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l. Specific Aims and Hypotheses

Please note that the following aims and hypotheses differ slightly from the approved
NIH RO1 application that was included with this application because some accommodations
were required to execute this project underthe restrictions of social distancing necessitated by
the COVID-19 pandemic. All changes have been tracked and COMIRB approved.

Aim 1: Evaluate the impact of PsychoEducation Paced Respiration and Relaxation
(PEPRR) delivered remotely as Virtual-PEPRR or online as Pep-Pal on CGs employed at
the time of their patient’s cancer diagnosis and preselected based on high self-reported
distress.

o H1a: As the primary trial outcome, CGs randomized to Virtual-PEPRR or Pep-
Pal versus treatment as usual (TAU) will have reduced depressive symptoms
at 3 mo. (efficacy) as well as 6,9 and 12 mo. follow up (sustainability).

o H1b: As secondary psychological and medical outcomes, CGs randomized to
Virtual-PEPRR or Pep-Pal versus TAU will have lower anxiety and perceived
stress as well as fewer CG outpatient visits and fewer CG medications
prescribed based on their EMR at 3 mo. (efficacy) and at 6, 9 and 12 mo. follow
up (sustainability).

. H1c: As secondary biomarker outcomes, CGs randomized to Virtual-PEPRR or
Pep-Pal versus TAU will have stabilized or reduced biomarkers of allostatic load
(including hair cortisol and telomere length, at 3 mo. (efficacy) and at6, 9 and 12
mo. follow up (sustainability).

Aim 2. Evaluate patient psychological status (including distress associated with
COVID-19) and healthcare utilization in patients whose CGs received Virtual-PEPRR or
Pep-Pal versus TAU:

o H2a: As secondary psychological outcomes, patients whose CGs received
Virtual-PEPRR or Pep-Pal versus TAU will have reduced anxiety and
depression, on self-report at 3 mo. (efficacy) and at 6, 9 and 12 mo. follow up
(sustainability).
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o H2b: As a secondary outcome based on patient EMR, healthcare utilization will
be lower in those patients whose CGs participated in Virtual-PEPRR or Pep-Pal
versus TAU at 3 mo. (efficacy) and at 6, 9 and 12 mo. follow up (sustainability).

o H2c: As a secondary outcome, patients whose CGs received Virtual-PEPRR or
Pep-Pal versus TAU will have improved symptom management as measured by
the MD Anderson Symptom Inventory at 3 mo. (efficacy) and at 6, 9 and 12 mo.
follow up (sustainability).

Aim 3: Evaluate whether CG employment outcomes are associated with patient
symptom management as an exploratory question.

o H3a: For currently employed caregivers, hours worked, and job satisfaction
will be positively associated with improved patient symptom management and
improved patient psychological outcomes.

o H3b: For caregivers currently looking for work, improvement in patient
symptom management and patient psychological outcomes will be
positively associated with job applications submitted and interviews given
and negatively associated with days to finding a new job.

Il. Background and Significance:

Spousal and partnered caregivers (CG) serve an importantrole in ensuring the health of
our nation butthey are at risk for increased morbidity and mortality in association with this
challenge. Few family CGs receive support for themselves during this experience particularly
when the CG is employed. The present protocol represents a submission for an NCI funded
grant that was reviewed, approved, and funded (8/2019) immediately prior to the COIVD-19
pandemic’. Consequently, the aims were modified slightly from the original application to
include COVID-19’s impact on changes in employment characteristics of this population of
caregivers, as well as incorporating entirely remote (telehealth) implementation of all aspects
of this study2. These changes have been made with the knowledge of our NCI program officer.
This randomized control trial will investigate the impact of a stress management intervention
called Psycho-Education and Paced Respiration and Relaxation (PEPRR) or a mobilized
version called Pep-Pal on CGs that are employed at the time of their patient’s diagnosis with a
solid tumor cancer) at any stage treated at the University of Colorado Cancer Center (UCCC).
Inclusion criteria have been adjusted to account for the high rates of unemployment since the
onset of the COVID-19 pandemic. To emphasize, all contact with the participants (caregivers
and their cancer patient) will be accomplished using approaches such as Zoom or telephone.
Biomarkers will also be collected remotely by the caregivers themselves and returned via mail
using established protocols developed in this laboratory or that of our collaborators. Minor
additions or modifications to the approved grant have been tracked in the previous Aims and
Hypotheses.

Sixty-six million Americans cared for a disabled or ill person in 2015, reflecting a 49%
increase over the number of caregivers (CGs) since 2008 34. Of these caregivers, 3.9 million
cared for a cancer patient. The need for cancer CGs will continue to rise with increased
survivorship associated with new treatments and targeted therapies %7 . These unpaid care
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services were valued at over $450 billion/yearin 2010 # and are often performed by individuals
who must also continue to work for pay. Only 1 in 4 CGs receive supportive care themselves 8.
CGs have become a priority of the NCI °. Working age CGs face the additional challenge of
meeting work demands while pursing professional goals and caring for their loved one. To our
knowledge few studies have addressed the unique needs of employed CGs. Among
cancer caregivers, 25-29% made employment adjustments in the face of a cancer caregiving
challenge 9. Given that employment is essential for family income and/or employment-based
health insurance coverage as noted for patient groups under age 65 ', itis no surprise that
caregiving also interferes with work performance, stress, and health forthe CG 2. These
factors likely affect the patient’s health and wellbeing as well.

The workplace provides both financial security and needed insurance at a highly critical
juncture for both the patient and the CG. Health shocks (e.g., significant change in health) 13
affect decisions to retire or remain employed by a patient and may be just as likely to influence
a CG’s decision to remain in the work force to guarantee both income and health insurance .

A recent survey by the American Cancer Society found thatthe COVID-19 pandemic has
had a substantial financial impact affecting ability to pay for care which is added to the recent
unemploymentrate of 13.3% in May 2020. Patients and theirfamilies are concerned that they
cannot pay for the medical care they need to address their cancer. Overall COVID-19 must be
factored into our project both as a financial impact, and also in how the intervention will be
delivered, biomarkers will be collected, participants will be recruited and consented, and
questionnaires completed. All changes made at the onset of this RCT will remain in place for
the duration of the trial.

lll. Preliminary Studies/Progress Report:

We noted that at the onset of caregiving, HSCT caregivers who change employment status
are significantly more anxious and depressed'. This suggested a clear need to more fully
understand the impact of employment on caregiving distress and additionally COVID-19’s
impact on family finances. As far as influencing caregiver distress, we have shown that our
stress management intervention, PsychoEducation, Paced Respiration, and Relaxation
(PEPRR, pronounced “pepper”) reduced distress among CGs of adult Allo-HSCT patients in a
randomized control trial (RCT) 1516, PEPRR was adapted for Allo-HSCT CGs based on a
cognitive behavioral stress management program designed for cancer patients 7. CGs of Allo-
HSCT patients are unique because they must be available 24/7 for the first 100 days post-
transplant to provide complex supportive care for their patient. This experience is quite
distressing '8. We have also shown that CGs of cancer patients participating in Phase 1 trials
are similarly distressed®. PEPRR reflects an important intervention for mitigating distress in
HSCT CGs butit has not been corroborated for solid tumor cancer patient caregivers. Pep-
Pal is a mobilized version of PEPRR thathas been shown to be acceptable and useful as well
for cancer caregivers'®2°. However, PEPRR was established using face-to-face interactions
between the CG and the interventionist. The advent of COVID-19 has made this approach
more difficult due to social distancing?'. Fortuitously prior to the onset of COVID-19, we were
testing Pep-Pal?®. Choice between Pep-Pal or face-to-face PEPRR meetings by the caregiver
was incorporated into the original grant application as a means of reducing CG burden while
testing the intervention in solid tumor patients. We have previously reported that a telehealth
approach to PEPRR using smartphone technology occasionally (e.g. during times of inclement
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weather or to protect a caregiver from exposure to an ill interventionist) was acceptable to the
CGs?. Thus, in the present study we have made the decision to go exclusively to telehealth
for the administration of PEPRR, which will be called Virtual-PEPRR for the purposes of this
protocol.

