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2  PRECIS

2.1 Study Title: TRAIN-AD (Trial to Reduce Antimicrobial Use In Nursing home
residents with Alzheimer’s disease and other Dementias)

2.2 Objective

Conduct a cluster randomized controlled trial of an education and training intervention on
infection management outcomes of 480 residents with advanced dementia (N=240/arm) in 24
Boston-area nursing homes (NHs) (N=12/arm).

2.3 Design and Outcomes

2.4 Design

36 month cluster randomized controlled trial (RCT) to evaluate a multicomponent intervention
that merges best practices in infectious diseases and palliative care to improve infection
management for suspected urinary tract infections (UTIs) and lower respiratory tract infections
(LRIs) among 480 advanced dementia residents (240/arm) living in 24 Boston area nursing
homes (NHs) (12/arm). Randomization and intervention implementation will be at the facility
level. Outcomes will be measured at the resident level.

2.5 Outcomes

The following 12-month outcomes related to suspected UTIs and LRIs will be compared
between the intervention and control arms (usual care):

PRIMARY OUTCOME:

I.  Total number of antimicrobial courses for suspected UTIs and LRIs/person-year

SECONDARY OUTCOMES:

II.  Number of antimicrobial courses prescribed for suspected UTIs and LRIs when minimal
criteria for treatment initiation were absent based on consensus guidelines/person-year

III.  Advance care planning about infection management over 12 months defined as a
documented discussions between proxies and providers or a new advance directives to
withhold antimicrobials by any route oral, intramuscular, or intravenous.

IV.  Number of burdensome procedures used to evaluate suspected LRIs and UTIs (hospital
transfer, bladder catheterization, chest x-ray, and blood draws)/person-year.

2.6 Interventions and Duration

Each facility will participate for a total of 27 months, including a 3-month start-up/planning
period and 24 month intervention implementation (intervention NHs only) and data collection
period. Residents will be enrolled during the first 12-months at each facility, and each resident
will be followed for up to 12 months.

The intervention has two main components, provider training and proxy education.
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1. Provider Training: Multifaceted approach to education of providers with direct care
responsibilities for patients with advanced dementia. Components include:

In-person training

On-line course

Infection management algorithms

Guidelines for communicating with proxies

Prescribing feedback

oo o

2. Proxy Education: A booklet mailed to proxies of residents with advanced dementia
describing issues related to infection management in advanced dementia upon resident
enrollment in study.

2.7 Sample Size and Population

The study sample will included 480 NH resident with advanced dementia (N=240/arm). See
statistical analytic protocol (SAP) for a full explanation of sample size calculations.
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3 STUDY TEAM ROSTER

3.1 Principal Investigator

Susan Mitchell, MD, MPH

Senior Scientist, Institute for Aging Research, Hebrew SeniorLife,
Professor of Medicine, Harvard Medical School
http://www.instituteforagingresearch.org/

Address: 1200 Centre Street, Boston, MA 02131

Phone: 617-971-5326, Fax: 617-971-5339

Email: smitchell@hsl.harvard.edu

Role: Lead investigator on all aspects of the trial. Working with other members of the research
team and with outside resources, Dr Mitchell has developed and designed the implementation of
all aspects of the TRAIN-AD program. Dr. Mitchell will direct the overall logistics of the study,
including: recruitment of nursing homes, field operations, and data collection, management, and
analyses. As HSL is the prime institution for the grant, Dr. Mitchell will be the project’s primary
liaison to the NIH and oversee regulatory activities (primary Institutional Review Board approval,
coordination of Data Safety and Monitoring Board (DSMB)). Her involvement as both a clinician
and investigator is essential to the success of this project.

3.2 Co-Investigators:

Erika D’Agata MD, MPH

Infection disease specialist and epidemiologist, Rhode Island Hospital
Associate Professor of Medicine, Brown University

Address: 593 Eddy Street, Providence, RI, 02903

Phone: 401-444-5113, Fax: 401-444-4061

Email: edagata@lifespan.org

Role: Co-investigator, works with Dr. Mitchell to develop and implement the TRAIN-AD
program. D’Agata will take primary responsibility for the intervention implementation in the
nursing homes and assist Dr. Mitchell with the overall management and conduct of this project,
training and supervising of staff in data collection, guiding the analysis, presenting the work at
national meetings and preparing the work for publication.
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Laura Hanson, MD, MPH

Professor, Geriatric Medicine, University of North Carolina, Chapel Hill
Address: 5003 Old Clinic Road, Chapel Hill, NC, 27599

Phone: 919-966-5945

Email: lhanson@med.unc.edu

Role: Co-investigator, working helping to optimize program planning and implementation,
providing on-going expertise on study design, intervention design, and data analysis.

Michele Shaffer, PhD

Associate Professor, Seattle Children’s Hospital, Biomedcial Statistics
Address: 4800 Sand Point Way, NE, Seattle, WA, 98105

Phone: 206-884-1423

Email: michele.shaffer@seattlechidrens.org

Role: Study statistician who remains blinded throughout the trial. Dr. Shaffer has helped in the
analytic design, randomization scheme, and power calculations for this application, and will
continue to provide statistical leadership as the study progresses. She will supervise the data
analyses, prepare and maintain the trial statistical analytic plan, and assist in the preparation of
data for presentations, data safety monitoring board reports, and publications..

3.3 Consultants

Ruth Anderson, PhD

Associate Dean for Research, University of North Carolina, School of Nursing
Address: Carrington Hall, Chapel Hill, NC, 27599
Phone: 919-966-8785

Email: rutha@email.unc.edu

Role: Consultant working with investigators to optimize intervention roll-out. Dr. Anderson is
an expert in the application of complexity science and the adaptive leadership framework to
research aimed at improving the quality of care for older adults in long term care. She helped
develop the implementation plan for this trial and will continue to provide guidance on how the
research field staff can best work with the nursing home leadership to adapt the intervention
implementation in their nursing homes.
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3.4 Research Team Members:

Elaine Bergman, MGS

Project Director, Institute for Aging Research, Hebrew Senior Life
Address: 1200 Centre Street, Boston, MA 02131

Phone: 617-971-5335

Email: elainebergman@hsl.harvard.edu

Role: Project manager; main responsibilities for the proposed project will include, i. lead all
organizational processes (e.g., create time and events chart, coordinate all meetings), ii. Create
and maintain all essential trial documents (e.g., protocol, manual of operating procedures), iii.
Manage human subjects and data safety documentation, iv. Supervise the creation of REDCap
data collection instruments, v. coordinate provider on- line course registration and completion
with Harvard Medical School Department Continuing Medical Education, and vi. Supervise
tracking of all protocol elements (recruitment, data collection).

Ruth P. Carroll, RN

Project Director, Institute for Aging Research, Hebrew Senior Life
Address: 1200 Centre Street, Boston, MA 02131

Phone: 617-971-5314

Email: rcarroll@hsl.harvard.edu

Role: Project field director for the project and co-lead the implementation of the intervention in
the experimental facilities. Ms. Carroll will recruit all nursing homes, serve as a liaison between
the NH administrators/facility site champions and the research team, coordinate subject
enrollment, and supervise the intervention implementation.

Daniel Habtemariam, MPH

Data Analyst, Institute for Aging Research, Hebrew Senior Life
Address: 1200 Centre Street, Boston, MA 02131

Phone: 617-971-5343

Email: danielhabtemariam(@hsl.harvard.edu

Role: Help develop and manage REDCap electronic data capture systems, prepare weekly data
collection tracking schedules for the field staff, generate monthly recruitment tracking reports,
prepare data for DSMB reports, create the analytic file, and assist Dr. Shaffer perform the data
analyses.
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Tim Tsai

Programmer/Data Analyst, Institute for Aging Research, Hebrew Senior Life

Address: 1200 Centre Street, Boston, MA 02131

Phone: 617-971-5668

Email: TimothyTsai@hsl.harvard.edu

Role: Data analyst; member of data team which develops and produces data analytics including
recruitment and ongoing data collection, NIH and data safety reports throughout the trial;
maintains project report site and ongoing event tracking.

Maliaka Lindsey, LPN

Research Assistant

Address: 1200 Centre Street, Boston, MA 02131
Phone: 617-971-5375

Email: lindsey@hsl.harvard.edu

Role: Responsible for screening subjects, conducting baseline nurse interviews to ascertain the
residents’ functional status (~ 1 minute/interview), and conduct all chart reviews (~20
minutes/review).. Maintenance of participant code sheet/database within each participating
facility.

Andrea Loizeau

Doctoral student

Address: 1200 Centre Street, Boston, MA 02131
Email: Andrealoizeau@hsl.harvard.edu

Role: Assists with intervention planning and implementation.

