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Background – multiple sclerosis

Adverse effects may occur early in oral anticancer, limiting a patient's ability to stay on the 
therapy 1-4

The Hematology/Oncology Pharmacist Association Best Practices for management of Oral 
Anticancer Therapy recommends initial monitoring of symptoms and adherence between 7 
and 14 days of the start of anticancer medication 5

Electronic health record (EHR) patient portals are an easy way to communicate to patients 
and can be utilized as a tool for reporting adverse effects 6-8

1. Deutsch S, et al. J Oncol Pharm Pract. 2016; 22(1): 68-75.
2. Bindler RJ. Hosp Pharm. 2015; 50(2): 91-2.
3. Aisner J. Am J Health Syst Pharm. 2007; 64(9 Suppl 5): S4-7.
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8. Wolff JL, et al. NPJ Breast Cancer. 2021;7(1):14. 
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Background – specialty pharmacy model

Academic Medical Center

4 embedded clinic specialty pharmacists 

~ 70 new oral anticancer medication starts each month

Early monitoring can be challenging for busy clinics 

~ 85% of patients have active EHR patient portal accounts

Background: Vanderbilt Ingram Cancer Center



Background – specialty pharmacy model

Patients with an active electronic health patient 
portal account who are prescribed a new oral 
anticancer medication, will it be possible to send  
an automated patient assessment questionnaire 
shortly after patients initiate oral therapy? 

Purpose



Background – calculating costs avoidedObjective

To evaluate differences in timing and frequency of side effect identification 
resulting in a pharmacist intervention during the first 45 days of treatment 
between intervention and usual care.

To evaluate the implementation, feasibility and uptake of a patient assessment 
questionnaire deployed and managed by the pharmacist via the EHR patient 
portal for early anticancer medication monitoring 7 – 14 days after therapy start.

To evaluate the difference in dose interruptions, dose changes, 
hospitalizations/ED visits, and medication discontinuations at 90 days after 
initial medication dispense between intervention and usual care.

Aim 1

Aim 2

Aim 3



Background – multiple sclerosis

Single center, IRB approved, randomized, pragmatic, cohort study conducted at Vanderbilt Ingram Cancer Center 
Oncology Clinic

Adult patients filling a new oral anticancer medication at Vanderbilt Specialty Pharmacy at least once between  
August 15, 2023 to February 29, 2024

Patients with an active EHR patient portal

Implementation and feasibility assessed using the RE-AIM framework commonly used in implementation science 9 

Reach: number of individuals to participate in an intervention/initiative 

Effectiveness: impact of intervention 

Adoption: number of individuals who are willing to initiate an intervention 

Implementation: feasibility of the intervention  

Maintenance: ability to become part of routine or organizational practice 
9. RE-AIM Improving Public Health Relevance and Population Health 
Impact. What is Re-Aim? Accessed 2024.

Methods



ObjectivesMethods: RE-AIM Framework

RE-AIM Outcomes Measurement

Reach/Adoption

Effectiveness

Implementation

Maintenance

# of pharmacist interventions

# of patient questionnaire 
responses

#  of patient questionnaires sent

Post-implementation pharmacist 
survey responses

Themes identified post-
implementation pharmacist 
semi-structured interviews



Background – multiple sclerosis

Hematology clinic patients 

Patients who never started the oral anticancer medication

Patients who discontinued treatment within 14 days of initiation 

Patients prescribed an oral anticancer medication that already had a specific monitoring 
protocol that differs from the general monitoring protocol

Patients prescribed an oral anticancer medication that is not new for them 

Methods: Exclusion Criteria



Purpose Methods

Patient 
starts 

therapy

Oncology specialty pharmacist 
counsels patient on new 

medication and documents in EHR

Control
Monthly Refill Call by CPhT

PharmD intervenes PRN

Intervention
EHR patient portal 

questionnaire via PharmD

Exclusion

Randomization



Purpose Methods

Questionnaire sent

Patient on EHR report of patients 
randomized to intervention

PharmD reviews report 2x/week 
and enrolls in questionnaire

Immediate

7-14d from initial 
counseling

7d

Randomization

Randomized to control

Patient contacted for monthly refill 
assessment

PharmD intervention if 
needed
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Purpose Methods

Questionnaire sent

Patient on EHR report of patients 
randomized to intervention

PharmD reviews report 2x/week 
and enrolls in questionnaire

Immediate

7-14d from initial 
counseling

PharmD reviews 
questionnaire returned 

to oncology pool

7d

PharmD intervention if 
needed

Patient 
responds

Randomization

Randomized to control

Patient contacted for monthly refill 
assessment

PharmD intervention if 
needed



MethodsMethods: Implementation Science 

Title Focus of survey/interview 
Pharmacist pre 
implementation survey 

Current practice, anticipated questionnaire 
feasibility, patient perception, and concerns

Pharmacists post 
implementation survey 

Survey appeal, impact on patient care, ongoing 
need for use, feasibility, and improvements on the 
questionnaire

Pharmacists post 
implementation semi-
structured interview 

Questionnaire implementation and impact

Post

Pre



Methods: pharmacist interventionsResults: Implementation

Pre Pharmacist Pre-Implementation Survey: Feasibility

How feasible do you think sending a questionnaire assessing adherence and adverse 
effects to oral anticancer medications within 14 days of treatment initiation through the 
patient portal will be?