Thus, our prior work allows us to address the new challenges presented by COVID-19 by
providing a remote intervention and data collection while addressing the impact of the
changing economy on caregiver distress during this unique RCT.

IV. Research Methods
1. Outcome Measure(s):

Caregiver (CG)

A. CG Background and Demographics
B. CG Self report outcomes

CG Depressive Symptoms (Primary Outcome).
CG Anxiety

CG Stress

CG Employment status/hours worked

CG Work setting

CG Job Tasks

CG Job accommodations

CG Job satisfaction

CG Insurance

CG Burden

CG Healthcare Utilization

CG COVID-19 Distress

CG Monthly PROMIS Assessments

CG Measure of Current Status- Part A

Number of times EMwave2 used in past weeks

op3TFTTS@mpooTe

C. CG Biomarker Outcomes
a. CG Telomere Length (TL)
b. CG Hair cortisol

Patient

A. Patient Background and Demographics

B. Patient Self-Report Outcomes
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a. Patient Distress
b. Patient Satisfaction with CG Support
C. Patient Healthcare Utilization
d. Patient Symptom Management
e. Patient Insurance
2. Description of Population to be Enrolled:

Inclusion/exclusion: Both patientand CG must consent and participate.

Caregiver inclusion criteria: 1) A primary caregiver for a patient with a diagnosis of solid
tumor cancer at any stage who are within 12 weeks of initiating treatment, (12 weeks or less
since treatment started).Treatment may include chemotherapy, immunotherapy, oral targeted
agents, and/or radiation. 2) Spouse or partner of the patient for at least a year and must live
with patient. 3) Caregiver must score 1 or greater on the PHQ-2 (depression) and/or GAD-2
(anxiety) during pre-screening. 4) Caregiver must be employed at the time of the patient's
diagnosis fora minimum of 20 hours/week with plans to remain employed and working during
their patient's treatment. Caregivers that were furloughed or laid off due to Covid-19 who are
actively looking for work will be included. 5) Participants must read and speak the English
language. 6) Participants must be able to use a smartphone. 7) Age 25 (inclusive) 65 (non-
inclusive).

We expect that COVID-19’s impact on employment and the national economy will likely result
in higher rates of unemployment.

Exclusion criteria: 1) Having a serious medical condition likely to influence
neuroendocrine parameters, 2) chronic use of steroid medications, 3) if female, pregnant or
planning to become pregnantin the next year, 4) history of a psychiatric illness unrelated to
their experience as a caregiver within the past 18 months.

Patient inclusion criteria 1) Patients who have a primary diagnosis of solid tumor cancer
at any stage that are within 12 weeks of initiating treatment, (12 weeks or less since treatment
started). Treatment may include chemotherapy, immunotherapy, oral targeted and/or radiation.
2) Patient must be spouse or partner of the caregiver for at least a year and must live with
caregiver 3) Must be able to read/speak English. 4) 18 years of age or older.

The study will follow CONSORT guidelines for conduct of a randomized control trial 2324 and be
registered at ClinicalTrials.gov prior to beginning recruitment.

3. Study Design and Research Methods

Recruitment: We will recruit 300 pairs (CG and patient) from the University of Colorado
Cancer Center (UCCC) or a total of 600 participants. In 2018, UCCC encountered 4370
patients who had breast, lung cancer, or colorectal cancer and were on therapy. Breast, lung,
and colorectal cancer are the most common types of solid tumor cancer. While we will accept
all types of solid tumor cancer into the study, we will prioritize these three groups and then
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recruit other solid tumor cancer patients and their caregivers as needed. We conservatively
estimate that less than half of this group will be beginning treatment protocol in a calendar year
or about 2100. Of these, we estimate that 50% or more (1050) will have a spousal or partnered
caregiver of whom only 50% will have an employed caregiver (including those furloughed or
laid off due to COVID and actively looking for work), bringing the available CG and patient
pairs to approximately 525 in a single year. We further estimate 75% (390) will prescreen >1
using the sum of the GAD-2 and PHQ-2 scores based on our prior studies®'® and the
increased distress created by COVID-19. If we conservatively recruit at a minimum 20-25%, 7-
8 patient and CG pairs/month from the available population meeting eligibility criteria is
reasonable (2/week). We hope to meet our goal of 300 pairs in <40 mo.

Since we are recruiting from a busy employed caregiver population that is notoriously
stressed andin which engagementis generally low, we will be using a multifaceted recruitment
approach. Potentially eligible patient/caregiver dyads will be identified through electronic
medical records to identify patients who are newly diagnosed, within 12 weeks of initiating
treatment, and married/partnered. As a first contact, an electronic letter will be sent to patients
introducing the study (enclosed) via the secure patient portal, My Health Connection or via US
Postal Service if patients do not have My Health Connection. The study letter will have the
delegated Site-PI's name and Dr. Cathy Bradley’s (Pl) names listed. Patients will be informed
that a member of the study team will contact them unless they opt out of the study within 3-5
business of receiving the electronic study letter or 10 days of sending the letter through the US
postal service. Follow up attempts may be done by phone or email. In addition, a study team
member will approach the patient, and when available, their caregiver, in the clinic setting to
assess interest and eligibility in the study. Upcoming patient appointments will be identified
using electronic appointment scheduling through EPIC. The study team member will contact
the oncology care team or clinic staff prior to the appointment to communicate their purpose in
speaking with the identified patient or caregiver. The study team member may show the patient
the recruitment video or ask an oncology team member to show the patient the video in the
clinic. This in person communication will count as an attemptin place of a phone call or email
with the total number of contacts not to exceed five attempts.

We also plan to place COMIRB approved fliers and/or brochures across the Anschutz
Medical Campus as well as in the UCH Outpatient Cancer Pavilion, and across all UCCC
locations. We will also share posts on the UCCC, the Department of Psychiatry and on
personal social media pages with our contactinformation so potential participants can contact
the study team. We will utilize the free CU research studies website.

All eligible patients will have the following data removed from EPIC and keptin our secure
database, REDCap, for tracking and reporting purposes. MRN, number of weeks since starting
treatment, first cancer diagnosis date, first beacon report date, department name, type of
cancer, surgery, type of treatment, type of cancer treatment, treating provider, patient marital
status, patient age, vital status, race, ethnicity, gender, and preferred language. For ineligible
patients we will only keep their MRNs for tacking while recruiting. Any reporting done with
ineligible participants will only show the overall number of ineligible participants that we
screened.