Erin Scott, MD
Address: 1200 Centre Street, Boston, MA 02131
Email: emscott@mgh.harvard.edu

Role: Physician educator, will lead training seminars in intervention NHs

Erin Stevens, MD
Address: 1200 Centre Street, Boston, MA 02131

Email; Erin Stevens@dfci.harvard.edu

Role: Physician educator, will lead training seminars in intervention NHs

Jeremy Whyman, MD
Address: 1200 Centre Street, Boston, MA 02131
Email: jeremy.whyman@mssm.edu

Role: Physician educator, will lead training seminars in intervention NHs
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4 PARTICIPATING STUDY SITES

The study is being conducted at 24 NH Boston area NHs. Eligible homes must have at least 60
long stay beds and be within 60 miles of Boston. Sites are recruited from a pool of 95 eligible
NHs in the Boston area. Recruitment, randomization and study enrollment will be done in 4
waves over a 12-month period, with each wave starting three months apart. In each wave, 6 NHs
will begin the study (3 Control NHs and 3 Intervention NHs/wave).

STUDY OBJECTIVES

4.1 Primary Objective

Aim 1. To conduct a cluster RCT of an intervention to improve infection management among 480
residents with advanced dementia (N=240/arm) residing in 24 NHs (N=12/arm) and compare the
total number of antimicrobial courses for suspected UTIs and LRIs/person-year (primary outcome)
over 12 months in the intervention vs. control (usual care) arms. Data will be obtained from review
of the residents’ charts and medication administration records g2months up to 12 months.

H1. The number of antimicrobial courses/person-years will be lower in the intervention vs. control
arms.

4.2 Secondary Objectives

Aim 2. To compare the number of antimicrobial courses prescribed for suspected UTIs and LRIs
when minimal criteria for treatment initiation are absent based on consensus guidelines/person-
year in the intervention vs. control arm over 12 months.

H2. The number of courses prescribed when minimal criteria are absent /person-year will be lower
in the intervention vs. control arm.

Aim 3. To compare the following 2 outcomes in the intervention vs. controls arms over 12
months: i. Advance care planning about infection management (e.g., documented discussions
between proxies and providers, advance directives to withhold antimicrobials), and ii. Number of
burdensome procedures used to evaluate suspected LRIs and UTIs (hospital transfer, bladder
catheterization, chest x-ray, blood draws)/person-year.

H3a. Advance care planning about infections will be higher in the intervention vs. control arms.
H3b. The number of burdensome procedures/person-days will be lower in the intervention vs.
control arms.

5 BACKGROUND AND RATIONALE

5.1 Background on Condition, Disease, or Other Primary Study Focus

The advanced stage of Alzheimer’s disease and other dementias is characterized by the onset
infections, which prior work suggests are widely mismanaged. Antimicrobials are extensively
prescribed, most often without evidence to support a bacterial infection. Antimicrobial exposure
is the main factor leading to multidrug- resistant organisms (MDROs); a growing public health
threat. Moreover, the benefits of antimicrobials remain unclear for patients with advanced
dementia, for whom infections are often a terminal event and comfort is most commonly the goal
of care.
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In 2015, our group completed the Study of Pathogen Resistance and Exposure to Antimicrobials
in Dementia (SPREAD) which prospectively examined antimicrobial use and MDRO
acquisition in 363 NH residents with advanced dementia.” > Antimicrobials were prescribed for
72% of suspected infections, but only 44% of these episodes met guideline-based criteria for
treatment.?® Suspected urinary tract (UTIs) and lower respiratory tract (LRIs) accounted for 94%
of mistreated episodes. Criteria were more likely to be met when the residents’ proxies were
counseled about antimicrobials. Two- thirds of residents were colonized with MDROs.
Antimicrobial use was the major risk factor for MDRO acquisition. Motivated by these findings,
we conducted a pilot study (NIH R21) of a multi-faceted intervention to improve management of
suspected UTIs and LRIs. Unlike standard NH antimicrobial stewardship programs.'®?* The
intervention merged best practices in infectious diseases and palliative care, and targeted this
unique population for whom the need and opportunity to improve infection management are
particularly compelling.

5.1.1 Epidemiology

In the Choices, Attitudes, Strategies and Care of Advanced Dementia (CASCADE) study, led by
Dr. Mitchell, 41% of participating NH residents with advanced dementia had suspected
pneumonias and 53% had febrile episodes over 18 months. ! In SPREAD, we found 66% of NH
residents with advanced dementia had suspected infections over 1 year, most often UTIs and
LRIs. ° Approximately 50% of advanced dementia patients are diagnosed with pneumonia in the
last 2 weeks of life.® ® The 6-month mortality rate following pneumonia is 50%. 34

Antimicrobial use is extensive.® % 3>37 In prospective studies, 52-66% of NH residents with
advanced dementia received antimicrobials over 12 months, and 42% in the last 2 weeks of life.”
37 Much of this use may be inappropriate as antimicrobials are often started without adequate
clinical evidence to support a bacterial infection. *!>23 3 Infections are often treated
empirically in NHs without the benefit of objective tests (e.g., cultures). Thus, the Society for
Healthcare Epidemiology of America endorsed minimal clinical criteria to initiate antimicrobials
in NHs.!

5.1.2 Advanced dementia patients are reservoirs for multidrug resistant organisms (MDROs

The emergence of MDROs is a major public health threat,***** and growing concern in NHs.!# 16

19,4547 Between 43-62% of NH residents are colonized with either methicillin-resistant
Staphylococcus aureus, vancomycin-resistant enterococci, or multidrug-resistant gram-negative
bacteria.*® % MDRO colonization in NHs is associated with increased mor‘[ality,SO'53 costs,>
hospitalizations.” > NH residents bring MDROs into hospitals.’’® Our prior work showed that
advanced dementia residents are 3 times more likely to have MDROs than other residents. !7 In
SPREAD, we found 64% of the cohort was colonized with MDROs over 12 months.’
Antimicrobial exposure is the strongest risk factor for MDRO acquisition,** 3133 60-64 Thys,
reducing antimicrobial misuse in advanced dementia is a key opportunity to limit MDROs
colonization in the NH setting.

5.1.3 Benefits and burdens of treatment

Two potential benefits may motivate treating suspected infections in advanced dementia;
prolonging life and symptom relief. In the absence of RCTs, observational studies help inform
decision-making regarding these outcomes.® 2! 958 [n CASCADE, residents with pneumonia
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treated with antimicrobials lived longer, but had more discomfort, than those who were not
treated. ® In SPREAD, treating suspected UTIs with antimicrobials had no effect on survival.?!
Both the work-up and treatment of infections can be burdensome for these frail patients.*’ In
SPREAD, 74% of suspected infections involved a bladder catheterization, hospital transfer,
blood draw, or chest x-ray. % Infections are the most common reason advanced dementia patients
are hospitalized’® but can often be managed with similar efficacy in the NH. ®7!:72 Even oral
antimicrobials may cause discomfort, as these patients often have swallowing problems. Finally,
older patients are more susceptible to adverse effects of antimicrobials such as Clostridium
difficile infections, allergic reactions, MDRO acquisition, and drug-drug interactions. & 37> 67375

5.1.4 Treatment must align with the goals of care:

A-quarter of all treatment decisions faced by proxies of NH residents with advanced dementia
relate to infections. ’® Given the burdens and questionable benefits of antimicrobials, infection
management should be approached using a framework of shared decision-making similar to
other end-of-life treatment choices.”’* This approach requires adherence not only to infectious
disease guidelines, but also to the goals of care (e.g., life prolongation or comfort). In prior work,
over 90% of proxies state comfort is the goal of care.!:° For these patients, the burdens of
assessing and treating infections may outweigh the benefits, particularly when the likelihood of a
bacterial infection is low.

Several features characterize optimal shared decision-making. Ideally, counseling should be done
as part of advance care planning rather than at the time of a crisis, and preferences documented
in advance directives, such as the Physician Orders for Life Sustaining Treatment (POLST)
form. 8! Proxies should be told to expect infections in end-stage disease, apprised of what an
appropriate evaluation entails, and cautioned about common pitfalls leading to unnecessary
antimicrobial use (e.g., asymptomatic bacteriuria). The benefits and burdens of evaluating and
treating suspected infections should be presented, and the option of a purely palliative approach
described (e.g., analgesics, antipyretics). Finally, providers should help proxies align the
management approach with the goal of care. If the goal is to optimize comfort, it is reasonable to
suggest that no evaluation be initiated for infections and palliation provided. For the minority of
patients for whom the goal remains to prolong life, evaluation and treatment is reasonable but
only when there is adequate clinical evidence to support a bacterial infection. Optimal decision-
making does not routinely occur in practice, but when it does, data suggest care is improved. In
SPREAD, only 45% of proxies were asked about preferences for antimicrobial use, and only
34% were counseled to expect infections or about treatment options. However, when they were
counseled, minimal criteria for initiating antimicrobials were more likely to be met. °

5.1.5 Interventions to improve infection management in advanced dementia:

The need to improve infection management in the general NH setting is well-recognized, '%2*

reflected in The Centers for Disease Control’s (CDC) recent call to expand antimicrobial
stewardship activities in NHs.!® Although many NH residents have advanced illnesses, this CDC
initiative as well as most standard NH antimicrobial stewardship programs, focus solely on
infectious disease guidelines, ¢ 7> 287 and fail to integrate patient preferences or palliative care
principles into prescribing algorithms, training materials, and evaluation metrics. At the same
time, a growing literature has highlighted concerns about infection management at the end-of-
life.®® Our intervention merges best practices in infectious diseases and palliative care, and

as
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focuses on a unique subset of NH patients for whom the need to improve infection management
is particularly compelling.

