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1. Brief Overview

Goals-of-care communication represents one of the most important aspects of palliative care, yet
remains a major shortcoming in our current healthcare system.' Electronic health records (EHR)
provide a key opportunity to identify many patients who would benefit from goals-of-care discussions,
yet few successful interventions have used the EHR to identify patients and promote goals-of-care
communication for patients with serious illness. This gap was highlighted in the recent “Research
Agenda for Communication between Healthcare Professionals and Patients with Serious lliness”.®

This pilot study builds on two of our most successful programs, one based in quality improvement
and the other in research. First, we implemented a palliative care quality metrics program within a
large multi-hospital system using the EHR to identify patients with serious illness and assess the
quality of palliative care they received.”*® In this program, we are using natural language processing
and machine learning (NLP/ML) to identify EHR documentation of goals-of-care discussions.’
Second, we recently completed a randomized trial that successfully prompted outpatient clinicians to
complete goals-of-care discussions with patients with serious illness using our “Jumpstart”
intervention. Jumpstart is a “pre-conversation” communication-priming intervention that provides
patient-specific information about preferences for communication and care (obtained from patient
surveys), as well as tips to improve this communication, in a one-page form initially developed for a
randomized trial in the Veterans Affairs system.™ This form is delivered to patients (to prepare them to
talk with clinicians) and clinicians (to provide guidance for goals-of-care communication). In our most
recent trial, the intervention increased goals-of-care discussions at a routine outpatient visit from 31%
to 75% (p<0.001) and increased patient-assessed quality of communication (p<0.001).2*? However,
these interventions relied on manual review of the EHR for identification of eligible patients and did
not use the EHR to implement the intervention, which limits scalability and dissemination.

In this pilot study, we use automated EHR information to identify our population of interest:
hospitalized patients with serious illness (encompassing multiple acute and chronic illnesses) who do
not have EHR documentation of a goals-of-care discussion. We will then conduct a pilot randomized
trial of our Jumpstart intervention that provides patient-specific information to clinicians, patients, and
family members to prompt and guide goals-of-care discussions. The intervention was informed by
Vitaltalk (www.vitaltalk.org) and we strive to accomplish 3 specific aims.

2. Specific Aims:

Specific Aim 1: Conduct a pilot randomized trial to evaluate feasibility and acceptability of using the
EHR to: 1) identify eligible patients; and 2) implement the intervention in the inpatient setting. We
will randomize patients to intervention (n=75) or usual care (n=75).

Hypotheses: We will successfully identify and recruit 150 eligible patients. We will implement the
intervention with participation by 80% or more of enrolled patients. Patients, family, and clinicians
will endorse the intervention as acceptable.

Specific Aim 2: Evaluate the efficacy of the intervention for changing processes of care with the
primary outcome for this pilot trial being EHR documentation of a goals-of-care discussion. We
chose this as the primary outcome to provide support for future funding applications. We will also
assess exploratory outcomes to ensure feasibility of outcome assessment including: quality of
communication; patients’ palliative care needs; patient and family symptoms of anxiety and
depression; and patient and family reports of goal-concordant care.

Hypothesis: The intervention will be associated with a significant increase in EHR documentation
of goals-of-care discussions and we will successfully collect data for the other outcomes.

Specific Aim 3: Conduct interviews with 30 trial participants from the intervention group (including
patients, family members, and clinicians) to identify barriers and facilitators to the intervention’s
implementation in a future trial and into clinical practice.

Anticipated findings: We will identify implementation barriers and facilitators to guide future trials.
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3. Research Plan

a. Background and Significance

People near the end of life often receive care they would not choose.**** A recent report from the
Institute of Medicine documents these discrepancies in care and identifies advance care planning and
goals-of-care discussions as a primary mechanism for addressing them.*® This type of
communication is a focus for improvement for two key reasons: 1) clinicians frequently do not have
goals-of-care discussions with their patients until very late in the illness;"® and 2) when these
discussions occur, they are associated with improved quality of care and patient- and family-centered
outcomes including increased quality of life and fewer intensive treatments at the end of life.>*>*’