Recruitment Facilitation, Adherence, and Retention: Combining our prior trials (n=303
dyads) of HSCT CGs, attrition at six months was approximately 39%; of those, 25% were due
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to patient death which we expect to be lower in this study. Supplemental follow-up calls
improve overall retention2526_ Follow-up calls to all randomized groups will serve as reminders
of upcoming study activity. We will send birthday cards from the team to CGs and patients
(birthdays will occurduring the yearlong study) thanking them for continued involvementin the
study. Participants will receive thank you notes for their efforts at conclusion of the study.
Finally, we will share study results in a user-friendly format after the trial is completed. All have
been shown to improve recruitmentand retention in a variety of studies?6-33, At consent, we will
inquire of all participants whatthey prefer for scheduling reminders (text, email, or phone). Use
of text messages improves patient adherence3*. We will emphasize support by UCCC for this
study, focus on each person’s self-worth and contribution to the science of the study to evoke
altruistic feelings, emphasize support of participants by the research and medical staff, and
describe how their participation will ultimately serve themselves as well as all patients and
CGs. These factors improve willingness to participate26.

Participant Reimbursement

Participants (CGs and patients) will be reimbursed at 3, 6,9, and 12 months in proportion
to completed study tasks according to Table 1. To encourage improved completion, we will
also provide a completion bonus at month 12 to those participants who complete 85% of
biomarker collections (CGs only) as well as 85% of questionnaires (caregiver and patient).

Table 1. Caregiver Compensation

Study Month
Base 1 2 3 4 5 6 7 8 9 10 11 12 Reimburse Total
Hair collect X X X X X 5X $5 $25
Saliva
collect X X X X X 5X$5 $25
PROMIS X X X X X X X X X X X X X 13X¥%2 $26
RedCap
Survey X X X X X 5X$10 $50
Completion Bonus $50
Maximum Possible $176.00
Patient Compensation
Study Month Reimburse Total
RedCap
Survey X X X X X 5X$10 $50
Completion Bonus $25
Maximum Possible $75

All consented and prescreened participants will complete self-report questionnaires using
an electronic data capture approach, REDCap ™19 before randomization by permuted block
design with stratification for patient condition of palliative versus non-palliative (i.e. curative)
to a mode of PEPRR (Virtual-PEPRR or Pep-Pal) or TAU (allocation ratio 1:1:1). After
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completing and returning baseline questionnaires, treatment assignment will be revealed to
the participant. Study flow is indicated in Figure 1.

Remote CG Biomarker collection will be performed without a need for face-to-face
contact between study staff and consented participants as follows for the two biological
matrices.

Hair is collected remotely from the posterior vertex (by the participant) as previously
described (10, 13) and assayed using methodology refined for smaller amounts of hair (14).
This region is more resistant to hair loss for example in male pattern baldness (e.g., one of
the last areas to be lost). Cosmetically one cannottell the hair was removed. In brief, the hair
is parted, and the sample is collected along a horizontal partin the target area using carefully
developed instructions for remote collection (see Attachment 1). Approximately 50 strands
along the 2-3 cm part line will be cut as close to the scalp as possible with scissors, carefully
aligned along the scalp end. The strands are taped to foil with the scalp end marked for long
term storage at room temperature (as shown in Figure 2). The samples are labeled only with
bar codes for de-identification. Subsequent samples will be collected from the same general
area in an identical manner.

Cut the hair approximately 2 cm below
the posterior vertex

Figure 2. Hair collection

Saliva DNA will be collected by the participant using Oragene 500 saliva collection kits
(DNAgenotech #ORG500) as indicated in Figure 3. In brief, the participantis instructed to
briefly rub under their chin, hold their tongue toward the roof of their mouth, and suck their
cheeksinward to stimulate saliva flow, and spitinto the funnel until 2 ml of saliva is collected.
This can be accomplished by repeatedly following this procedure until the fill line is met. The
funnel cap is snap closed to release the stabilizing agent, the funnel is removed, and the
small cap is securely closed, the tube is inverted several times, and stored at room
temperature until returned to the lab. Samples are stable for more than a year stored in this
manner. Detailed participantinstructions for collection are included as Attachment 2. In
addition to provision of paper instructions (Attachment 2), participants will access an online
instructional video htips://youtu.be/[wXKwPuLx9Q.
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Figure 3. Oragene Saliva Collection
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Randomization to groups

Three hundred total dyads (patient and CG) will be randomized by permuted block
design stratified by patient condition of palliative versus non-palliative (i.e. curative) by the
study statistician to either TAU, Virtual-PEPRR, or PepPal (allocation ratio 1:1:1), 100
dyads/group. Treatment assignment will be revealed to the participant after baseline
questionnaires are completed and returned.

Treatment as Usual (T AU)

The TAU condition for this study takes into account published recommendations for an
adequate representation of TAU. All participants regardless of randomization will be
encouraged to use available psychological resources. Participants in Virtual PEPRR, PepPal,
and TAU will receive a staff call informing them what group they have been assigned to after
randomization. We will ask what method they prefer to receive reminder “check-ins” (email,
call, or text). “Check-in” times will follow the biomarker and redcap questionnaires table: 3m,
6m, 9m, 12m. There will be a standard email to all participants as “check-in” and a reminder
that the biomarker collection period is coming up. We will specify in email to please reply.
People that stated a preference for call or text will also receive a call or text in addition to the
email. These calls will help maintain participant engagement in completing questionnaires as
well as returning biomarkers they have collected.

Study Month
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Base 1 2 3 45 6 7 8 9 10 11 12

Hair collect X X X X X

Saliva X X X X X
collect

PROMIS X X X X X X X X X X X X X

RedCap X X X X X
Survey
Staff

Checkein After X X X X

randomization

Information collected during each staff call

Virtual PEPRR PepPal TAU
Was contact made? X X X
Any study problems? X X X
What? X X X
Your biomarker collection X X X
period is approaching
(months 3, 6, 9, and 12)

Virtual-PEPRR

Virtual-PEPRR evolved in response to social distancing due the COVID-19 pandemic
from a face-to-face CG intervention targeting CGs of stem cell transplant patients. That work
began almost a decade ago when we began testing efficacy of PEPRR-1.0 in these CGs. We
found that PEPRR-1.0 effectively lowered depression, anxiety, and stress '>. PEPRR-1.0 was
developed from a stress management program for patient populations3¢-38 which we
manualized for CGs'%16. We observed that flexibility was core to retention and success'®.In a
second RCT, PEPRR-2.0 included video chat sessions via smartphone to substitute for 1-on-1
sessions at times when it was more convenient for the CG3? than coming to the clinic for the
intervention. We have completed a series of focus groups to gather more information on the
needs of employed caregivers for the current RCT.

Based on previous CG exitinterviews, Virtual-PEPRR content has incorporated important
aspects of PEPRR 1.0 and 2.0, as well as recent focus group input related to how employment
factors impact caregiving. In the present study, all CGs assigned to Virtual-PEPRR will
participate solely using either virtual (Zoom) or telephone chat modalities without in-person
meetings. Selection between Zoom or telephone allows somewhat greater flexibility for
preferences of the participants. Preferences and potential relationships to outcomes for a
modality (video versus audio) will be evaluated in exploratory analyses.

Each CG, randomized to Virtual-PEPPR, will schedule 8 sessions within a 12-week period
at the time of their convenience, preferably to be completed within 8 weeks. Modality (video
versus audio) will be selected at the CG'’s discretion. In the face of any scheduling difficulties,
the CG is in control. Regardless of specific modality selection, all will be treated as Virtual-
PEPRR. Unpacking which modality (video or audio) is preferred will be only exploratory since
we are seeking provision of a maximally flexible intervention.