While not focused on advanced dementia, prior antimicrobial stewardship NH research informs
our study design. 4728287 [ oeb conducted two cluster RCTs in 22 Ontario NHs. In one, a
facility-wide intervention to improve UTI management reduced antimicrobial use. 32 In the other,
a clinical pathway for LRIs resulted in fewer hospitalizations. ’> These studies and others, 46 7% 82
86.87.%9 demonstrate that rigorous RCTs of NH interventions to improve infection management
can be conducted and improve outcomes. Most successful interventions have multiple
components, and include prescribing feedback to providers to motivate behavior change.
87.89.90 More recent efforts have also recognized that for interventions to be adoptable and
sustainable, they must target the many interacting factors that influence NH care, and engage key
stakeholders (e.g., medical providers, nurses, families, administrators) in learning,
communication, self-monitoring, and on-going adaption. 3¢ 87-°1-92 One pilot study of a quality
improvement program incorporating these features in 12 NHs significantly reduced antimicrobial
prescriptions. %%

18, 24, 86,

5.1.6 Summary of significance.

The significance is summarized as follows: 1. Advanced dementia is a leading cause of death.
Most patients receive their care in NHs; 2. Advanced dementia residents are commonly
suspected of having infections, for which antimicrobials are extensively prescribed. Minimal
criteria to support a bacterial infection are absent for most treated episodes; 3. These residents
are reservoirs for MRDOs. Antimicrobial use is the main risk factor for MDRO colonization; 4.
As these residents are in the terminal phase of dementia, they may not clinically benefit from
antimicrobials, especially when the likelihood of a bacterial infection is low; 5. Comfort is the
goal of care for > 90% of these residents. The burdens associated with work-up and treatment of
infections, generally do not promote comfort; 6. Most proxies are not counseled about infection
management, but when they are, antimicrobials are more likely to be used in accordance with
guidelines; 7. NH interventions to improve infection management can be successfully tested in
RCTs, but to be sustainable they must target the many factors that influence NH care, 8.
Traditional NH antimicrobial stewardship programs do not include patient preferences or
palliative care principles; and 9. TRAIN-AD builds on prior work and address the existing gaps,
by applying state-of-the-art methodology for cluster RCTs s and conceptual underpinnings for
successful program implementation in NHs, s#.s.27to evaluate an intervention that merges best
practices in infectious diseases and palliative care in a unique population for whom the need and
opportunity to improve infection management is especially compelling.

With this foundation and leveraging a network of NHs and research infrastructure established in
4 prior NIH RO1s, TRAIN-AD (Trial to Reduce Antimicrobial Use In Nursing home residents
with Alzheimer’s disease and other Dementias), is a cluster randomized controlled trial (RCT) of
an intervention to improve infection management in advanced dementia. All intervention
components integrate infectious disease and palliative care principles.

6 STUDY DESIGN

This cluster RCT will evaluate an infection management education and training program
targeting direct care providers and proxies of residents with advanced dementia, on infection
management in 480 (Control=240/ Intervention=240) patients 60 years or older with advanced
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dementia residing in 24 (12 Control/12 Intervention) participating Boston area nursing homes.
The unit of randomization is the facility but the unit of analysis is the patient, clustered within
the facility. The intervention will be implemented facility-wide, thus all patients with advanced
dementia, cared for in the NHs during the 24-month implementation period are potential subjects
in this study. Data will be obtained from bi-monthly chart review of enrolled eligible residents
for up to 12 months.

Outcomes to be compared between patients in the intervention and control NHs include: total
number of antimicrobial courses for suspected UTIs and LRIs/person-year (primary outcome)
over 12 months in the intervention vs. control (usual care) arms (Aim 1), number of
antimicrobial courses prescribed for suspected UTIs and LRIs when minimal criteria for
treatment initiation are absent based on consensus guidelines/person-year (secondary outcome)
in the intervention vs. control arm over 12 months.(Aim 2), and : i. advance care planning about
infection management (e.g., documented discussions between proxies and providers, advance
directives to withhold antimicrobials), and ii. Number of burdensome procedures used to
evaluate suspected LRIs and UTIs (hospital transfer, bladder catheterization, chest x-ray, blood
draws)/person-year (Aim 3)

7  SELECTION AND ENROLLMENT OF PARTICIPANTS

The intervention will be rolled out facility-wide. Participation occurs at 3 levels. Nursing homes
will be recruited, randomized and enrolled into the study. Site administrators who agree to
participate in the study will serve as gatekeepers within their facility. Providers will be recruited
to participate in the infection management training program, and eligible residents will be
enrolled for ongoing chart reviews to assess program effect on infection management.

7.1 Inclusion Criteria

7.1.1 Facility inclusion criteria

1) More than 60 beds
2) Within 60 miles of Boston

7.1.2 Resident inclusion eligibility criteria

e Age > or =to 60 years

o A diagnosis of dementia (any type)

o Global Deterioration Scale (GDS) score of 7

e NH length of stay >90 days

e An individual who can communicate in English has been formally or informally designated as a
health care proxy

¢ Not comatose

GDS stage 7 features include: profound memory deficits (cannot recognize family), total
functional dependence, speech <= 5 words, incontinence, and non-ambulatory. GDS 7 was
chosen to define advanced dementia as it has been successfully operationalized and validated in
or prior studies, and experts agreed to use this definition in research studies. A 90 day minimum
length of stay was chosen to exclude short-stay patients.
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7.1.3 Provider inclusion criteria

TRAIN-AD intervention will target the “usual” providers including nurses, MDs, NPs and PAs
routinely caring for advanced dementia patients. Nurses should be providing care for these
residents for a minimum of 2 shifts most weeks. MDs, NPs, and PAs should have at minimum 2
residents with advanced dementia on their regular resident panel. We estimate there will be 15-
20 targeted providers/NH (12-16 nurses, 1-3 physicians, 0-3 NPs/PAs).

Eligibility criteria for providers in the intervention nursing homes include:

¢ Direct care provider of advanced dementia residents (a nurse, nurse practitioner,
physician or physician assistant identified by a senior administrator as an individual who
cares for residents with advanced dementia)

¢ Can communicate in English (because intervention materials are all in English),

e Over 21 years of age.

7.2 Exclusion Criteria

7.2.1 Facility exclusion criteria

¢ Population not primarily English speaking
¢ Evidence of institutional instability at time of recruitment

7.2.2 Provider exclusion criteria

¢ Do not provide direct care to residents with advanced dementia

Not a “usual” provider within the NH (i.e. visiting hospice provider)
Does not speak English

Is less than 21 years old

7.2.3 Resident exclusion criteria

Less than 60 years of age

Living in nursing home for less than 90 days

Does not meet GDS score of 7

Does not have a proxy that communicates in English

Proxy has communicated wish to opt-out of study

Resident has fallen into a coma or has expired prior to baseline

7.3 Study Enrollment Procedures

7.3.1 Facility Enrollment

A total of 24 Boston area NHs will be recruited from a pool of 95 eligible NHs in the Boston
area. NHs will be recruited, randomized and enrolled into the study in groups of 6 (3 Control / 3
Intervention) every 3 months for one year. The project director will mail study information and
a recruitment letter to the senior administrators of eligible NHs. The letter introduces the
intervention and implications of participation including randomization. One week after the
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mailing, the project director contacts the NHs’ administrators by telephone to answer questions
and seek their participation. Face to face meetings to further explain the study are held with
administrators upon request.

One month before the three-month planning period is scheduled to start, the list of 6 newly
recruited homes will be randomized. (see SAP for details on randomization procedures).
Immediately following randomization, the project director contacts each facility informing them
of their study assignment and initiating the 3-month planning procedures.

7.3.1.1 Facility Randomization and Stratification Procedures: See SAP

7.3.2 Provider Recruitment

The research team works with the intervention NH leadership team and designated site champion
to facilitate provider recruitment and orientation throughout the intervention period. At the start
of the intervention and every 6 months throughout intervention period, the project director
requests a list of eligible providers from the site champion. The research team sends a packet of
information to the providers introducing the trial, and providing them with intervention
materials, contact information, and information related to upcoming TRAIN-AD training
seminars. All aspects of provider participation are optional. They can chose to participate in all,
some or no aspects of the intervention, and can request exclusion at any time by contacting the
research project manager, whose contact information is provided in all outreach materials.

7.3.3 Resident Enrollment

We have obtained an IRB waiver of individual authorization for disclosure of personal health
information (PHI) to screen and identify eligible residents. At the start of the study and every 2
months for 12 months in each NH, the RA will interview unit nurses to identify eligible
residents. Eligibility and proxy information will be confirmed by chart review. Within one week
of eligibility screening, proxies of eligible residents in the intervention NHs will be mailed study
information, including the infection management booklet and the project director’s (PD’s)
contact information if they wish to opt out. In addition, flyers will be posted in ALL
participating facilities (control and intervention) explaining that the study is being conducted and
that it includes data collection from the charts of residents with advanced dementia. The flyers
will include contact information for the PD to ask further questions and an opportunity for
proxies to “opt-out”. If proxies do not contact the PD within two weeks, the resident will be
enrolled and included in bi-monthly chart review with data abstraction.

