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METASTATIC BREAST CANCER DISEASE

Epidemiology aspects
More than 281.550 new cases Around 3%-6% of the breast 10%-30% of patients with early
of invasive breast cancer have cancer patients have metastatic breast cancer later develop
been reported in the 2021. disease at the time of diagnosis. systemic recurrence.
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ADHERENCE TO ORAL ANTICANCER TREATMENTS

A Journey into the Complexity
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driving innovation in oncology

e MBC is an incurable disease and
medications are focused on deferral
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mitigation.
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ADHERENCE TO ORAL ANTICANCER TREATMENTS

A Journey into the Complexity

Original Investigation | Oncology &
Call to Action for Improving Oral October 13, 2022
- Factors Associated With Patients Not
Anticancer Agent Adherence . '
Receiving Oral Anticancer Drugs
Laura A. Levit, JD!; Shaily Arora, PharmD? Paul G. Kluetz, MD3; Allison Magnuson, DO*; Atiqur Rahman, PhD?; and
R. Donald Harvey, PharmD® Sahil D. Doshi, MD'; Morgan R. L Lichtenstein, MD2-3; Melissa P. Beauchemin, PhD, MSN, CPNP34; et al
JOU rnal Of C | N |Ca | O ncologyU > Author Affiliations '|-Article Information
An American Society of Clinical Oncology Journal JAMA Netw Open. 2022;5(10):e2236380. doi:10.1001/jamanetworkopen.2022.36380

* The clinical advancements achieved in anticancer treatments have increased the 5-year survival rate around
38%.

e Oral anticancer treatments (OATs) have changed the oncology treatment landscape, accounting for 40%—-50%
of new cancer treatments in development.

< Notwithstanding, adherence to OATs is suboptimal (ranged 30%-85%), declining over time since treatment
initiation.
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ADHERENCE TO ORAL ANTICANCER TREATMENTS

Adherence a Multicomponent Model

Psycho-cognitive and social variables
(e.g., psychological wellbeing, social support)

A
A
A
A
Socio-demographical
(e.g., socio-economic status) - =

Attitudes, beliefs, and values

Health literacy and knowledge
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Disease and treatment-related characteristics
(e.g., prognosis, dosage, side-effects)

Healthcare-system-related factors
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ADHERENCE TO ORAL ANTICANCER TREATMENTS
New Challenges

Given the impact of non-adherence on clinical outcomes and the associated
economic burden for the healthcare system, finding effective ways to increase
treatment adherence is particularly relevant.

'1 444 g

MBC patients need support in managing oral therapies and
overcoming individual and systemic barriers and roadblocks.

4444
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RISK-PREDICTIVE MODELS AND DECISION SUPPORT SYSTEMS

Engines to reduce the complexity of medication non-adherence to OATs

Machine Learning Models Decision Support System (DSS)

Clinicians OUTCOMES

MBC Patients OUTCOMES

o Inform about the specific risk factors associated with
non-adherence;

o Provide evidence-based information;

o Recognize and clarify their personal values, and increase
o Earlier identification of MBC patients with poor participation in care decision;
adherence;
o Facilitate communication by providing information and a

platform to encourage substantial interaction.
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PFIZER PROJECT

Enhancing Therapy Adherence Among Metastatic Breast Cancer Patients

The goal of the Pfizer Project is to develop a predictive model of non-
adherence and associated shared decision support system (DSS) and guidelines
to foster patients’ engagement and enhanced therapy adherence among MBC

patients.

4444

* Retrospective Study (N=2750) provides a preliminary version of the
predictive model of non-adherence.

* Prospective Study (N=100) assesses the effectiveness and usability of DSS
weké-kiased and will improve the predictive power of the machine learning
model.
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PHASE 1°- RESTROSPECTIVE STUDY
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RETROSPECTIVE STUDY
Method

Multi-modal retrospective data has been retrieved from the Patient Electronic Health Records (EHR) using the Natural
Language Processing (NLP) in a sample of 2.750 MBC patients (from 2010 to 2020). The mean age was 58.3 (SD=11.7).