Not at all Somewhat Very feasible 

How burdensome do you perceive this new early monitoring will be for the clinic?

Not at all Somewhat Very burdensome 



Methods: pharmacist interventions

Pharmacist Pre-Implementation Survey: Workflow Concerns 

• Pharmacists occasionally (n=2) to once (n=2) followed up with patients who 
were initiated on new oral anticancer medications within the first 45 days 

• All pharmacists perceived early treatment monitoring would be very beneficial 
to implement (n=4)

• Pharmacists’ workflow concerns
• Training on an additional feature within the EHR
• Time dedicated to manage report 
• Timeliness of responding to completed patient questionnaires

Results: Implementation

Pre



Methods: pharmacist interventions

Pharmacist Pre-Implementation Survey: Patient Questionnaire Concerns

• Technology issues
• Limited computer literacy users
• Patients infrequently checking messages on patient portal
• Patients’ response rate to questionnaire 

Results: Implementation

Pre

8. Epstein AS, et al. JCO Clin Cancer Inform. 2023;7:e2300125.  
9. Wolff JL, et al. NPJ Breast Cancer. 2021;7(1):14. 



N = 493 • Enrolled 
in study 

N = 184
• Enrolled in 

intervention 
group 

N = 87 
(47%)  

• Responded to 
questionnaire 

63
• Number  

pharmacist 
intervention 

Results: Reach, Adoption, and Effectiveness

N = 99
Excluded 

N = 210
Control  



Methods: pharmacist interventionsResults: Post-Implementation

Post Pharmacists’ Perception of electronic questionnaire: Feasibility

The early monitoring questionnaire is appealing to me 

Strongly disagree Disagree Agree Strongly agree

The early monitoring questionnaire is easy to use 

Strongly disagree Disagree Agree Strongly agree 

How burdensome was the questionnaire implementation? 

Not at all Somewhat Very burdensome 



Methods: pharmacist interventionsResults: Implementation

Post Place in patient care 

The electronic questionnaire is an appropriate way to monitor patients early in therapy

Strongly disagree Disagree Agree Strongly agree 

The electronic questionnaire helped identify patients who requried intervention earlier than one month refill call 

Strongly disagree Disagree Agree Strongly agree 

Patient care is improved by using the early monitoring questionnaire 

Strongly agree Disagree Agree Strongly agree 

Do you think there is an ongoing need for early monitoring using the EHR assessment? 

Not at all Somewhat Very much  



Methods: pharmacist interventionsResults: Implementation

Post Satisfaction 

Satisfaction of the early treatment monitoring electronic questionnaire assessment on a scale 
of 0-10 (0 = strongly dissatisfied and 10 = strongly satisfied)

0 1 2 3 4 5 6 7 8 9 10 



Methods: pharmacist interventionsResults: Implementation and Maintenance 

Topic domains Response themes 
Anything that made process 
easier 

• Patients’ knowledge of patient portal and how to use it
• Fast responses 
• MHAV easier to use than phone calls 

Biggest challenges with 
implementation • Report was not as automatic as team would’ve liked

Changes to the process • Pinpoint exact start date
• Make process more automated 

Change in oncology practice • Can send this to all patients moving forward 
• Increase patient satisfaction 



ConclusionsConclusions and Future Directions 

Early monitoring 
for new oral 
anticancer 

medications was
well adopted by 

patients and 
pharmacists 

Further 
automating the 

report basing 
questionnaire 
enrollment on 
expected start 

date

Complete analysis on 
Aims 1 & 3: 

differences in 
pharmacist 

interventions and 
long-term medication 

outcomes

Implementation Findings Planned Improvements Future Directions
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Which of the following is NOT an element of the RE-AIM framework?
a) Reach 
b) Application 
c) Adoption
d) Implementation
e) Maintenance 

Questions? 
Tiffany Bui, PharmD

Tiffany.h.bui@vumc.org
PGY1 Community-Based Pharamcy Resident

Vanderbilt University Medical Center – Vanderbilt Specialty Pharmacy
atement

Presentation Objective and Self Assessment Question