PHI will not be removed from the facility. For purposes of recording and tracking eligible
residents, study IDs will be assigned to eligible residents at the point of eligibility screening. A
code sheet containing the names associated with assigned study IDs will be stored in a secure
location within the participating NH.

8 STUDY INTERVENTIONS ADMINISTRATION AND DURATION

The entire trial will be conducted over. 36 month, each intervention facility will be involved for
27 months which includes 3 months planning period 24 months of intervention implementation
in each intervention NH (See below). At each facility residents will be enrolled for the first 12
months of the implementation period, and each resident will be followed for up to 12 months
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Control homes will follow the same timeline for resident enrollment and data collection, while
they continue to receive usual care. During the 3 month planning period, the research team
works with the leadership and site champion in each NH to optimize program roll-out within
each unique environment.

The study intervention is a multi-component training and education program targeting direct care
providers and healthcare proxies for advanced dementia NH residents, intended to improve the
management of urinary and lower respiratory tract infections in advanced dementia patients. In
partnership with NH leadership, the intervention is rolled out as a new program within the
facility. There are two components to this practice intervention: 1. Provider Training, and 2.
Proxy Education. Intervention components aimed at the provider include: Professionally led
infection management training seminars, online infection management course, and infection
management guidance algorithms. Additionally participating prescribing providers will be sent
bimonthly infection management feedback reports. Proxy Education is completed by providing
an infection management in Advanced Dementia booklet to proxies of patients with AD upon
resident enrollment in study.

Study Protocol Timetable

NH Start up

Enroll 6 new NHs (3NHs/arm) (total No. NHs, N=6)

77
7
U/

123 456 7 8 910111213141516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36

Control NH
Enroll 6 new NHs (3NHs/arm) (total No. NHs, N=12)

Intervention NH

Subje:t Enrollment

Enroll 6 new NHs (3NHs/arm) (total No. NHs, N=18)

1
AN

Enroll 6 new NHs (3NHs/arm) (total No. NHs, N=24)

Months

8.1 Provider-directed Interventions

Provider Training: Multifaceted approach to education of providers with direct care
responsibilities for patients with advanced dementia. Training initiatives focus on appropriate
diagnosis and treatment of suspected UTIs and LRIs in patients with advanced dementia. All
training initiatives include application of recommended diagnostic criteria, inclusion of goals of
care in development of treatment plan, and provider communication training to optimize
communication with healthcare proxies throughout the process. Communication training
provided in the seminar and online course is further reinforced with provision of a
communication tips pocket card.

&.1.1 In-person training:

At each NH during the start-up period and q6 months during the 24 month implementation
period, the research team including a PI or trained physician educator, and one or both PDs will
lead on-site 1-hour group training seminars to present principles of infection management in
advanced dementia, intervention components, and approaches to proxy counseling. Seminars
will include a didactic presentation, open discussion, and communication training for common
challenging scenarios (e.g., proxy requesting a resident get antimicrobials when treatment is not
clinically indicated). To enhance sustainability, TRAIN-AD site champions will be trained to
conduct the seminar enabling him/her to co-lead on-going sessions and be an on-site resource to
reinforce the intervention principles. Providers that are unable to attend the on-site training will
be offered a condensed 1:1 training session at their convenience.
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8.1.1.1 Targeted attendees

All providers with primary care responsibilities for residents with advanced dementia (e.g.,
medical providers (physicians, NPs, PAs, nurses) and other key individuals (e.g., Director of
Nursing (DON), infection control monitor) will be targeted to attend the seminars. See section
7.1.3 for description of provider eligibility criteria.

8.1.1.2 Materials

Invited providers will be sent a training seminar packet prior to the seminar which includes items
presented in the seminar and will serve as an ongoing resource for participants, and for those
unable to attend, the in-person training.

&.1.2 On-line course

The “Infection Management in Advanced Dementia" on-line course is being offered through the
Harvard Medical School Department of Continuing Education (HMS DCE) and has been
approved for CME credit. The PIs created this peer-reviewed course through an iterative process
with experts in infectious diseases, palliative care, and geriatrics. The self-directed course
consists of 4 virtual patient cases, 2 for UTIs and 2 for LRIs, with 3-4 multiple choice
questions/case, and 3 communication training videos embedded within the course. Participants
receive response-specific, evidence-based feedback, and complete a 12-item multiple-choice
pre/post knowledge test. Providers including RNs, LPNs, NPs, PAs and MDs with direct care
responsibilities for advanced dementia residents will be targeted to complete the course.
Instructions on how to access the course will be in the orientation package and reviewed at the
initial training. Participating providers will receive $50 from the research team 1 CME credit for
completing the course for which the usual $50 will be waived.

Providers are encouraged to complete the course by the end of the first month following
invitation. The course website provides the research team with provider participation data, to
inform ongoing engagement efforts directed toward providers. Several strategies will be used to
promote timely completion. Weekly reminders will be sent by the PD to non-participants for up
to 1 month (mail/email) and the site champion will also be given the names of providers that
have not completed the course to encourage their participation.

8.1.3 Algorithms

Algorithms guiding appropriate antimicrobial initiation for suspected UTIs and LRIs that
integrate palliative care principles and patient preferences are used throughout the training
program and displayed throughout intervention NHs to reinforce provider learning. Laminated
57 X 7” pocket reference cards with the algorithms, will be given to providers in their orientation
material packet and made available throughout the study.

&.1.4 Prescribing Feedback Reports

A key component of the intervention is the provision of infection management feedback to
prescribing providers within intervention NHs. This, prescribing feedback reports will be sent to
all prescribing providers and the site champions based on data abstracted from the charts,
including: 1. Proportion of residents given antimicrobials for suspected LRIs and UTIs when
minimal criteria were absent in prior 2 months, and which criteria were absent, 2. Benchmarking
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of inappropriately treated episodes for individual prescriber with other prescribers in the facility
and in other intervention NHs, and 3. Time trends for these parameters.

8.2 Proxy Education:

The goal for proxy education is to promote informed decision-making for resident care that it is
concordant with preferences, which is also desired goal for high quality nursing home care. At
the time of resident enrollment, English-speaking proxies of enrolled residents will be sent a
booklet written by the co-PIs, professionally reviewed and translated into 6™ grade reading level
that explains in a lay fashion: i. the nature of urinary and respiratory tract infections in advanced
dementia, ii. Treatment options (antimicrobials vs. only comfort care), iii. Concerns about
antimicrobial overuse, and iv. Features of appropriate antimicrobial use. Proxies will be sent the
booklet following resident screening and encouraged to discuss infections in advanced dementia
with their family member’s direct care providers.

8.3 Handling of Study Interventions

Intervention Implementation: The implementation plan aims to strike a balance between
maximizing intervention adherence, and sustainability. While its components emphasize a
standardized approach to UTIs and LRI management, NHs will have the opportunity to adapt
implementation to their own environment. To increase likely program success, the research team
will encourage ongoing communication between providers and proxies regarding infection
management planning, and encourage integration of aspects of the infection management
program into NHs’ quality improvement programming. Various supports will be put in place to
help sustain the program and support the NH implementation team. These supports include
provision of information support for the site champions. A compendium of reference and
guidance materials is provided to each site. Additionally, the research team will be available to
site champions for ongoing support through monthly huddles and one on one check in calls.
Finally, members of the research implementation team will meet with the NH implementation
and leadership team every 3 to 6 months to review program implementation and optimize as
necessary.

8.4 Facility Start-Up

Program start up within all participating nursing homes will happen over three month periods.

8.4.1 Control home Start-up

Following randomization, the project director contacts the administrator to inform them of the
facility’s research assignment, facilitate a brief environmental scan questionnaire, and schedule a
brief (30 minute) in-service for the leadership team and staff to introduce them to the study and
data collection procedures. At the start of data collection, flyers informing residents and family
members about the study will be posted throughout the facility.