Goals-of-care discussion should start in the outpatient setting when patients are well enough to
participate, in order to inform “in the moment” clinical decisions.*®® For hospitalized patients with
chronic illness, a key component of high quality care includes goals-of-care discussions conducted
early during a hospital stay that build upon prior discussions and identify how patients’ goals of care
should inform current care plans.®***?° These early hospital discussions are also supported by the
National Quality Forum (NQF).?* However, despite their key importance to a large number of
patients, these hospital goals-of-care discussions often do not occur.®%

The recent research agenda in Annals of Internal Medicine for serious illness communication
highlights the importance of promoting high-quality goals-of-care discussions, as well as the potential
opportunity to use the EHR to both identify those patients who would benefit from goals-of-care
discussions and to guide clinicians in high-quality discussions.® We are conducting a pilot trial to
examine the efficacy of such an intervention and facilitate the development and funding of an
innovative hybrid effectiveness/implementation trial that evaluates the intervention and its
implementation.*

b. Innovation

Use of the EHR to identify seriously ill, hospitalized patients without a goals-of-care discussion:
We will use our EHR-based quality metrics program to identify hospitalized patients with chronic life-
limiting illness or age >80 who do not have EHR documentation of a goals-of-care discussion, thereby
targeting a population likely to benefit from the intervention. We proposed using an innovative
NLP/ML protocol to identify inpatient and outpatient documentation of goals-of-care discussions; our
preliminary data suggested an average accuracy of 90.1% for identifying this documentation, based
on a dataset of 722 verified positive goals-of-care notes and 1671 negative notes. However, for this
trial we opted to use the gold standard of manual abstraction to identify goals-of-care discussions.

Deliver a bilateral communication-priming intervention for goals-of-care discussions in the hospital
setting: The intervention is based on our recently completed randomized trial of the Jumpstart
intervention: a patient-specific pre-conversation communication-priming intervention targeting both
patients and clinicians by providing each with information obtained from patient- reported surveys that
is used to guide a goals-of-care discussion. In an outpatient study of 537 patients, the intervention
increased goals-of-care discussions from 31% in the control group to 75% in the intervention
(p<0.001) and increased patient-assessed quality of communication (p<0.001).%*? For this pilot trial,
we adapted the intervention for hospitalized patients.

Develop an innovative effectiveness/implementation trial that advances implementation science in
palliative care: This pilot assesses the feasibility, acceptability, and implementation of its methods
and outcomes in the inpatient setting. We will follow this pilot with a novel hybrid
effectiveness/implementation trial that would accelerate dissemination of the intervention by allowing
us to evaluate implementation strategies and outcomes that may facilitate uptake of the
intervention.”®#’ This innovative design offers the opportunity to advance implementation science in
palliative care, increasing the utility and fundability of the next grant.
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c. Research Design and Methods

i. Overview: We will conduct a pilot randomized trial of an intervention to promote and guide goals-of-
care discussions for seriously ill hospitalized patients using an automated method for identifying
eligible participants. The trial will assess feasibility and acceptability (Aim 1) as well as efficacy for
prompting discussions (Aim 2) and will use qualitative methods to explore barriers and facilitators to
implementation and opportunities to improve the intervention (Aim 3).

ii. Setting: We will conduct this study at the two largest hospitals in the UW Medicine system. The
University of Washington Medical Center (UWMC) provides tertiary care for the region and has 450
acute care beds and 75 ICU beds. The county safety-net hospital, Harborview Medical Center, is
operated by the university and has 350 acute care beds and 94 ICU beds. This facility is the only
Level 1 Trauma Center serving five states, and its mission population includes inner city poor, recent
immigrants to the US, and persons with HIV/AIDS. These settings offer the advantage of caring for
diverse patients while also using a unified EHR incorporating both Cerner and EPIC systems.

iii. Patient population: Eligible patients (aged18 or older) will be identified by ICD-10 codes for at least
one of the nine chronic conditions used by the Dartmouth Atlas to study end-of-life care: malignant
cancer/leukemia, chronic pulmonary disease, coronary artery disease, congestive heart failure,
chronic liver disease, chronic renal disease, dementia, diabetes with end-organ damage, and
peripheral vascular disease.?® These 9 conditions account for 90% of deaths amongst Medicare
patients in the US.?** We will also include all hospitalized patients over age 80 as well as patients
over age 65 with markers of frailty including albumin level <4.0 within 48 hours of admission®* plus
EHR-documented weight loss of 210 pounds in the past year.>**® Among patients meeting these
criteria, we will include only those with no identified documentation of goals-of-care discussions during
the current hospitalization, as determined through daily screening of hospitalized patients using
methods developed by our palliative care metrics program.”*° Patients will be eligible after a 12 hour
stay with no maximum stay.