The initial session provides an overview and introduction to stress management, the
biofeedback device (emWave2 described below), as well as order of presentation. CGs

Protocol Template Page 10
CF-146, Effective 7/10/11



assigned to Virtual-PEPRR will also be provided with a workbook including session materials
and homework assignments as used previously'®40, This session must be held using Zoom to
establish a more personal link with the interventionist; audio alone (e.g., telephone)is not
allowed for the first session. This provides a visual connection for training in the use of the
biofeedback device. Remaining sessions can be either video or telephone mode.

All CGs randomized to Virtual-PEPRR will receive in their package a user-friendly
biofeedback device, emWaveZ2 (Heartmath, Inc), that will serve as a tool to improve relaxation.
It will be introduced and demonstrated in the first session. In brief, itis a small device (8X4X1
cm) on which the user places theirindex finger or clips a sensor to their ear. Pulse during
contact assesses heart rate variability*'#2 with a visual output representing level of vagal tone
(a sign of relaxation)*3-46, Using this device, the participant learns to pace their respiration
while relaxing to a synchronous display, which increases vagal activity and reduces blood
pressure*’-0 and contributes to relaxation. The emWave2 will serve as an additional tool for
coping when distressed. It also stores device usage. CGs will be requested to use the device
for 5-10 minutes 4-5 times each week or any time they feel distressed. At the beginning of
sessions, the interventionist will ask the participants the number of times they have used the
emWave in the previous week. The participants will return the device by mail at the three-
month assessment and the interventionist will download usage data. We will then return the
device to the Caregiver. We will additionally ask the caregiver to report the number of days (or
times) they used the emWave2 in the preceding week during each weekly call during the first
two months of the study. At study exit, we will ask that it be returned with the last 12-month
sample collection.

Each 60 min, Virtual-PEPRR session (provided by a trained social worker) will be devoted
to a specific topic with the goal of assisting CGs in developing and applying stress-
management skills both in caregiving as well as in their work setting. Sessions include
problem-solving, identifying cognitive distortions, application of relaxation techniques such as
the emWave2, acquiring new coping skills, utilizing social support, and establishing
appropriate goals. It will include addressing needs specifically identified by employed CGs®*
such as working from home, disruption of their work day by medical appointments, “l am
replaceable in my job,” or guiltassociated with neglecting job responsibilities. Briefly presented
in the following order, sessions will include: 2) Stress and the mind-body connection, 3) How
our thoughts can lead to stress, 4) Coping with stress, 5) Strategies for maintaining energy and
stamina at home and the work setting, 6) Coping with uncertainty and fear of unknown with
their patientas well as in the work setting, 7) Managing changing relationships within the family
and work environment, and 8) Getting the support they need including work accommodations
and/or legal protections (e.g., Family Medical Leave Act, Americans with Disabilities Act).
Intervention fidelity for sessions will be determined from recordings made during sessions. The
Interventionist will record the sessions via Zoom if the participantis in agreement. The
recordings are explained in the consent form (under optional procedures) and the participants
can agree or disagree to having their sessions recorded. If they disagree, they are still included
in the study. The interventionist will confirm agreement again with the subject before recording
the sessions. Recordings will be stored on the secure Department of Psychiatry serverin a
team folder that is password protected. Twenty percent of these recordings will be randomly
reviewed monthly for adherence to an 8-11 item check list for each session. In our first trial,
overall fidelity was 96% across all sessions '° for these items. In a trial recently concluded,
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fidelity was 100% across 3 interventionists and 2 sites for more than 100 random sessions.
Detailed descriptions of session content have been published?°.

The interventionistis a licensed social worker. She was trained by the previous PEPRR
social worker and by viewing the previously recorded intervention sessions from the prior
PEPRR study. She was also involved in developing and editing the caregiver manual thatis
given to the Virtual-PEPRR groups. She will be receiving further ongoing training from one of
the primary authors of the manual, Teri Simoneau, who will be responsible for monitoring
ongoing fidelity.

Content will be identical for video or audio-based chat. Most CGs own a suitable phone
(93%) based on our studies to date. CGs who do not have a Smartphone will be provided a
smartphone with service contracts at no charge.

Participants assigned to virtual-PEPRR will receive a PEPRR based workbook
(Attachment 3). This workbook contains exercises covered in the session as homework
assignments. During the weekly phone call, we will verify if have they used it. We will not
engage in specific discussion about the workbook contents.

Pep-Pal.

Despite a movement toward application of mobile applications for psychological
interventions®?, testing remains inadequate®3. Pep-Pal is a mobilized version of PEPRR
developed by Dr. Amoyal-Pensak, a member of our team'%20. She mobilized content of
PEPRR into Pep-Pal to create web-based modules matching each PEPRR session to
augment accessibility for CGs. Pep-Pal sessions will replicate essential components of each
session of Virtual-PEPRR, but in shorter format while providing relaxation exercises (mini-
Peps). CGs randomized to Pep-Pal will receive a unique ID/password allowing us to track
participant use of Pep-Pal.

Pep-Pal is web-accessible by smartphone, tablet, laptop, or desktop computer and covers
material presented in Virtual-PEPRR sessions but <20 min. duration. Pep-Pal was determined
to be usable and acceptable by transplant CGs%4%. Pep-Pal includes “Mini-Peps” which are
video guided, 3 min. stress reduction exercises thatthe CGs can access any time. Our recent
pilot study found that Pep-Pal was associated with reduced perceived stress and improved
ability to learn coping strategies. Screen shots of Pep-Pal are shown below in Figure 5 as well
as Mini-Peps in Figure 6.
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INTRODUCTIONS

PEP-PAL
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Figure 6. Screen shots of Mini-Peps

Don't have tima to watch a full session? Try a Mini-Pep!

RELAXATION EXERCISES

Each CG, randomized to Pep-Pal, will complete modules at times that are convenient.
Each participantwill be advised to watch all sessions at least once. Session content will follow
the order recommended. In the face of scheduling difficulties, the CG is in control of when they
log in to the online site 24/7. If desired, they can complete more than one module a week,
repeat any session, and access the Mini-Peps as frequently as desired. This information is
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recorded for later analysis through back-end data monitoring. To encourage adherence,
participants will receive a call if they have notlogged in for the initial 2 weeks. We will also
send automatic weekly email reminders to use Pep-Pal.CGs randomized to Pep-Pal who do
not have a Smartphone will be provided one with service contracts at no charge as needed.

4. Description, Risks and Justification of Procedures and Data Collection Tools:

Due to social distancing restrictions, we have converted this study to rely entirely on self-
collected biomarkers which will be returned to the laboratory via USPS or FedEx. This is a low
risk study. All questionnaires will be completed using HIPAA compliant, secure REDCap
questionnaires® via the CG'’s or patient’s mobile device or personal computer. CGs report this
as less burdensome. Reminders to complete questionnaires will be sent via preferred modality
(e.g., email, text messaging, phone messages). Additionally, paper instruments will be
available via the USPS if requested. Paper instruments returned via USPS will be entered in
REDCap via double entry for verification. Detailed descriptions of outcomes for CGs and
patients are described as follows:

Caregiver Outcomes All caregivers will complete questionnaires remotely using RedCap.
If requested, they can complete paper versions instead. These will be sent via USPS with
return envelopes if requested. During consent the caregivers will also provide permission to
access their EMR as defined below. If they do not have a UCHealth Patient ID number, one
will be assigned. Caregiver Questionnaire pack is included as Attachment 3.