8.4.2 Intervention home Start-up

Following randomization, the project director contacts the administrator of the intervention NH
and informs them of their study assignment. She reminds him/her of the implications of the
intervention assignment, asks him or her to select a site champion and facilitates completion of
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the environmental scan questionnaire. Study start-up within intervention homes will involve at
least 3 in-person meetings and up to weekly check-in phone calls between the research team PD
and the site champion. During this time members of the TRAIN AD team will meet with
members of the leadership team and site champion within the NH to review the program and
intervention components and strategize about the best way to implement them within the NH.
The following activities will occur during the 3 month planning period within intervention
facilities:

Identify TRAIN-AD site champion

Completion of infection management questionnaire

Develop implementation plan with NH leadership during 3 on-site planning meetings
Identify targeted providers

Schedule training seminar

Provide orientation packages, conduct training seminars, and introduce on-line course to
targeted providers

7. Conduct final facility set-up (e.g., hang posters of algorithms and study flyers throughout
NH).

S

8.4.2.1 Identification of site champion

At the start of the planning period, each NH will designate at least one champion. This individual
needs to be someone engaged in infection management who understands the special concerns of
advanced dementia residents. The site champion will most likely be either the DON, individual
responsible for infection control, or nurse directing dementia care. The site champion will work
with the research team throughout the planning and intervention period to facilitate successful
program implementation. He or she serves as a primary contact for both providers within the
NH and for the research team. Site champions are provided with a compendium of references
and support tools at the start of the program and in encouraged to contact the project director
with questions or concerns. Monthly phone conference huddles will be held when site
champions from all intervention sites have the opportunity to discuss the program and provide
suggestions/support to one another. The champion is an on-site leader and resource, working
with both facility and research team to increase likelihood of program success. Site champions
will:

e Help tailor TRAIN-AD to NH culture
Identify and motivate providers

Facilitate training seminars
Review prescribing feedback reports

Encourage infection management discussions in care planning

Integrate program into quality improvement activities

8.4.2.2 Development of implementation plan with NH leadership

Successful program planning and implementation depends on teamwork between members of the
facility team and the research team. This starts with the 3 month planning period wherein the
research team and NH team meet at least monthly to review and optimize plan for program roll-
out. Throughout the program, the research team will work with members of the facility team to
optimize the program within the facility and to support program activities within the facility.

TRAIN-AD protocol June 30, 2017 21



8.4.2.3 Identify targeted providers

See section 7.1.3 for description of provider eligibility criteria. Prior to the program’s initial
provider training seminar and every 6 months throughout the program (months 6,12, 18), the site
champion will generate a list of providers with primary care responsibilities for residents with
advanced dementia who will be targeted to complete the training seminar and on-line course

8.4.2.4 Provide orientation packets, conduct training seminars, and introduce on-line course to targeted
providers

Two weeks prior to all training seminars, the project director will send orientation packets to
targeted providers. Each provider will be invited to attend one of the seminars where the
TRAIN-AD program and components will be reviewed in detail. Providers will be asked to
utilize reference materials and participate in the online course within one month of receiving the
course invitation. Group seminars will be conducted at the NH twice the same day to reach
various shifts. One on one sessions will be arranged for providers unable to attend the group
training. The first training seminar marks the official start of the intervention period within each
facility.

8.4.2.5 Conduct final facility set-up (e.g., hang posters of algorithms and study flyers throughout NH).

Immediately following initial training seminar, intervention materials will be posted and made
available throughout the facility. The site champion will be asked to contact the research team
for more materials as necessary throughout the intervention period.

8.5 On-going implementation

Ongoing implementation will involve a number of procedures and strategies to support efforts
within participating NHs and to encourage program success.

1. The research team and a trained physician will meet with the NH leadership every 6
months to review the overall project status, prescribing feedback, provider training and
course completion, and proxy reaction to booklets. They will strategize about ways to
further improve implementation.

2. On-site training seminars will be conducted by our team every 6 months to train newly
hired providers, reinforce learning for on-going providers, and review cases to illustrate
key points, and problem-solve ongoing concerns. (With time, the site champion will co-
lead these sessions).

3. Prescribing feedback reports will be sent to the TRAIN-AD site champion and
prescribing providers every 2 months.

4. The research team will facilitate huddles every quarter for site champions at multiple
intervention facilities.

5. Study materials will be available and on display and resident charts will be reviewed
every other month throughout the intervention period.

The chart below reflects the schedule of activities which occur during the 24-month
implementation period at each NH:
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0 1 2 3 45 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24
Material distribution/display
Integrate into care planning
Program evaluation
Team check-in meetings
Champion huddles
Provider Recruitment and Training X X X X
Provider Feedback reports X X X X X X X X X X X
Resident screening/enroliment
Mail booklets to proxies
Resident Follow-up

8.5.1 Materials distributed/displayed throughout NH

Study materials will be posted and available throughout the intervention period. Research notice
flyers and algorithm posters will remain posted throughout the intervention period. All other
study materials will be available through the study site champion and research team upon request
including: booklets, algorithms and communication guidance cards

8.5.2 Integration into care planning practices

During the provider training seminar and throughout the intervention period, direct care
providers are encouraged to include infection management in quarterly care planning meetings.
In the letter accompanying the booklet at the time of mailing, proxies are encouraged to discuss
the booklet with their providers.

8.5.3 Program Evaluation

Throughout the intervention period, program implementation success will be monitored. By the
following metrics: 1. the proportion of targeted providers who attended an initial training session,
ii. the proportion of targeted providers who completed the online course, and iii. rate of
suspected UTIs and LRIs treated when minimal criteria not present as measured by the g2month
prescribing provider feedback reports. The project director will also regularly (see section 8.5.4)
with the site champion to review the project’s status, problem solve any issues, and adapt the
program as needed. The research team encourages the NH leadership team and site champion to
include the TRAIN-AD program in their quality improvement initiatives.

8.5.4 Team check-in meetings

Throughout the intervention period, the research PD will engage the champion in periodic check-
in meetings to address questions or issues that arise. The PD will make monthly phone calls and
schedule on-site meetings with champion and members of the leadership team every 6 months or
as desired to review program progress, and address questions and concerns as they arise
throughout the trial.

8.5.5 Provider recruitment and training

Provider identification and recruitment efforts will be ongoing throughout the intervention
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period. Training seminars and invitations to the online course will be conducted at the start of
the intervention and again at months 6, 12 and 18.

8.5.6 Provider feedback reports

Every 2months, starting in month 3, site champions and providers will be sent (mail/email)
reports with aggregated facility data. Each provider will receive their own data.

8.5.7 Resident screening and enrollment

Bi-screening eligibility screening and enrollment of new residents will be ongoing for the first 12
months in each participating facility.

8.5.8 Mail booklet to proxies

Within one week of every bimonthly resident eligibility screening, the project director facilitates
the mailing of study information and the infection management booklets to the proxies of eligible
residents. The mailing includes research team contact information for the proxy to use to request
exclusion from the study and is accompanied by a letter from the site champion explaining the
contents and reason for the mailing. Following the 12 month enrollment period, proxies and
providers can still obtain a copy of the booklets from the site champion or by request to the
research team.

8.5.9 Resident follow-up

Bimonthly chart reviews will be conducted for 12 months or until death for all enrolled residents.

8.5.10 Quarterly site champion “huddles”

The research project director will facilitate monthly “huddles” via conference call for all active
site champions. The huddles provide an opportunity for the champions to exchange ideas and
experiences in their role and provide an opportunity for them to support and problem solve with
other site champions

8.6 Concomitant Interventions

Following randomization, but prior to initiation of intervention period, the PD conducts a
structured survey with senior administrators in all control and intervention facilities to ascertain
information the facility’s infection management activities, advance care planning practices, and
palliative care/hospice services. Regardless of whether or not participating facilities engage in a
separate antimicrobial stewardship programs during our intervention period, all randomized NHs
will be retained in the analyses in accordance with intention-to-treat principles.

8.7 Intervention fidelity

Our approach fidelity monitoring reflects an attempt to balance intervention adherence with a
pragmatic approach to implementation. All targeted providers will be sent the orientation
package (printed training material, laminated cards with algorithms), and be exposed to the
algorithms posters strategically place in the NH. We will aim for >90% attendance of providers
at either an initial group training group or 1:1 session and 70% completion of the on-line course.
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Prescribing feedback reports will provide an on-going measure of adherence to the management
algorithms.

9 DATA COLLECTION ELEMENTS AND PROTOCOL

9.1 Facility Data

Nursing home data are collected prior to the start of the study for descriptive purposes and to
inform the development of a list of eligible nursing homes for recruitment. Prior to recruitment
efforts, NH characteristics that may be relevant to advanced dementia care, were abstracted from
the Medicare Nursing Home Compare, including: the number of beds, hospital-based, special
care dementia unit, nursing and nursing assistant hours/resident/day, and number of deficiencies
on state inspections. Long-term Care: Facts on Care in the US (http://www.ltcfocus.org/) is also
used to gather information about potentially eligible NHs that will help balance factors for the
randomization procedures (see SAP), including number of beds, number of residents with
advanced cognitive impairment, and number of Black residents. Administrators of participating
facilities are also asked whether NPs/PAs are on staff and whether there is an open or closed
medical staff. At the time of initial enrollment and every 12 months during the implementation
period, following randomization, but prior to initiation of intervention period, the PD conducts a
structured written survey with senior administrators in all control and intervention facilities to
ascertain information the facility’s infection management activities, advance care planning
practices, and palliative care/hospice services.