»»»»  Overall variables included:
Sociodemographic variables, diagnosis, biochemical and medical tests,
procedures and medical history, treatment programs, treatment side
effects, comorbidities, and familiarities.

»»» P Adherence variables included:
Initiation of the treatment, interruption of treatment, and skipped
treatment doses.
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RETROSPECTIVE STUDY

Method

A machine learning application was developed on models to predict adherence risk factors and used data

extracted from the EHR of the European Institute of Oncology (Milan, ltaly).

Physical status and comorbid conditions

rrrrrrrrrrrrrrrr
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Short and long term side effects

Precision-Recall

»»»¥ The maichine learning models focused on two outcomes:

4444

short and long-term side effects, as well as physical
status and comorbid conditions.

The models were integrated into a web application built
using the Shiny open-source framework for the R
statistical language.
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RETROSPECTIVE STUDY

Results

Shiny

application

Sharing Progress

» inCancer Care
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PHASE 1°- DECISION SUPPORT SYSTEM
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PFIZER PROJECT - {

. . . . ‘“-
Decision Support System: Design and Development 3 -’;Q‘?
"Pﬂ.rz_q T'E-%}
Identification of the key issues: OATs in MBC,
non-adherence, resources and barriers (psycho- Preiliminary Mockup of the DSS
social vs. contextual vs. organization) and using Wikimedia technology
interventions. I Final Contents of the DSS I
A A A
A A A
A A A
A A A
STEP 1 Literature STEP 2 qualitative STEP 3 STEP 4 STEP 5
Analysis Study Version 1.0 DSS Experts’ Revision DSS
v v
v v
w v
bl v
Focus Group .(19 MBC patients - M_g.= 55. 95 ‘ All contents of the DSS were revised, and checked by an expert group
SD,ge= 6.87 min. 46 — max 70). (clinicians, psychologists and technical experts).
Ensuring focus on PATIENT PARTICIPATION and ENGAGEMENT
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v Metastatic Breast Cancer
PFIZER PROJECT ; 4
TREAT - "TREatment Adherence supporT” —_—
! W MAGGIORI INFORMAZIONI
= e a. Disease
. /,E b. Features, and symptoms
\‘ ’ c. Available Therapies ’ ’ > ’ Possibility to link to evidence-based
d. Side-effects sources (ESMO quidelines)
e. Psychological Impact

Promoting Adherence
Adherence to Cancer . c
- Therapies - X X ' ! v
v N | | v
4 : o S
v : A
- L)
O
a. The meaning of non-adherence Resources

o

Incidence and consequences of
non-adherence in MBC
c. Causes of non-adherence

a
b. Barriers
c. Interventions to support adherence
d

. Self-manage strategies to boost
adherence.

A goal-setting protocol

@

4 <44«

My Adherence Diary

a. free-text diary reporting doubts, concerns, thoughts, and behaviors related to their disease and therapies
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PHASE 2°- PROSPECTIVE STUDY

Sharing Progress QUALITY OF CARE IMPROVEMENT IN MBC PATIENTS
in Cancer Care INVESTIGATORS MEETING



PFIZER PROJECT
Prospective Study

Primary endpoint

To assess the effectiveness of a DSS web-based solution in promoting
adherence to oral anticancer treatments in a sample of MBC patients.
Secondary endpoint

To collect a set of new physical, psychosocial, behavioral, and QoL variables

that will be used to tune and refine the preliminary version of the machine
learning models to predict patients' adherence behavior.
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DSS TREAT
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Risk Predictive Models
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PFIZER PROJECT