CG Background and Demographics. CGs will complete the demographic questionnaire.
It includes questions regarding CG age, sex, education, total household income, estimated
hours/day caregiving, sources of social or psychological support, alcohol and drug history, and
a brief CG medical history. For subsequent assessments, changes in use of medication or
individual psychosocial/medical services will be obtained from electronic medical records
(EMR).

CG Self-report outcomes will include instruments measuring depressive, anxious and
stressed phenotypes for which we have previously determined effect sizes (ES) for PEPRR
(ES=.39-.66). We will select CGs scoring >1 based on the PHQ2 (depression) and/or GAD2
(anxiety)®”. These are frequently used for preselecting on distress in clinical settings®®.

1) CG Depressive Symptoms. Knowing that the present CGs have prescreened high
on depression and/or anxiety, both of which are common %18, we readjusted our primary
outcome to focus on depressive symptoms which are also associated with telomere length %°.
As the primary CG outcome, depressive symptoms will be assessed with the Center for
Epidemiological Studies Depression Scale (CESD) ¢° based on the past 2 weeks; a 20-item
scale with good validity 69-63, Cronbach’s alpha for our recent trial ranged .64-.83 across
subscales and full-scale outcomes for caregivers and patients. Scores over 16 (range 0-60)
are viewed as suggesting potential clinical problems®. CESD-based participant alerts to
clinical staff at the cancer center are based on scores > 16. The ES of PEPRR on the CESD at
3 mo. post-transplant for HSCT CGs was 0.46 '°.

2) CG Anxiety. Anxiety, as a secondary outcome, will be assessed using the
Spielberger State Anxiety Inventory (SSAI) 6°. Anxiety is elevated in CGs 51856-70 gnd is
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mitigated by PEPRR 5. The SSAl is a 40-item scale on which participants indicate how they
feel “right now” (state) on a 4-point Likert scale. Internal consistency is .89 to .91. In our recent
trial, Cronbach’s alpha was .95 and .94 for caregivers and patients, respectively. The effect
size (ES) of PEPRR-1.0 on SSAl at 3 mo. post-transplant was 0.66 '°.

3) CG Stress. The Perceived Stress Scale (PSS) 7'72 will be a secondary outcome of
stress. It is a well validated measure’'72, i.e., how much participants feel their life is
unpredictable, uncontrollable, and overwhelming over the past month. Based on our studies,
Cronbach’s alphais .89 and .86 for CGs and patients, respectively. The ES for PEPRR-1.0 on
PSS 3 mo. post-transplant was 0.39 °.

4) CG Employment status/hours worked. Employment status and weekly hours
worked (including absenteeism or hours missed) will be assessed using questions drawn from
the Current Population Survey (CPS). The Bureau of Labor Statistics administers the CPS
nationwide. It is the leading source of employmentinformation in the US. Dr. Bradley has used
these questions successfully in over 2000 cancer patients':1373, This will be asked in
reference to the time of patient diagnosis or if unemployed, prior to furlough or layoff due to
COVID-19, and currently.

5) Health insurance. Health insurance source (employer-based, public, other,
uninsured) and family members covered will be asked to determine whether the caregiver and
patient (and other dependents) are reliant to employment for the health insurance. In addition,
caregivers will be asked if theiremployer offers health insurance and whether they declined it.

6) CG work setting. Based on prior studies, key characteristics are important: number
of employees (determines whether policies such as Americans with Disabilities Act and Family
Medical Leave Act apply and is a good predictor of other benefits), sector (private for-profit,
private non-profit, government), and type of firm (manufacturing, professional, etc.). This will
be asked in reference to time of patient diagnosis or if unemployed, prior to furlough or layoff
due to COVID-19, and currently. These items are for descriptive information and exploratory
analysis.

7) CG Job Tasks. Job task questions come from the Health and Retirement Study
(HRS)7475, These questions assess the extent to which the respondent performs tasks
requiring physical effort, keeping the pace set by others, memory, concentration, and analytical
skills. This will be asked in reference to the time of patient diagnosis or if unemployed, prior to
furlough or layoff due to COVID-19, and currently.

8) CG Job accommodations. Job accommodations questions will come from HRS and
query whether employers provide: flexible work schedules, more rest breaks, someone to help
with task, special equipment, arrange transportation, and connect to services outside the
workplace’®. This will be asked in reference to the time of patient diagnosis or if unemployed,
prior to furlough or layoff due to COVID-19, and currently.

9) CG Job satisfaction. We will use a single question to assess job satisfaction’”. This
will be asked in reference to the time of patient diagnosis or if unemployed, prior to furlough or
layoff due to COVID-19, and currently.

10) CG Burden. To evaluate CG burden as a covariate we will use the Caregiver
Reaction Assessment (CRA)’8, a highly recommended measure’ developed by one of our
consultants (Given). The CRA uses a 5-point Likert scale for 24 items with good reliability”. As
recommended by Dr. Given, we will target Schedule and Health subscales, with Cronbach’s
alpha for subscales of .76 and .68, respectively.
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11) CG Healthcare Utilization (EMR). As an important feature of this study, secondary
healthcare utilization outcomes will come from two sources: CG self-report and the UCCC’s
electronic system, EPIC, to measure outpatient visits and medication usage which are the two
utilization measures most likely affected by PEPRR-3.0. Medical records will be accessed
through Health Data COMPASS, which brings together the hospital’s EPIC database with the
cancer registry, pharmacy data, and laboratory clinical testing. It has detailed information on
outpatient visits including laboratory test results for all activities within the CU system. In
addition, COMPASS merges its patient-level data with Colorado’s All Payer Claims Database
(APCD). The APCD includes claims data from commercial health plans, Medicare, and
Medicaid. The APCD is the most comprehensive source of health claims data from public and
private payers in Colorado. These data allow us to estimate care received outside of the
system. The APCD are key to ensuring the completeness of utilization data for patients and
caregivers who may receive care outside of the UCHealth. For our prior study, 85% of CGs of
University of Colorado Health (UCH) patients were seen within the UCH system. CG self-
reported outpatient visits and medications are needed to capture real-time utilization and to
corroborate data in COMPASS. There will be a delay of several months from a visit outside of
the UCHealth system to when COMPASS updates through the APCD. Although we will collect
other units of utilization (e.g., hospitalizations, emergency department use), these may be rare
within study period.

12) CG CCOVID-19 Distress The COVID-19 pandemic has altered all aspects of
medical care, including cancer care®. CGs are concerned for their safety as well as that of
their loved one. COVID-19 has also impacted the international economy with US employment
rates at 13.3% at the end of May 2020 (US Bureau of Labor Statistics). Since employed CGs
were a focus of our initial application, we must consider the impact of COVID-19 more
generally. To this end, we will include a Coronavirus Impact Scale. ltis a 12-item Likert scale
questionnaire recently assembled by Stoddard and Kaufman (Personal communication). This
is an exploratory measure and may be included as a covariate in secondary analyses.

13) CG Monthly PROMIS Assessments. Because biomarker outcomes described in
the following section cover a longer time frame than the time anchors (one month or less) for
the psychological questionnaires above, we will include monthly assessments using the NIH
PROMIS system questionnaires for depression and anxiety which have high reliability and
convergent validity8'.82. These are exploratory outcomes to be used in conjunction with the
biomarker outcomes. PROMIS measures for depression and anxiety will be averaged over the
previous three-month interval, which coincides more precisely with the time frame of hair
cortisol encompassing the past three months of hair growth. Questionnaires will be sent
securely via RedCap to the participant’'s smartphone for completion.