9.2 Resident assessments

Resident data will be collected by RAs masked to the study arms. All data will be obtained from
the residents’ charts except for functional status and proxy ability to communicate in English,
which will be ascertained in a 1-minute nurse interview. Data is collected from the medical
records of enrolled residents every 2 months for up to 12 months, unless the resident passes or
the proxy requests to opt out during that time. Their charts are abstracted at baseline, 2months,
and within 30 days of death to determine whether antimicrobials were prescribed. If a treated
episode was a suspected LRI or UTI, documented signs/symptoms will be ascertained to assess
whether minimal criteria to start antimicrobials were present. Procedures used to evaluate these
episodes (chest x-rays, bladder catheterization, blood draws, hospital transfer), and documented
advance care planning about infection management (provider/proxy discussions and advance
directives to withhold antimicrobials) will also be collected. A 1-minute nurse interview at
baseline will also be done to assess the resident’s functional status.

Demographic: (baseline) age, gender, race, ethnicity, length of NH stay, residing in a special care
dementia unit, and proxy contact information (for mailing booklet) and relationship to resident.

Medical co-morbidity: (baseline) All active medical diagnoses.
Functional status: (baseline; nurse) Bedford Alzheimer’s Nursing Severity-Subscale (BANS
range, 7-28; higher score worse disability)

Antimicrobial exposure: (q2months, death) While analyses focus on treatment of suspected LRIs
and UTIs, details about all antimicrobial courses will be ascertained from the medication
administration records, including; suspected diagnoses, administration dates, agent, dose, route,

TRAIN-AD protocol June 30, 2017 25



and prescribing provider. There are many ways to quantify antimicrobial exposure. We chose
number of courses/person-years as our primary outcome as it best captures the intent of the
intervention which is to reduce antimicrobial initiation. A course will be defined as starting an
antimicrobial after a > 3-day treatment-free interval. Multiple antimicrobials given
simultaneously for an episode will be considered single course for analytic purposes. For
descriptive purposes, we will also quantify antimicrobial exposure as days of therapy
(DOT)/person-days.

Treated suspected UTIs and LRIs: (q2months, death): Documented details will be collected for
treated suspected UTIs and LRIs, including: i. vital signs, mental status changes, localized signs
and symptoms (e.g., lung sounds, cough, hematuria), ii. procedures used to evaluate including
bladder catheterizations, chest x-rays, blood draws, iii. hospital transfer (admission or emergency
room (ER), and vi. treatment discussions between providers and proxies. Signs and symptoms
will be used to determine whether minimal criteria to initiate antimicrobials were met as
operationalized in SPREAD and the pilot study.

Advance care planning: (baseline, g2months, death). The occurrence and date of advance care
planning events will be ascertained from all available documentation (e.g., progress notes
physician orders, POLST forms) and will include: discussions between providers and proxies
about infection management and new directives to withhold antimicrobials (intravenous,
intramuscular and/or oral) will be ascertained. Do-not-resuscitate and do-not-hospitalize orders
will also be collected for descriptive purposes.

Devices: (baseline, g2months, death) feeding tubes, foley catheters

Health services: (q2months, death) hospitalizations, emergency room visits, hospice enrollment.
3.C.vii. 1.

Other major new acute illnesses: (q2months, death), e.g. fracture, stroke, seizures. Death: RAs
will phone the NH (nursing units) g2month.

Death date will be obtained from the chart.
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Data Collection Elements and Protocol

Data Collected Purpose From When
Eligibility Screen

Age, length of NH stay, available proxy Eligibility Chart Screen

Advanced dementia Eligibility Nurse, Chart | Screen

IF ELIGIBLE

Resident Characteristics
Demographic, medical comorbidity, functional status Descriptive Chart Baseline
Antimicrobial exposure

Total courses for LRIs and UTls” 17 Outcome (Aim 1) | Chart, MAR" | g2months, death

Total courses for LRIs and UTIs” not meeting minimal criteria | 2° Outcome (Aim 2) | Chart, MAR" | g2months, death
Burdensome procedures to evaluate suspected LRIs and UTlIs 2” Outcome (Aim 3) | Chart g2months, death
Advance care planning 2” Outcome (Aim 3) | Chart Baseline, g2months, death
Devices Descriptive Chart Baseline, g2months, death
Health services utilization, new acute illnesses Descriptive Chart g2months, death
Death Descriptive Nurse, chart Death
Facility Characteristics Descriptive NH Compare | Baseline

Administrator | Baseline, g12 months

"MAR=Medication Administration Record; “ LRIs and UTIs= lower respiratory tract infections, urinary tract infections

9.2.1 Consenting Procedure (also see sections 7 and 16.2)

In accordance with federal guidelines, the HSL IRB granted a waiver of informed consent for the
participation of both providers and residents (i.e., from proxies) based on: i. The determination of
minimal risk, ii. The trial could not be practically conducted without the waiver. The NH is the
unit of randomization and the intervention will be implemented as a new program for all
advanced dementia residents. Including all eligible residents (versus only those consenting)
reflects how the intervention would be used in the “real-world,” thus enhances the trial’s
generalizability and interpretability, and iii. The trial does not adversely affect the rights and
welfare of the subjects. Providers and proxies will have the opportunity to opt out at the start and
throughout the implementation period, as described in Section 7.

9.2.2 Baseline Assessments

The charts of all eligible residents will be including in the baseline data abstraction unless the
proxy has contacted the study team with a request for exclusion. Baseline assessments are chart
review and data extraction along with a 1 minutes Bedford Alzheimer’s Nursing Severity-
Subscale (BANS) interview to assess residents functional status. Baseline assessment includes
the following:

e Demographics

e Health status

e Chronic or co-morbidities

e Advanced directives

e Recent history of treatments or investigations
e Healthcare utilization

e BANS interview

¢ Infection Screen
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9.2.3 Follow-up Visits

Follow up chart reviews will be completed every 2 months for up to 1 year or until the resident
dies. If the resident dies during the 12 month follow up period, a post-death chart review will be
conducted. Follow-up chart reviews include the following elements:

e Demographics
Advance directives

Treatments/Investigations
Healthcare utilization
Sentinel Events

Infection Screen

9.2.4 Post death Chart review

Post death chart reviews will be conducted within 30 days of enrolled residents passing. The
research nurse will access the residents chart in the same way as she did for follow up chart
reviews and collect the following information:

e Advance directives

¢ Treatments/Investigations
e Healthcare utilization

¢ Sentinel events

¢ Infection Screen

10 HUMAN SUBJECT PROTECTIONS

10.1 Sources of Data

Residents’ NH record: The residents’ medical record containing information collected for routine
clinical care will be abstracted at the baseline, q 2month and death assessments for up to 12
months. The following information will be obtained from the chart: demographic information,
antimicrobial exposure and prescribing provider, lower respiratory and urinary tract episodes,
medical comorbidity, advance care planning, devices, health care utilization, acute medical
illnesses, and death date.

Nurse interviews: During screening procedures, nurses will be asked to identify subjects who
meet criteria for Global Deterioration Stage 7. For enrolled residents, at baseline only, nurses
will be asked to rate the functional status of the patients using the Bedford Alzheimer’s Nursing
Severity-Subscale during a 1-minute interview.

On-line course: Individual provider completion of the on-line course will be tracked.

NH residents, proxies, and NH providers (intervention arm only) will be assigned a study
number known only to the co-principal investigators (PIs) and research assistants (RAs). NH
providers in the intervention arm will be given a unique username and password to access the on-
line education course known only to them, the PIs and project director. All documentation will
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be stored in a locked area, accessible only to the PIs, RAs, and data manager. Data will be stored
on computer workstations, accessible only through use of a unique password. Access to these
data will be limited to study personnel on a “need to know” basis.

11 POTENTIAL RISKS OF STUDY PROCEDURES

The study meets criteria for minimal risk. All the resident data will be obtained from their
medical record and nursing interviews, and coded at the time of data entry to protect their
confidentiality. The residents in the control NHs will receive usual care for suspected infections.
Residents in the intervention arm will receive care for the suspected infections at the discretion
of their primary care providers as guided by the practice intervention. Given that the intervention
is based on consensus, peer reviewed guidelines, the risk from the intervention with regards to
infection management is minimal.

11.1 Potential Medial Risk to Study Participants

Patients with advanced dementia are very frail. In the natural course of the disease, we expect of
40% mortality rate over one year. Thus, while deaths will be reported to the Data Safety
Monitor, they are not considered an adverse event. The intervention does not involve any direct
treatment of residents. Treatment of suspected infections is ultimately at the discretion of the
nursing home primary care provider. Nonetheless, as part of this study, every 2 months, we will
be collecting data from the residents’ charts about the rates of suspected urinary and respiratory
infections, treatment of these infections, and appropriateness of that treatments as defined by our
primary outcome.

11.2 Potential psychosocial (non-medical) risks, discomforts, inconveniences of study
procedures

We do not anticipate any potential psycho-social risks discomforts or inconveniences of study
procedures beyond those encountered in usual care practices. The intervention provides
information for proxies about infections in advanced dementia residents to promote informed
decision-making that it is concordant with preferences, which is also desired goal for high
quality nursing home care. The intervention was very well-received with no adverse events in the
pilot study. Thus, we believe the intervention does not incur any greater distress than usual
practice. Second, data collection conforms to the definition of minimal risk. No direct input from
the residents or proxies is needed to complete any data for this study. All resident data are
already being collected as part of routine medical care with the exception of the 1-minute nursing
interview at baseline to quantify the resident’s functional status for descriptive purposes. All
resident data are entered into a password protected encrypted software system using unique study
identifiers. The data sheet linking residents with unique study ids is maintained in a separate
secure system location at the discretion of the study site champion.

