those for metastatic breast and lung cancer[25,26]. If the intervention is shown to be effective in a larger
and longer-term study, these clinical pharmacists could add PRO-enhanced AET management to their
work and improve outcomes for a large patient group.

We also note that study participants were willing to try many of the recommendations from pharmacists.
For many patients, these included behavioral modifications to address musculoskeletal symptoms, which
some literature suggests is the primary reason for AI discontinuation [14]. This was accompanied by
improvements in average symptom scores, including pain interference and fatigue, and an improvement
in average physical function scores. Furthermore, while we could not formally test the statistical
significance of our finding that 44% of previously nonadherent patients became adherent, prior literature
suggests this is unlikely to be due to chance [36].

This was a small, single-site pre-post pilot study with a relatively short follow-up period. This is
appropriate for a feasibility study, but a larger randomized study with longer follow-up is needed to
determine both efficacy and costs. Even with its pharmacist-focused design, we recognize that our
intervention might be more time-consuming and complex for on-site personnel than a simpler
intervention. Many simpler past interventions outside of oncology have focused primarily on providing
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reminders at the time medications should be taken, education on the importance of medications, or both.
We designed our more complex intervention because such interventions, including more recent ones that
incorporated “just-in time” reminders (electronic pill bottles with alerts, mobile telephone alerts), produce
improvements in adherence of only 5-10% [37,38,39]. Future studies could consider comparisons of our
more extensive intervention to a reminder and education-focused intervention. Another potential
limitation was the use of PRO-CTCAE items, which were designed for evaluating toxicities in trials and not
necessarily for use in a clinical care setting. That said, the items lend themselves well for this purpose,
with straightforward questions about individual symptoms and uncomplicated scoring. We chose these
items as they are similar to the ones used in other PRO-based symptom monitoring and management
studies [18, 20]. We expect that other PRO measures with similar properties would likewise work in this
context. Because use of the Surescripts information was new, we used an iterative process to identify
potentially eligible patients, so total eligible population could not be determined. Finally, because our
intervention was developed by a team including an oncologist and pharmacist, we believe there was
substantial informal training of the entire pharmacy and oncology team. We expect to expand our one-
hour training session in a future multicenter study, and also provide information about the training to
oncology providers.

In summary, this pilot study showed the feasibility of a novel intervention, a PRO-based symptom
monitoring and pharmacist-led symptom management approach. The intervention draws on chronic care
tools commonly used in primary care and successful PRO-based interventions to manage side effects of
cytotoxic chemotherapy. The improvements in measures of patient self-efficacy suggest possible
mechanisms for the intervention and should be studied further in a randomized setting. Oncology
research has typically been focused on shorter-term treatments.[40] As an increasing number of longer-
term, oral treatments are approved in oncology, systems for providing chronic care need to be tested and
adopted. Both adherence and the PROs in this pilot moved in the right direction, supporting the need for a
larger, powered study that can test the effect of the intervention on adherence and PROs.
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Tables
Table 1. Elements of Intervention

Symptom Monitoring

Musculoskeletal 2 items on aching muscles and aching joints

Menopausal 5 items on hot flashes, sweating, vaginal dryness, dyspareunia, and urinary
incontinence

Fatigue 1 item on fatigue or lack of energy

Mental health 1 item on anxiety, 2 items on depressive symptoms

Other 3 items on nausea, headache, and concentration

Symptom Management

Non-adherence Patient’s PDC from pharmacy information; anything below 80% is non-adherent,
e.g., a value of 60% shows that patient picked up 60% of expected medication
doses over the last 9 months.28

Interpretation of
PRO reports

Any score of 3 or 4 on 0-4 scale will trigger team follow-up for management.31

Guideline-
concordant
symptom
management

Consensus statements and reviews of evidence-based interventions for
symptoms,15, 16 with procedures for high-risk scenarios. Specific
recommendations available for joint pain: exercise, acupuncture; for menopausal
symptoms: gabapentin, SNRIs; for fatigue: exercise. Endocrine therapy switching
option also available.

Other elements
of medication
management
visits

Medication reconciliation from all available sources, confirmation of patient
agreement with list, reminder tools, interaction check,33 interventions to reduce
other medications’ dosing burden/cost.

 

Table 2. Patient characteristics (n=18)

https://doi.org/10.1093/jncimonographs/lgs008
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Characteristic N % *

Age    

Years (Mean, SD)                   56.0 (9.1)

Race    

Black or African American 2 11

White 16 89

Ethnicity    

Hispanic 1 5

Not Hispanic 17 95

Marital Status    

Married 15 83

Single 1 6

Divorced 1 6

Widowed 1 6

Stage at diagnosis    

 I 14 78

 II 3 17

 III 1 5

Medication on enrollment    

            Anastrozole 3 17

            Exemestane 1 6

            Letrozole 4 22

            Tamoxifen 4 22

            None (self-discontinued medication) 6 33

Symptoms Reported, by Type

Musculoskeletal 17 94

Menopausal

            Vasomotor

            Urogenital

 

14

8

 

78

44
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Fatigue 8 44

*Totals may not equal 100 because of rounding

Table 3. Management of Musculoskeletal Symptoms
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  Percent of patients

Symptom reports  

>2 reported 17

Clinical pharmacist discussed with patient 14

Underlying Condition 7

Unable to reach after severe score 2

Symptom Management recommendations  

Exercise 10

Acupuncture 8

Non-Narcotic pain medications 1

Switch AET medication 6

Additional intervention recommended 5

   

Patient agreed to recommendation  

Exercise 8

Acupuncture 4

Non-Narcotic pain medications 0

Switch AET medication 1

Additional Intervention Plan Agreed 4

   

Patient reported attempting recommendation  

Exercise 5

Acupuncture 0

Non-Narcotic pain medication 0

Switch AET medication 2

Additional Intervention Attempted 4

Unable to connect with patient to confirm patient attempted recommendation 4

Table 4. Patient-reported outcome mean scores at baseline and over time
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PROMIS Domain U.S. General
Population1

U.S. Women with
Breast Cancer2

(n=609)

Pilot
Baseline

(n=16)

Pilot

3
months

(n=16)

Pilot

6
months

(n=16)

Functioning (higher scores represent better functioning)

Self-efficacy to Manage
Medications

50 -- 46.3 48.5 50.7

Self-efficacy to Manage
Symptoms

50 -- 47.2 51.6 51.9

Physical Function 50 44.9 46.7 48.5 51.0

Ability to Participate in
Social Roles and Activities

50 50.7 51.2 54.8 56.7

Emotional Support 50 -- 53.4 55.3 55.4

Instrumental Support 50 -- 55.8 58.0 61.6

Informational Support 50 -- 55.3 59.4 57.5

Symptoms (higher scores represent worse symptoms)

Pain Interference 50 52.8 55.2 50.1 48.1

Fatigue 50 52.5 55.9 51.4 49.9

Depression 50 48.5 50.5 47.7 47.7

Anxiety 50 49.6 52.8 48.4 48.5

Sleep Disturbance 50 51.7 53.3 51.9 50.3

Sleep-Related Impairment 50 -- 54.3 53.4 47.8

1A PROMIS score of 50 and SD of 10 corresponds to the US general population average (men and
women).

2Sample from 4 SEER cancer registries, diagnosed 6-13 months previously. Averages for Stage I are better
than for Stage II, which are better than for Stages III and IV.
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