14) CG MOCS- Measure of Current Status- Part A measures current self-perceived
ability to utilize stress management skills that are targeted by the interventions: the ability to
relax at will, recognize stress-inducing situations, restructure maladaptive thoughts, be
assertive about needs, and choose appropriate coping responses as needed. We are adding
these to further evaluate if there are any changes in caregivers' ability to learn and use stress
management strategies as a result of participating in the interventions. Furthermore, this scale
could allow us to furtherinvestigate the different affects each intervention (PEPRR or Pep-Pal)
may have on the participants.
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14) CG EMWave2 usage (Virtual PEPRR only) Caregivers randomized to Virtual
PEPRR will report the number of times they use the EM Wave2 for the past week to the
interventionist at each session.

15) CG Exit questionnaire. At the end of the study each participant will complete an
exit questionnaire that asks a number of questions regarding their perspective on the
intervention (usefulness, difficulty, burden, new technique they may have developed, areas in
which it helped, areas in which it was lacking), participating in the study itself,

CG Biomarker Outcomes These outcomes include systems thatinfluence telomere
stability83:84 pointing to an easily obtained set of CG biomarkers that may be influenced by our
intervention85.86, Biomarkers are secondary outcomes. All biomarkers will be collected by the
participants themselves as described earlier. This will allow for social distancing throughout
the course of this trial.

1) CG Telomere Length (TL). Samples will be collected by the participant using
Oragene saliva collection kits. Of importance, the stabilizing agents in this kit inactivates
COVID-19 virus (https://www.dnagenotek.com/US/pdf/MK-01430.pdf) which might be present
in samples. TL represents a secondary CG outcome. TL assays will be performed on de-
identified samples in the laboratory of Dr. Elizabeth Blackburn under the direction of Dr. Jue
Lin (University of California San Francisco) using well established protocols 8. Longitudinal
samples from a participant will be assayed in the same batch to minimize differences due to
assay variance.

3) Hair cortisol. A possible influence on inflammation is the activity of the hypothalamic
pituitary adrenal axis (HPA)8 as measured indirectly by hair cortisol®. Hair grows about 1
cm/mo. with the proximal 3 cm representing the most recent 3 mo. HPA activity®®. The relation
of hair cortisol to HPA activity is analogous to hemoglobin A1c as an indicator of the last three
months of glycemic control®C. We require 1/10 of the original amount of hair used for cortisol
assay?!, which significantly improves participants consenting to hair collection. Hair cortisol
(hCORT) is a novel approach to assessing chronic HPA activity °2 in distressed CGs®, in job-
stress®, or in job-stress related depression®. hCORT is also modified by behavioral
interventions®. The proximal 3 cm (3 mo.) from the scalp will be assayed at each collection.
Participants refusing hair samples (or lacking sufficient hair) will simply be treated as missing
in the analysis for this variable. Hairis ground, extracted, and processed by immunoassay
(Salimetrics, LLC, State College, PA) according to our published methods with intra and inter-
assay CVs < 5 and 10%, respectively °7-%9. Our procedure is highly reliable with other
laboratories 1. All longitudinal samples from a participant will be assayed in the same batch to
minimize differences due to assay batch.

Patient Self-Report Outcomes

Patients will complete a limited number of questionnaires remotely using RedCap. They
have an option of paper instruments if requested. These will be sent via USPS with return
envelops as requested. During consent the patients will also provide permission to access
their EMR. Patient questionnaire packetincluded as Attachment 5.
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1) Patient background and demographics. Patients will complete demographic
questionnaires. They include questions regarding age, sex, education, total household income
(cross validates with CG), employment status, insurance source, sources of social or
psychological support, alcohol and drug history, a brief medical history, and diagnosis. EMR
also serves to fill in missing information.

2) Patient Distress. As secondary outcomes, patient distress will be based on self-
reported depression (CESD), anxiety (STAI), and perceived stress (PSS) as described for the
CG.

3) Health insurance. Health insurance source (employer-based, public, other, uninsured)
and family members covered will be asked to determine whether the patient (and other
dependents) is reliant to employment for the health insurance. In addition, patients will be
asked if their employer offers health insurance and whether they declined it.

4) Patient Healthcare Utilization. We will use the COMPASS system as the EMR source
of information on patienttreatment like the CG. Outcomes include all healthcare utilization data
associated with adverse events and/or poor symptom management. Exploratory outcomes
include care associated with treatment-induced toxicities (e.g., emergency department visits,
hospitalizations, and outpatient visits) and dose delays or stoppages. These will be available at
each assessmentinterval, i.e., baseline and 3, 6, 9, and 12 mo. post treatment and will reflect
the past 3 mo.

5) Patient Symptom Management. We will use the MD Anderson Symptom Inventory
(MDASI) core scale'91:102 which assesses 13 symptoms (pain, fatigue, nausea, disturbed
sleep, distress, shortness of breath, memory problems, lack of appetite, drowsiness, dry
mouth, numbness, sadness, and vomiting) on a 0-10 scale. Mean item scores (+ SD) track
symptoms from beginning treatment (1.55 + 1.47) to conclusion (3.34 + 1.87)'%3 and serves as
an accepted marker for symptom severity longitudinally'% with excellent reliability194.105,

6) Patient Exit questionnaire. At the end of the study each participant will complete an
exit questionnaire that asks questions regarding their perspective on specific changes they
have noted in their caregiver during the course of the study.

E. Potential Scientific Problems:

An unexpected and primary limitation to this study includes the unknown and continuing
impacts of COVID-19 on the execution of all studies remotely. COVID-19 is a significant
psychological stressor which we are attempting to assess. COVID-19 may slow participant
accrual due to our inability to speak face-to-face with caregivers. However, we have learned
that patients are supportive of telehealth visits with their oncologists and hope this new
technology will spill over in a significant manner to the present study. Remote collection of
biomarkers is new to our group as far as hair cortisol. We have processed samples for hair
cortisol collected remotely by a collaborator and were quite excited with the quality of samples
participants collected themselves. We do not see saliva collection for Telomere length
assessment as posing a problem.

Although the risks are considered minimal for this randomized control study, we will create
a data safety and monitoring board (DSMB) to monitor the progress of the protocol, the safety
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of the research subjects, and data. The DSMB will consist of one physician, a psychologist,
and biostatistician familiar with cancer patients and their families. None of these individuals
will have any direct involvement in the proposed project. The DSMB will meet once a year to
evaluate progress to date, the status of all subjects unless an adverse event occurs at which
time an emergency meeting of the DSMB will be called. [Drs. Bradley, Mikulich] will hold
monthly study review meetings with the study staff involved in the study. During these
meetings, subject recruitment, subject drop-out, and any difficulties encountered in collecting
and processing the data or providing the treatment interventions will be discussed. Minutes
from these meetings will be kept on file for future reference as needed. Members of the team
will monitor the data for consistency of collection. Although this is a treatment study, we do not
anticipate any severe adverse events to occurassociated with the intervention. In the unlikely
event that a subject might suffer an adverse event this will be reported to both the DSMB and
the Colorado Multi-Institutional Review Board (COMIRB) which oversees the project. Data will
be stored in a database located on a secure password-protected, HIPAA compliant university
server.