One additional potential burden of this study is the time commitment of the NH staff to assist
with eligible subject identification, which involves 1-minute baseline nursing interviews, and
intervention implementation. We will make every effort to minimize staff burden. Staff at the
~60 facilities that have participated in our prior large studies that used similar methods to recruit
residents with advanced dementia felt the procedures were not too onerous. Based on our
experience, the baseline nursing interview to quantify functional status is expected to take ~1
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minute to complete. It is unlikely this burden will fall on a single nurse. Every effort will be
made to conduct these interviews at times that are convenient for the nurses. Some burden will
be experienced by the TRAIN-AD site champion and 15-20 targeted providers/NH (12-16
nurses, 1-3 physicians, 0-3 NPs/PAs) in the 12 intervention NHs with respect to the time
required for initial training, completion of the on-line education course, use of algorithms to
guide antimicrobial initiation, and review of prescribing feedback reports. All training
procedures will be done at the convenience of these providers. Their involvement is voluntary.
Group seminars will be conducted twice the same day to reach various shifts, and 1:1 sessions
will be arranged for providers unable to attend the group training. The on-line course can also be
done at the providers’ convenience.

11.3 Adverse Events and Serious Adverse Events

The study intervention is a facility level training and educational program in line with CDC
recommendations for infection management and antimicrobial stewardship programming. The
research team has no direct contact with study participants. We do not anticipate any serious
adverse events or adverse events to occur in this study.

11.4 Reporting Procedures

Although, there are no anticipated adverse events, should any unanticipated study-related event
of concern come to the attention of any research team member (i.e., report by site champion,
proxy or provider), it will documented on a ‘event of concern’ form by the PD and reviewed
within 24 hours with the PI. Site champions will be trained on this procedure during the 3-month
facility planning period. Any unanticipated adverse event will be promptly reported in writing to
the NIH and the HSL IRB within 48 hours by the PI.

11.5 Follow-up for Adverse Events:

If an adverse event was deemed to have occurred, the site champion will be instructed to check
on the provider/family/resident who experienced the event within 24 hours of the event to see
how he/she is managing. If deemed necessary, the individual will be referred to the appropriate
health care professional based on the nature of the event (i.e, counseling with a NH social
worker, medical attention by a physician). In the case of a provider or family member, if deemed
necessary, the site champion may suggest to the proxy that he/she contact his/her own primary
care provider. The research project director will contact the facility site champion within 48
hours of the event to determine the status of the provider/family/resident and whether further
follow-up was deemed necessary. The project director will report the follow-up information to
the PI (by telephone) and to the data safety monitor (in writing) within 72 hours.

11.6 Safety Monitoring

As agreed upon by the NIA and overseeing project officer, Dr. Marcel Salive, safety monitoring
will be the responsibility of a Data Safety Monitor (DSM), Dr. David Mehr of the University of
Missiouri. The PI will meet with Dr. Mehr during the preparation stage of the study via
conference call, to provide input and guidance on the study evaluation and intervention
protocols, data handling activities, and quality assurance and safety issues. Together they will
agree on definitions of an adverse event and the content of the regular DSM reports. Once the
study starts, the DSM will be sent a report prepared by the research team summarizing the
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overall study status, recruitment, data completion rates, adverse events, protocol deviations, and
outcomes (if desired). Data will be presented aggregated for both arms of the RCT, and in a sub-
report that the PI will not see, in a semi-blinded fashion with study arms labeled as Group 1 and
Group 2. The DSM will be free to determine the need to stop the continuation of the study based
on examination of these reports.

12 INTERVENTION DISCONTINUATION

The study may be discontinued at any time by the IRB, the NIA, OHRP or other government
agencies as part of their duties to ensure that research participants are protected. Individual NHs
in the intervention arm may withdraw from study participation at any time at the discretion of
their senior management or corporate supervisors. Providers can opt out of any part of
intervention participation at any time, and while not being asked to provide informed consent for
this research, resident proxies can opt out of reading the infection management booklet and
contact the research team at any time to request exclusion of their resident from ongoing data
collection efforts. Program being adopted into the clinical practice of participating intervention
NHs. Such refusals are expected as part of this pragmatic trial.

13 STATISTICAL CONSIDERATIONS (SEE SAP)
DATA COLLECTION AND QUALITY ASSURANCE

13.1 Data Use Agreements

There are no Data Use Agreement (DUA) for this study. All facility level data comes from
public data sources and all resident data is obtained from residents’ medical charts, with the
exception of a 1-minute nurse interview at baseline to assess the resident’s functional status.

13.1.1 Residents:

Data will be collected by a trained RAs masked to the aims, outcomes, and that there are 2 arms.
All data will be obtained from the residents’ charts except for functional status and proxy ability
to communicate in English, which will be ascertained in a 1-minute nurse interview at baseline.
Charts will be abstracted (~20 minutes) when residents are first enrolled (baseline), g2months,
and within 30 days of death, for up to 12 months. REDcap will be used for collecting data
electronically and tracking protocol elements.

All resident data will be entered and managed in HSL data systems under a confidential study
ID. The code sheet linking study ID to individual resident will be kept in a secure location within
the NH. HSL data bases will maintain data under subject study ID related to nursing home name,
age, and gender. Access to this code sheet will be limited to the RA assigning the codes, the
study site champion and the project manager as needed to facilitate mailing of booklets to
proxies of enrolled residents.

13.1.2 Proxies

Proxy information is collected to facilitate mailing of the infection management booklet and
study information. Information collected is limited to name and mailing address which is
abstracted from the resident’s chart, and the proxy’s ability to communicate in English, which is
obtained from the unit nurses. All proxy information will be maintained in the secure study
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subject code sheet maintained within the NHs.

13.2 Identifiers to be stored separately from resident data

13.2.1 Key or link to the codes

A code sheet linking individual residents and proxy information with the assigned study IDs will
be kept in hard copy and/or electronic format on a password protected flash drive in a secure
location within the participating NH. The location and means of securing this data will be
decided in collaboration with the NH leadership team and study champion.

13.2.1.1 Individuals (or study roles) who will have access to identifiable data. or key/link to codes

Research assistants who will be conducting eligibility screenings and subsequent chart reviews,
study site champions, and project directors who will be sending the proxy materials from within
the nursing home have access to the study ID code sheet.

13.3 Data security measures

All access to data is restricted to those in the research group who have been authorized by the PI
to utilize this information. Because HSL is a licensed hospital, the information technology group
adheres to all the policies and practices under the HIPAA regulations. Although not required,
HSL treats all lines of business as HIPAA locations and hold them accountable to these security
standards therefore, creating a very tight computing environment. In order to preserve
confidentiality, subjects will be assigned a study number known only to the co-PIs, PDs, RAs
and data manager. A code sheet linking individual residents and proxy information with the
assigned study IDs will be kept in hard copy and/or electronic format on a password protected
flash drive in a secure location within the participating NH.

All data collected electronically by RAs on laptop computer using internet-based electronic data
capture programs (i.e., REDcap) accessible only to research personnel through the use of unique
password. All written documentation with subject information will be stored in a locked area
within the nursing home, accessible only to the RAs, PDs, and site champion. All data will be
stored on computer workstations, accessible only through use of a unique password. Access to
these data will be limited to study personnel on a “need to know” basis. If a NH resident is
deemed ineligible for the study, all personal health information obtained for screening purposes
will be destroyed as soon as possible.

13.3.1 Timing of destruction of materials containing identifiers and keys/links to codes

Once the study has ended and all subjects have been followed for safety and study outcomes.

13.3.2 Method for destroying materials with identifiers and keys/links to codes

Paper documents will be shredded and electronic files will be deleted.

13.4 Data Collection Forms

There are three levels of data collection. Data are collected at the start of the study and annually
thereafter from NH leadership related to the site’s independent infection management initiatives
and readiness for infection management program implementation. Resident level data are
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collected at baseline and every 2 months for 12 months or until the resident deceases. Provider
level data are collected via site champion interaction and from their participation in the HMS
online course. Finally, proxy name and mailing address is obtained from the resident’s chart
during eligibility screening.

13.4.1 Facility level data collection

General facility information including its size, address, for-profit status, acuity status and
demographic data is obtained from public data sources including Medicare Nursing Home
Compare and LTCfocus. Facility level data collection will be conducted by the research team in
an effort to ascertain potential concomitant initiatives and to assess readiness for new program
implementation. This questionnaire has been built into the Redcap data project and conducted
prior to program planning efforts within the facility and annually thereafter.