iv. Study design: In this pilot randomized trial, eligible patients will be assigned to intervention or
usual care in a 1:1 ratio using variable size blocks and stratifying randomization by hospital.

v. Intervention: The intervention has four components (Figure 1). First, we will use our metrics
program to identify seriously ill hospitalized patients. Second, consented patients will complete a
survey assessing three domains: a) preferences for discussions about goals of care; b) most

important barrier and facilitator for having such b —
discussions; and c) current goals of care. If ® ° o
patients are not able to complete a survey, we I‘_—l g e e
. . .. or Tami rererences
will recruit a legal surrogate decision-maker to I‘_ - o o o and
participate and complete the survey. We will @y | patient goals of care to ;
h t | £ t d ized trial create patient-specific Step 4: Deliver
use the protocol from our recent randomized trial  [step1:identify Jumpstart form Jumpstart to the
to create a “Jumpstart form” to prompt and guide | seriouslyill T el
. . h hospitalized patients ‘ or family member via
a goals-of-care discussion between the patient with no documented | [<o— i Jgy email with EHR pop-
. s . . . . . ep 3: e
and physician team caring for the patient or, if GoCdiscussions || o8 B8 on up alert (clinician) or
the patient isn’t able, the family member and the during this admission sozl;gj;re d;sgﬁssions peper (petient/farmity)
physician team (including physicians, nurse Figure 1: = o
practitioners, and physician assistants). Third, Intervention Components l:l
we will use our NLP/ML approach to identify

goals-of-care discussions, POLST forms, or advance directives in the UW Medicine EHR prior to this
admission (inpatient and outpatient) and include this information on the Jumpstart forms. Fourth, we
will deliver the Jumpstart form to the primary physician team (all attending and resident physicians,
subinterns, and advance practice providers on the primary team caring for the patient) via secure
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email with in-person delivery when possible, and we will also provide the patient or family with a
patient/family version of the form. The Jumpstart forms will be delivered within 1-2 business days of
randomization, as supported by the NQF.* The forms provide a distilled version of the patient/family
survey responses and, based on the responses, patient-specific suggestions for conducting goals-of-
care discussions with this patient or family. The suggestions will be guided by the experience and
training of VitalTalk and adapted to the inpatient setting.®”*® All forms include a link to a 3-minute “just-
in-time” training video by VitalTalk on using the form (tailored to clinicians, patients, or family).

vi. Comparison group: The comparison group will receive usual care plus surveys, without steps 3 and
4.

vii. Major outcomes: Aim 1 outcomes assessing the feasibility and acceptability of the intervention will
be evaluated with the completion of study activities by those randomized to the intervention. . Aim 2
outcomes will be assessed with patient/family-reported surveys completed by both intervention and
comparison groups.

Feasibility and acceptability (Aim 1): Feasibility will be measured with the following: a) survey
completion rates with the expectation that successful feasibility will be supported with >80%
completion of patient/family surveys; b) receipt of the Jumpstart form with the expectation that >80%
of clinicians and patients/families indicate having received the form; and c) use of the form, with the
expectation that >80% of clinicians and patients/families will report that they have read the form. We
will also add an open-ended question for participants to provide suggestions for improving the
intervention.