F. Data Analysis Plan:

Data Aggregation, Distributional Assumptions, Missing Data/Attrition. Prior to
analyses, data will be screened for errors and outliers. When necessary, appropriate
transformations will be made for non-normal outcomes. The pattern of participant dropout
across participant characteristics and for all variables specified in the hypotheses will be
examined to ensure a reasonably equal distribution of participants lost to follow-up between
groups. The analytic approach proposed uses maximum likelihood techniques thatcan include
participants with incomplete data without need for imputation. These techniques are robust
under certain conditions such that group comparisons will not be biased if missing data is
ignorable. If thisis not enough to minimize influences of observations, a sensitivity analysis will
be conducted to help determine effects of missing data. Separate analyses of participants who
complete the study will be conducted.

Verification of Randomization and Inclusion of Covariates. Preliminary analyses will
validate that there are no baseline differences between intervention groups. We expect
potential differences between groups in either demographics or baseline outcome measures to
be accounted for by the permuted block randomization with stratification for patients palliative
condition (yes, no) as they have in previous trials®. Should differences remain, we will co-vary
variables that are both correlated with the outcome and differ by group. All CG models for each
aim include CG age to control for its noted associations with the primary and other
psychological outcomes based on our previous work, 612 as well as cancer type and the
stratification within randomization for patient’s palliative condition (yes, no). Additionally, we will
evaluate appropriateness of controlling for CG sex, patient age, illness duration, assay control
parameters, and COVID-19 measures in exploratory models. An alpha level of 0.05 will be
used to evaluate significance of a priori planned comparisons and all tests will be two-tailed,
non-directional.

Analytic Strategy
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SAS statistical software will be used including the following procedures: PROC MIXED,
PROC NLMIXED, and PROC GENMOD. Aims and hypotheses are briefly stated, followed by
analytic plans.

Aim 1: Impact of Virtual-PEPRR or Pep-Pal compared to TAU on employed CGs with
high distress

o H1a: As the primary trial outcome, CGs randomized to either PEPRR-Virtual or
Pep-Pal versus TAU will have reduced depressive symptoms at 3 months
(efficacy), as well as 6, 9, and 12 mo. follow up (sustainability).

o H1b: As secondary psychological and medical outcomes, CGs randomized to
either PEPRR-Virtual or Pep-Pal versus TAU will have lower anxiety and
perceived stress, as well as fewer outpatient visits and fewer medications
prescribed based on their EMR at 3 mo. (efficacy) and at 6, 9, and 12 mo. follow
up (sustainability).

o H1c: As secondary biomarker outcomes, CGs randomized to either PEPRR-
Virtual or Pep-Pal versus TAU will have reduced or stabilized biomarkers of
allostatic load (including hair cortisol and telomere length at 3 months (efficacy)
and at6, 9, and 12 mo. follow up (sustainability).

Graphs of outcomes over time for individuals and for each group will be visually
compared. For hypotheses addressing group differences for CGs, primary and
secondary outcomes will be evaluated similarly: 3 groups (Virtual-PEPRR, Pep-Pal,
TAU) over times (baseline, i.e. prior to treatment, 3 mo., 6 mo., 9 mo., and 12 mo.).
Linear mixed models, i.e. mixed model analyses of covariance (ANCOVA) will minimally
specify group, time, cancer type, patient palliative condition (yes, no) and the group by
time interaction as fixed effects; potential interactions with type will be evaluated and
remain in the model when significant. Subject (CG) will be specified as a random effect,
assumed independently normally distributed with mean 0 and variance independent of
the random errors. All models for CG outcomes will include CG age as a covariate
because it has related to CG distress and other CG outcomes in our prior studies®12,
We will evaluate stage of cancer as an exploratory covariate.

Within models for outcomes that have significant group by time interactions,
efficacy will be evaluated through 3 months as the difference between Virtual-PEPRR
and TAU groups in the change from baseline to 3 months in depressive symptoms
(primary outcome) and other indicators of distress (secondary outcomes). Similarly,
efficacy will be evaluated as the difference between Pep-Pal and TAU groups in the
change frombaseline to 3 monthsin depressive symptoms (primary outcome) and other
indicators of distress (secondary outcomes). If there is no difference in separate
comparisons of the intervention groups with TAU, those participants the Virtual-PEPPR
and Pep-Pal groups will be combined and compared with TAU on change in primary
and secondary outcomes as secondary analyses. All results will be discussed.
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To assess sustainability of intervention effects, the intent-to-treat sample for
these analyses will include those participants that complete the 3 month assessment.
Sustainability will be evaluated as the difference between Virtual-PEPRR and TAU
groups in the change from 3 months (end of treatment) to subsequent time points (6, 9,
and 12 months) in depressive symptoms (primary outcome) and other indicators of
distress (secondary outcomes). Similarly, sustainability will be evaluated as the
difference between Pep-Pal and TAU groups in the change from 3 months (end of
treatment) to subsequent time points (6, 9, and 12 months) in depressive symptoms
(primary outcome) and other indicators of distress (secondary outcomes). If there is no
difference in separate comparisons of the intervention groups with TAU, those
participants the Virtual-PEPPR and Pep-Pal groups will be combined and compared
with TAU on change in primary and secondary outcomes as secondary analyses. All
results will be discussed.

Aim 2: Impact of CGs receiving Virtual-PEPRR or Pep-Pal compared to TAU on
patient outcomes.

o H2a: As secondary psychological outcomes, patients whose CGs received either
Virtual-PEPRR or Pep-Pal versus TAU will have reduced anxiety, depression,
and stress at 3 mo. (efficacy) and at 6, 9 and 12 mo. (sustainability).

o H2b: As a secondary outcome based on patient EMR, healthcare utilization will
be lower in patients whose CGs received either Virtual-PEPRR or Pep-Pal
versus TAU at 3 mo. (efficacy) and at 6, 9 and 12 mo. (sustainability).

o H2c: As a secondary outcome, patients whose CGs received either Virtual-
PEPRR or Pep-Pal versus TAU will have improved symptom management as
measured by the MD Anderson Symptom Inventory at 3 months (efficacy) and at
6, 9 and 12 mo. follow up (sustainability).

Graphs of outcomes over time for individuals and for each group will be visually
compared. The same analysis plan as in Aim 1 will be used to evaluate hypotheses
addressing group differences for patients: 3 groups (Virtual-PEPRR, Pep-Pal ,TAU)
over times (baseline, i.e. prior to treatment, 3 mo., 6 mo., 9 mo., and 12 mo.). Mixed
model ANCOVAs will minimally specify group, time, cancer type, patient palliative
condition (yes, no) and the group by time interaction as fixed effects; potential
interactions with type will be evaluated and remain in the model when significant.
Subiject (patient) will be specified as a random effect, assumed independently normally
distributed with mean 0 and variance independent of the random errors.
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Within models for outcomes that have significant group by time interactions,
efficacy will be evaluated through 3 months as the difference between Virtual-PEPRR
and TAU groups in the change from baseline to 3 months in depressive symptoms
(primary outcome) and other indicators of distress (secondary outcomes). Similarly,
efficacy will be evaluated as the difference between Pep-Pal and TAU groups in the
change frombaseline to 3 monthsin depressive symptoms (primary outcome) and other
indicators of distress (secondary outcomes). If there is no difference in separate
comparisons of the intervention groups with TAU, those participants the Virtual-PEPPR
and Pep-Pal groups will be combined and compared with TAU on change in primary
and secondary outcomes as secondary analyses. All results will be discussed.