13.4.2 Resident Data collection forms

The following data collection forms, programed into redcap are used for resident-level data
collection:

¢ Resident eligibility screening

¢ Baseline resident chart review

¢ Resident bimonthly chart reviews

e Post Death Chart review

¢ Infection Screening (occurs at baseline and bimonthly chart reviews)

e UTI and LRI infection modules (used when either UTT or LRI are recorded during an
¢ infection screening)

13.4.3 Provider level data collection

Provider names and contact information will be obtained by the research project director from
the site champion. Data related to their participation in the online course will be obtained from
HMS website. This data will include the provider results on the pre and post-test and course
completion status. Data will be uploaded and maintained in a REDap provider database
maintained by the project manager within IFAR. Access to this data will be limited to the
project director and study data analyst in blinded form.

13.5 Data Management

Data management and analysis for the study will take place at HSL under the direction of the
informatics and biostatistics cores at the Institute for Aging Research (IFAR). All access to data
is restricted to those on the research team who have been authorized by the PI to use this
information. The HSL information technology (IT) department adheres to all the policies and
practices under HIPAA regulations and is responsible for securing IFAR's IT infrastructure
including physical servers and application software. IFAR has established additional sensitive
data policies and procedures in concert with the IRB to ensure safe data handling by faculty and
staff.
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13.5.1 Resident/Proxy data collection

One to two research assistants (RAs) will be responsible for screening subjects and conducting
chart reviews. To the extent possible, the RAs collecting outcome data through chart reviews and
follow-up proxy interviews will be blinded to nursing home randomization. All data will be
collected and entered electronically by the RAs using laptop computers in the field. State-of-the-
art electronic data capture software and programming (e.g., REDCap) will be used for these
purposes. Once entered, the data will be downloaded and entered into the computer systems at
HSL IFAR for cleaning, programming and analyses.

13.5.2 Provider data collection and management

The pre/post knowledge scores of providers doing the education modules in intervention NHs
will be submitted to the research team by the staff at the HMS CME office using a password
protected electronic computer file. Once received, HSL data management will strip the scores of
subject identifiers and enter the data into the electronic data file.

13.6 Quality Assurance

13.6.1 Training

All research staff have been trained in human subject safety and data security measures. SOPs
document procedural requirements for all study related activities. Each member of the research
team is trained in their research role by the PI and PDs in accordance to the SOP. Cross training
among the research team ensures redundancy within the team to ensure uninterrupted procedures
throughout the trial.

13.6.2 Protocol Deviations

All identified protocol procedures will be tracked in a protocol deviations database by the project
director and included in periodic reports to the data safety monitor for review.

13.6.3 Monitoring

The TRAIN-AD program is designed to be adapted to optimize implementation within each
participating NH. A few essential elements will be monitored by the research team during
periodic site visits and implementation check-in meetings with the site champions. Essential
components include the visible display of study flyers and infection management guidelines
throughout the facility. Additionally, the PD will ensure, through ongoing interactions with the
site champion that all new providers are invited to participate in the on-site trainings and online
course. The RA conducting the periodic chart review will ensure that the procedures for
maintaining securing around the participant code sheet are being followed within the facility.
The PD will conduct monthly reviews of data collection to ensure that all targeted data collection
is completed in a timely manner.

14 PARTICIPANT RIGHTS AND CONFIDENTIALITY

14.1 Institutional Review Board (IRB) Review

This protocol and the informed consent and HIPAA waiver applications have been reviewed and

TRAIN-AD protocol June 30, 2017 34



approved by Hebrew Senior Life’s IRB. Continuation of study is contingent on annual review
and approval by the IRB. Any changes to study protocol or materials will be submitted to the
IRB for review and approval prior to implementation.

14.2 Informed Consent Forms

A waiver of informed consent and HIPAA Waiver of Patient Authorization was approved by the
NIH, and Hebrew Senior Life’s Institutional Review Board, based on federal guidelines 45 CFR
46.116(d)):

1. The research involves no more than minimal risk to the participants;

2. The waiver or alteration will not adversely affect the rights and welfare of the participants;

3. The research could not practicably be carried out without the waiver or alteration; and

4. Whenever appropriate, the participants will be provided with additional pertinent information
after participation.

14.2.1 The study meets criteria for minimal risk as per HHS 45 CFR 45.102:

“Minimal risk means that the probability and magnitude of harm or discomfort anticipated in the
research are not greater in and of themselves than those ordinarily encountered in daily life or
during the performance of routine physical or psychological examinations or tests.”

Explanation

First, TRAIN-AD is an education and training program rolled out at the facility level which
promotes the general recommendations of the Center for Disease Control (CDC) that NHs
engage in antimicrobial stewardship activities as a standard of care. The educational content of
the program is aligned with CDC recommendations for antimicrobial prescribing based on
national consensus guidelines, intended to improve infection management for residents with
advanced dementia. The program also provides information for proxies about infections in
advanced dementia residents to promote informed decision-making that is patient-centered and
consistent with goals for patient care. At no point will members of the research team have direct
contact with residents or proxies or directly affect care.

Second, data collection conforms to the definition of minimal risk. Data collected for research
purposes will be obtained through bimonthly review and abstraction from the charts of enrolled
residents and a single 1-minute nursing interview at baseline to quantify the resident’s functional
status for descriptive purposes. Research data will be maintained in an encrypted, password
protected database which uses unique study IDs for all enrolled residents and proxies. The code
sheet linking study subjects with study IDs will be kept in a secure location within the
participating NH.

14.2.2 The waiver or alteration will not adversely affect the rights and welfare of participants

Explanation

TRAIN-AD is a facility-wide education and training program that promotes CDC established
best practices for infection management and CMS recommendations for antimicrobial
stewardship within nursing homes. The program promotes the provision of patient-centered care
in an effort to improve care quality, but individual treatment decisions remain entirely at the
discretion of the residents’ medical providers. Research team members have no direct contact
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with residents or proxies and all. With the exception of the 1-minute nurse interview to
characterize functional status, all resident data will be obtained from residents’ existing s medical
record, and recorded in the secure research database using unique study identifiers. Study
information is mailed to proxies of eligible residents and posted throughout the facility.
Residents’ healthcare proxies can opt-out of allowing the research team to include resident data
in the study at any time.

14.2.3 The research could not practicably be carried out without the waiver or alteration

Explanation

Obtaining individual informed consent for this study is impractical for this facility-level
education and training program, which involves no direct contact by our research team with
either residents or proxies and leaves resident care decisions entirely at the discretion of the
providers. The intervention is being rolled-out facility-wide, so all residents with advanced
dementia within the facility are potentially affected by the program. The waiver of consent
enables us to assess the effect of the intervention as it is implemented in the real world.

14.2.4 Whenever appropriate, the participants will be provided with additional pertinent
information after participation:

Upon the study’s conclusion, results and publications will be provided by the research team to
the NH administrators and providers, as well as proxies of residents with advanced dementia, as
requested.

14.3 Participant Confidentiality

This trial has been granted a HIPAA Waiver of Requirement for Authorization for Release of
Protected Health Information for Research Purposes from the Hebrew Senior Life IRB. In order
to preserve confidentiality, subjects will be assigned a study number known only to the RAs PDs
and site champions. All physical documentation and IT assets are stored in a locked areas within
the participating NHs and within HSL, monitored 24-hours a day by security personnel, and
accessible only by authorized employees. Access to the HSL cooperate computer network is
strictly prohibited and all electronic research data will be stored on dedicated IFAR systems
located on our private network. Access to these data will be limited to study personnel on a
“need to know” basis. If a NH resident is deemed ineligible for the study, all personal health
information obtained for screening purposes will be destroyed as soon as possible.

15 STUDY DISCONTINUATION

The study may be discontinued at any time by the IRB, the NIA, the OHRP, the FDA, or other
government agencies as part of their duties to ensure that research participants are protected.

16 ETHICAL CONSIDERATIONS

Ethical consideration for the PROVEN trial will be in accordance with the Federal Policy for the
Protection of Human Subjects (HHS Human Subjects Research 45 Code of Federal Regulations
(CFR) 46).
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17 COMMITTEES

Purpose Meeting | Attendees Frequency | Timing
Chair
Executive committee Mitchell | Mitchell, D’Agata, Bergman, Carroll Q2weeks Months 1-52
Data Safety Monitoring Mitchell | Mitchell, Shaffer, Habtemariam, Tsai, Q6 Months
Bergman and Mehr
Full team meetings Co-led Mitchell, D’Agata, Shaffer, Hanson,Bergman, Quarterly Months 1-52
Anderson (months 1-24 only), Carroll,
Habtemariam, Tsai, Loizeau
Field operations Co-led Mitchell, D’Agata, Carroll, Bergman Weekly Months 1-20
Q2weeks Months 20-38
Intervention content and D’Agata | D’Agata, Mitchell (only meeting that do not require| Weekly Months 1-20
Implementation naming of facilities), Carroll, Bergman, Loizeau, Q2weeks Months 20-38
Anderson (ad hoc basis)son'?
Data Mitchell | Mitchell, Bergman, Habtemariam, Tsai, Shaffer’ Monthly Months 7-44
management/analyses Weekly Months 45-52
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18 PUBLICATION OF RESEARCH FINDINGS

Publication of the results of this trial will be governed by the policies and procedures developed
by the Steering Committee. Any presentation, abstract, or manuscript will be made available for
review by the sponsor and the NIA prior to submission.
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