EHR documentation of goals-of-care discussions (Aim 2): Documentation of goals-of-care
discussions will be evaluated using both manual chart review and our NLP/ML methods, with manual
chart review using our standard EHR abstraction methods providing the gold standard.3%**

Patient or family member report of discussions and quality of discussions (Aim 2): We will survey
patients and family members using our previously validated items to assess the occurrence and
quality of goals-of-care communication.***?** Quality of goals-of-care communication will be assessed
with the end-of-life communication composite scale (QOC_eol) of the Quality of Communication
(QOC) survey. We developed the QOC from qualitative interviews and focus groups with a diverse set
of patients, families, and clinicians.****** The QOC_eol subscale is based on 4 to 7 items, with item
scores potentially ranging from 0 (worst) to 10 (best). We have tested its construct validity through
associations with related concepts, such as the number of discussions with the doctor about end-of-
life care (r=0.51, p<0.001), the extent the doctor knows the kinds of treatment wanted if the patient
becomes too sick to speak for him/herself (r=0.39, p<0.001), and a single-item rating of the quality of
discussions about end-of-life care (r=0.43, p<0.001).** The QOC_eol scale was responsive to the
Jumpstart intervention in our prior trials of this intervention.?**%1

viii. Additional outcomes (Aim 2-3): We will collect additional outcomes to help inform the development
of the subsequent randomized trial by assessing feasibility of collecting these outcomes in this design.
Symptoms of anxiety and depression: Patient and family member symptoms of anxiety and
depression will be assessed with the Hospital Anxiety and Depression Scale (HADS). The HADS is a
reliable, valid 14-item, 2-domain (anxiety and depression) tool used to assess symptoms of
psychological distress.”®*’ Seven items evaluate anxiety and seven evaluate depression. Each item
is scored on a 4-point scale (ranging from 0-3) with scores for each subscale (anxiety and depression)
ranging from 0-21. The HADS instrument has been used in over 700 studies with evidence of
reliability, validity and responsiveness among patients with acute illness and their family members
and has become a standard measure for patients and family members after critical illness.®"%
Goal-concordant care: Concordance between the care patients want and the care they are
receiving will be measured with two questions from SUPPORT.®® The first question defines patients’
priorities for extending life or ensuring comfort: “If you had to make a choice at this time, would you
prefer a course of treatment that focuses on extending life as much as possible, even if it means
having more pain and discomfort, or would you want a plan of care that focuses on relieving pain and

48-60
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discomfort as much as possible, even if that means not living as long?” The next question assesses
patients’ perceptions of current treatment using the same two options.®®* Concordance is defined as a
match between preference for care and the type of care currently received, as reported by patients (or
families if patients are not able). Although many patients indicate they want both quality and life-
extending care, this requirement to pick one is a useful way to identify patients’ top priority.®*°° If
patients are unable to respond, goals of care are determined by family; this approach mirrors clinical
practice. This measure was responsive to the Jumpstart intervention in our recent trial.>** Based on
prior studies,®® we expect only 60% of patients will be receiving care concordant with their goals.?
Implementation: We will collect qualitative data on barriers and facilitators for implementation,
guided by the Consolidated Framework for Implementation Research, including those related to the
intervention, settings (inner and outer), processes, and individuals (see Aim 3 analyses).?®

ix. Description of participants: For all participants, we will collect age, gender, race/ethnicity, and
education (or profession for clinicians). For patients, we will collect comorbidities.®” For family, we will
collect relationship with the patient.

x. Quantitative data collection

Surveys: Surveys will be completed by patients/family at two points in time:1) at enrollment; and 2)
at 4-5 business days after randomization. Clinicians will complete surveys at time point 2. Surveys
may be completed in-person, online, or by phone, based on respondents’ preferences.

Patients and family members: Patients will be surveyed if they are able. Study staff will use a
brief six-item screening tool to assess cognitive impairment.®® If patients are not able to participate,
we will identify a legal surrogate decision-maker to consent for both the patient and themselves. The
first survey completed at enrollment will include: a) preferences for goals-of-care communication; b)
goals of care; c) barriers and facilitators to goals-of-care communication. The second survey,
completed 4-5 days later, will include items evaluating occurrence and quality of communication,
anxiety and depression (HADS), and goal concordant care. All participants will complete questions
about whether they recall using a Jumpstart form and, if yes, was it understandable and useful. In our
prior studies, we found some patients in the comparison group who had not received the form
mistakenly thought that they received it and, therefore, these are important data to collect.