] MEASURES
Study Design
International Society for Pharmacoeconomics and Outcomes Research
Randomized Controlled Trial (ISPOR) Medication Compliance and Persistence Work Group
h 4
Sample -

o Adherence Medicatior. Ziary

A sample of 100 MBC patients admitted to the European o Adherence Attitude Inventory (AAl)
Institute of Oncology at the Division of Medical Senology are o Morisky Medication Adherence Scale (MMAS-8)
enrolled.
Experimental Group: 50 MBC patients exposed to the DSS. i
o State-Trait-Anxiety Inv ¥ tory (STAI-Y)
Control Group: 50 MBC patients not exposed to the o Beck Depression Inventory-II (BDI-II)
v e, o Cancer behavior Inventory CBI Short form (CBI-B/I)
o Sense of Coherence (SOC-13)
o Brief Pain Inventory (BPI)
o European Organization for Research and Treatment of Cancer Quality
of Life questionnaire (EORTC-QLQ-C30)/ QLQ-BR23
o Big Five Inventory

o System Usability Scale (SUS)

The MMAS-8 Scale, content, name, and trademarks are protected by US copyright and trademark laws. Permission for use of the scale and its coding is required.
Property/Identifier Issue/Registration Date / Category

» U.S. Reg. No. 5,837,273 August 20, 2019 Trade/Service Mark

e U.S. Reg. No. TX-8-285-390June 12, 2016 Copyright

e U.S. Reg. No. TX-8-632-533 September 21, 2018 Copyright (Morisky et al.,2008, Berlowitz et al., 2017, Bress et al., 2017)
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PFIZER PROJECT

Timeline Daily Adherence Diary
(12 weeks)

An internal database was created using the REDCap Platform

of the IEO. The REDCap is a web-based solution that permits e

data collection, survey construction, and data storage for

T3:12° Weeks
research aims.

* Interview

& e PROMS
T2: 8° Weeks
T1:4° Weeks
® - PROMS
T0: Baseline
* Interview
* PROMS
*  Randomization
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PFIZER PROJECT

Sample

69 MBC patients (M,=55 SD,,,=20.5 min.
30 - max. 75 ) admitted to the Division of

Medical Senology of the IEO were enrolled.
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PFIZER PROIJECT
EORTC-QLQ-C30)/ QLQ-BR23

Sharing Progress
- inCancer Care

75

74

73

72

71

70

69

68

67

66

65

Global Health Status

74,06

71,18
70,18
68,42 I

Baseline Month1l Month2 Month3

60

58

56

54

52

50

48

46

44

Future Perspective

58,54 58,54

dddg
p <.025
50,35
49,54 I
Baseline  Month 1 Month 2 Month 3 QUALITY OF CARE IMPROVEMENT IN MBC PATIENTS

INVESTIGATORS MEETING



45,4

45,2

45

44,8

44,6

44,4

44,2

44

S )

Self-Efficacy

45,34

45,03

X
&

Sharing Progress
in Cancer Care

44,57

46

45

44

43

42

41

40

Commitment to

Adherence

43,74

42,11

45,65

44 d g

45,37

Baseline Month Month Month

1

2

3

p <.0.17
(Baseline - T2)

4 d d g
p <.037
(Baseline —T3)

35

34,5

34

33,5

33

32,5

32

31,5

Patient and
Providers
Communication

34,69

33,25

33,47

I 32,67

Cognitive Functions

45,1 45,09
45,05
45,03
45
45
44,95 44,94
44,9 I
44,85

Baseline Month 1 Month 2  Month 3

QUALITY OF CARE IMPROVEMENT IN MBC PATIENTS
INVESTIGATORS MEETING



CONCLUSION
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PFIZER PROJECT

Expected Results

Identifining patients with poor adherence will
permit the development of tailored psychological
and behavioral interventions.

Refining the initial risk-predictive model of
adherence will inform about specific
predictors of adherence behavior.

h |
Vy h |
A |
Vv , N
A AAA‘
\ﬁ\
Implementing a shared and integrated Supporting oncologists' treatment decisions,
DSS might be an essential strategy for allowing them to better understand the
MBC patients to enhance understanding hindered reasons behind a complex adherence
of medication non-adherence. trajectory.
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PFIZER PROJECT
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