To assess sustainability of intervention effects, the intent-to-treat sample for
these analyses will include those participants that complete the 3 month assessment.
Sustainability will be evaluated as the difference between Virtual-PEPRR and TAU
groups in the change from 3 months (end of treatment) to subsequent time points (6, 9,
and 12 months) in depressive symptoms (primary outcome) and other indicators of
distress (secondary outcomes). Similarly, sustainability will be evaluated as the
difference between Pep-Pal and TAU groups in the change from 3 months (end of
treatment) to subsequent time points (6, 9, and 12 months) in depressive symptoms
(primary outcome) and other indicators of distress (secondary outcomes). If there is no
difference in separate comparisons of the intervention groups with TAU, those
participants the Virtual-PEPPR and Pep-Pal groups will be combined and compared
with TAU on change in primary and secondary outcomes as secondary analyses. All
results will be discussed.

Patient psychological outcomes (H2a) and symptom management (H2c) will be
analyzed with linear mixed models as described above if they are normally distributed
as expected; alternatively generalized linear mixed models will be utilized. Patient self-
reported outpatient visits and medication usage (i.e. patient utilization, H2b) will be
obtained from COMPASS records as monthly and one year counts following enroliment
and will be modeled with a similar design using generalized linear mixed models
assuming a gamma or negative binomial distribution for counts as appropriate. We will
adjust for differences in survival among patients. The estimation of utilization is
completely observable if the death times are observed by follow-up or if the CG/patient
completes the study. We use a modification of the regression model to account for
incomplete observation of utilization of those who drop out of the study based on the
inverse-probability-weighted method. All patient models will secondarily explore
inclusion of CG depression as a covariate. CG self-reported outpatient visits and
medication usage (i.e. H1b) will be obtained from COMPASS records as monthly and
one-year counts following enrollment and will be modeled with a similar design using
generalized linear mixed models assuming a gamma or negative binomial distribution
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for counts as appropriate.

Aim 3: Evaluate whether CG employment outcomes are associated with improved
patient symptom management.

o H3a: For currently employed caregivers, hours worked, and job satisfaction
will be positively associated with improved patient symptom management and
improved patient psychological outcomes.

o H3b: For caregivers currently looking for work, patient symptom
management will be positively associated with job applications submitted
and interviews given and negatively associated with days to finding a new
job. .

Graphs of outcomes over time for individuals and for each group will be visually
compared. As described under Aims 1 and 2, patient symptom management and
psychological outcomes will be analyzed over time (baseline, 3 month, 6 month, 9
month, 12 month) with mixed model ANCOVAs if they are normally distributed as
expected with models evaluating hours caregiver worked in the week prior to
assessment (specifying 0’s for non-employed caregivers) and job satisfaction scores in
the subset of currently employed caregivers and adjusting for stratification on patient
palliative condition. In the subset of caregivers who are looking for work at baseline,
patient symptom management and patient psychological outcomes at 3 months will
each be described by linear regressions evaluating potential caregiver predictor
variables such as number of days to finding a new job, job applications submitted, and
number of interviews given while adjusting for stratification on patient palliative condition
(yes, no).

The likelihood of remaining employed at each time pointbeginning with 3 months
will be estimated using logistic models (yes/no). Weekly hours worked will be estimated
using ordinary least squares regression. In addition to measuring raw hours, we
estimate change and percent change in hours worked from baseline. Primary models
will include covariates for patient healthcare utilization (e.g., emergency department
visits, outpatient visits, dose delays, etc.) and patient responses to the MDASI and
patient palliative condition (yes, no). These models can be expanded to accommodate
covariates for baseline worksite and job characteristics as well as baseline
accommodations and job satisfaction. The impact of COVID-19 (job loss, layoff,
insurance status change, seeking new employment) will be evaluated in these models
as appropriate.

Potential group differences in CG employment outcomes will be evaluated using
generalized linear mixed models specifying distributions appropriate to the employment
outcome (e.g. logit distribution for employed yes, no; negative binomial for counts of
days worked past week) to implement the same design described for the prior two aims
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(specifying group, time, group by time as fixed effects with random subject effects) and
including CG age, cancer stage and patient palliative condition (yes, no) as covariates.

Exploratory Analyses.

For outcomes where visual assessment warrants it, we will compare Virtual-
PEPPR and Pep-Pal interventions overtime for differences in efficacy and sustainability
as described previously. Although this study is not powered to address the equivalence
of these two interventions visual comparability and any detectable differences between
them will be reported and discussed.

In a novel application, we will use multivariate generalized linear mixed models in
an approach recently published by our biostatistician, Mikulich 2% | to simultaneously
model trajectories of outcomes in CGs and their patients (e.g. CG depression with
Patient depression) as a dyadic analysis. Each set of analyses will resultin: (1)
estimates of overall associations between trajectories (e.g. correlations among the
slopes of patient and CG depression from baseline through 12 month time points), (2)
estimates of associations between two variables at the same and different time points,
as well as (3) estimates of the times at which those associations are maximum. These
multivariate generalized linear mixed model techniques are highly flexible in allowing
outcomes with different conditional distributions to be simultaneously modeled by
assuming conditional independence given random subject effects. In general, we
hypothesize there will be positive relationships between trajectories of CG and patient
outcomes.

Power.

Using SAS Proc Power software, we have specified a significance level of alpha= 0.05,
two-tailed, and allowed forincreased variability as well as conservative estimates of attrition
(20-30%) to determine the minimum detectable difference between groups at any time
point that we will have at least 85% power to detect. For the primary caregiver outcome
(CG depressive symptoms), this corresponds to a standardized effect size. With 100
caregivers per group adjusted for increased variability due to attrition and different cancer
types, this study provides 80%-85% power to detect as significant a minimum difference
between Virtual-PEPPR or Pep-Pal and TAU of 0.45-0.52 (medium effectsize comparable
to that detected in our prior two trials of PEPRR®14) as significant at a specific time point
(e.g. 3 months). Realistic between-group differences can be detected in secondary
physiological CG outcomes as well. For TL (mean=1.0; standard deviation (SD)=0.20), the
proposed study provides 80%-85% power to detect as significant a minimum difference
between groups of 0.089 to 0.102 (i.e. approximately 8.9% to 10.2%) at a specific time
point (e.g. 3 months). For the primary patient outcome of MD Anderson Symptom Inventory
scale score, we used estimates from a sample of n=134 patients at the time of treatment
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completion (Mean=3.34, SD=1.87, 18418%) to estimate that this study provides 80%-85%
power to detect as significant a minimum difference between groups in score of 0.83 to
0.95 at a specific time point (e.g. 3 months).

G. Summarize Knowledge to be Gained:

Spousal and partnered CGs serve an important role in ensuring the health of our nation but
they are at risk for increased morbidity and mortality in association with this challenge. Few
family caregivers receive any support for themselves during this experience particularly when
the caregiver is employed. The present study investigates the ability of an effective stress
management program to be tailored for employed caregivers to mitigate psychological distress
and pathophysiology in spousal or partnered caregivers of patients treated for cancer.
Furthermore, this will test the efficacy of this approach delivered remotely which is an
important goal in the time of the COVID-19 pandemic.
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