Clinicians: At patient enroliment, we will collect data on clinicians on the acute care team from
hospital records (e.g., age, gender, specialty, level of training) in both arms. After the intervention, a
“primary clinician” will be identified for intervention patients (the clinician who did or could have had a
goals-of-care discussion) and asked items assessing the intervention: 1) Did he/she complete a goals
of care discussions with patient and/or family? 2) If not, what were the reasons for not having had this
discussion? 3) Was the Jumpstart used?3) Would he/she recommend the Jumpstart to other
clinicians?

EHR: We will use our EHR-based quality metrics program to obtain data about patients from the
EHR," %% collecting demographics, co-morbidities, and documentation of goals-of-care discussions
preceding and during the patient’s inpatient stay. In addition, we will conduct a manual chart review to
corroborate the documentation of goals-of-care discussions using study staff trained to identify these
discussions.?3%%

Qualitative data collection: Aim 3 will use data from 30 semi-structured interviews with patients,
family members and clinicians. We will use purposive sampling to ensure a diverse group based on
race/ethnicity, age, gender, and, for clinicians, specialty and year of training, Participants will be
interviewed by a trained qualitative researcher using an interview guide and interviews will be audio-
recorded and transcribed, similar to our prior qualitative research.”®"’
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d. Aim-specific Analyses:

Aim 1: Pilot randomized trial to evaluate the intervention’s feasibility and acceptability.

We will assess for successful implementation of the intervention using descriptive statistics to
examine the proportion of eligible patients who are enrolled and, among those randomized to the
intervention, the proportion of clinicians and patients/families who receive the intervention. We
anticipate that 80% of patients randomized to the intervention will receive the intervention and, with
our sample size (n=75 intervention patients), we will be able to identify this proportion with 95%
confidence intervals of £7%. We will also examine feasibility of the intervention components as the
proportion of enrolled patients for whom each one of the four intervention steps are successfully
completed (see Figure 1).

Aim 2: Evaluate the efficacy of the intervention for changing processes of care.

The primary outcome of this trial is the documentation of a goals-of-care discussion in the EHR,
which will be assessed with a logistic regression model with adjustment for hospital site and actual
confounders. Actual confounders will be patient characteristics (listed above) that change the
coefficient for the relationship between intervention-control predictor and the outcome by more than
10%. We will adjust for confounders in this pilot trial in order to maximize the accuracy of the
treatment estimate.”® The intervention’s effect on the quality of communication about goals-of-care
will be assessed with a composite QOC_eol outcome, collected from patients or family members. The
test will use a linear regression model, estimating the coefficient for the outcome regressed on the
control/intervention predictor, after adjustment for actual confounders (as above).

We will collect data on the other outcomes to ensure feasibility of outcome assessment with this
study design. We will perform descriptive statistics for all outcomes to understand distribution, range,
and central tendencies, but we will not report hypothesis testing for these variables in this pilot.”%*

Aim 3: Interviews to identify barriers and facilitators for implementation of the intervention.

We will perform a modified grounded theory analysis of transcribed interviews to explore feedback
on the intervention, ways to improve the intervention delivery and implementation, and aspects of care
not adequately addressed by the intervention.??® Interview guides and analyses will be guided by the
Consolidated Framework for Implementation Research to explore factors affecting implementation,
within 5 domains: intervention, settings, processes, individuals % Qualitative data will be imported to
analytic software (Dedoose), where the investigators and coordinator will perform iterative, inductive
coding to identify recurrent themes, categories, and relationships among themes and categories. The
analysis process will include open coding (identifying major themes and component codes), selective
coding (refining themes and codes under each theme), and axial coding (uncovering relationships
among themes and codes.)®*® To ensure trustworthiness (a qualitative concept similar to reliability in
quantitative analysis®®®), we will perform a “member check” of the results with participants (n=6)
selected for diversity of participant type. We have extensive experience using grounded theory to
develop an understanding of palliative care and interventions for improving this care.’*8%%

e. Sample size considerations:

Sample size estimation for pilot trials are often determined by requirements associated with feasibility
and acceptability assessments, and one should use caution in powering pilot studies based on key
outcomes.”*®! However, we chose to power this pilot study based on a “process of care” outcome —
the documentation of goals-of-care discussions — to assess efficacy and facilitate future studies. In
our recent outpatient trial, the Jumpstart intervention was associated with a significant increase in
documentation of goals-of-care discussions from 17% in the control group to 62% in the intervention
group (p<0.001).%** Based on our preliminary data, we estimate that 50% of the control group in this
inpatient setting will have documented goals-of-care discussions by the time of death or discharge.
This estimate provides for estimates that are maximally conservative, since power increases further
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from the 50% mark. We powered this trial to determine if the intervention is able to increase this
proportion to 75%, with 95% confidence intervals and power of 80%: this would require a sample size
of 55 patients in each group with complete data. We plan to recruit 75 patients in each group to
ensure complete data on 55 patients in each arm. This sample size of 75 patients in the intervention
group will also provide adequate power to assess feasibility and acceptability. 5

For Aim 3, it is important to achieve theoretical saturation (no new themes emerging).2>* We will
monitor for saturation, and if saturation is not achieved, we will recruit additional participants.

f. Data management and guality control to achieve scientific rigor

This project requires the creation, maintenance, and analysis of a database that includes a variety
of measures from multiple sources. This study, like all studies, depends on the quality of the data and
therefore systematic data collection, quality control, and data-management procedures will be
implemented: 1) protocols for data collection; 2) rigorous training, certification, and periodic re-training
of study staff, with ongoing monitoring of adherence to protocols; 3) regular review of questionnaire
response rates, respondent burden,®® and missing items to identify and correct problems; 4)
verification of all data through custom-designed data entry systems; and 5) monthly team meetings
and reports to provide feedback to study staff to ensure problems are resolved quickly. To ensure
reliability and validity of data, we will use our current methods for training and quality control.**%*%*
Staff conducting EHR review will undergo >80 hours of training: instruction on the protocol, guided
practice abstraction, and independent abstraction with reconciliation by a trainer. A 10% random
sample will be dual-abstracted. We will blind abstractors to randomization status and survey results.

g. Protocol modifications

NLP/ML algorithm: Our NLP/ML algorithm has required ongoing refinement. Hence, for this study we
implemented manual abstraction for the purposes of collecting our primary outcome measure, EHR
documentation of a goals of care discussion. We are using data gathered via manual abstraction to
refine our NLP/ML algorithm. The performance characteristics of this new algorithm are improving
over time. A recent version of this algorithm, compared to the standard of manual abstraction, shows
a sensitivity of 57%, specificity of 99%, positive predictive value of 53% and negative predictive value
of 99%. This produced a positive likelihood ratio of 0.43 and a negative likelihood ratio of 0.71.
Although these are good test characteristics, sensitivity and positive predictive values are too low to
use this algorithm for outcome adjudication in a randomized trial.

Time to event: Our initial intent was to assess time to goals-of-care discussion as a secondary
outcome. However, given the low proportion of events, this analysis was not included.

h. Anticipated limitations

Sample size: The sample size will limit our ability to detect differences between groups for most
outcome measures. However, the goals of this pilot study are to assess feasibility and acceptability of
the intervention, evaluate for increased documentation of goals-of-care discussions, and develop
insights for how to make the intervention more effective. The sample size is adequate for these goals.

Generalizability: This study occurs in a single healthcare system which limits generalizability, but
includes two diverse hospitals that use both Cerner and EPIC EHRs, which enhances generalizability.
Including additional healthcare systems is not feasible for this pilot.

Scalability of surveys: Study staff will distribute surveys which would not be scalable for broad
implementation of the intervention in clinical practice. However, Aim 3 will provide insights into how
best to address this limitation for the subsequent hybrid effectiveness-implementation trial.

Quality of communication: Our NLP/ML and manual abstraction approaches identify goals-of-care
discussions without assessing their quality. Since our prior trials demonstrated increased patient-
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assessed quality with the intervention, this is less of a concern.?*? Future NLP/ML advances may
permit quality assessments.

i. Anticipated findings

This proposed pilot study is an innovative intervention to improve goals-of-care discussions for
seriously ill hospitalized patients and their families. The intervention uses the EHR to identify patients
who should have documentation of a goals-of-care discussion but do not, and then prompts and
guides this discussion with a bilateral intervention that provides patient-specific support to clinicians,
their patients or their family members. The goal of this pilot study is to create the foundation for an
innovative effectiveness-implementation trial that would be submitted to the NIH.
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