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Background
» Goals of care discussions are associated with important
patient and family outcomes.

* The EHR provides opportunities to identify patients who
might benefit from goals of care discussions.
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Background

» Goals of care discussions and their documentation
remain a shortcoming in many health systems.

Missed Opportunities during Family Conferences
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Background

« Jumpstart: a communication-priming intervention

* Prior studies increased goals of care discussions
» QOutpatient 31% =2 74%
* Inpatient (pilot) 8% =2 21%

2

T

Jumpstart

» Challenges
» Surveys of patients and families
» Manual abstraction of EHR

CAMBIA PALLIATIVE CARE CENTER OF EXCELLENCE ¥ QErinKKross ekross@uw.edu UNIVERSITY of WASHINGTON
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Background

* Refinements made:

* Creation of Jumpstart using EHR data rather than
patient- or family-member surveys

2

* Delivered to clinicians only

T

Jumpstart « Automated population of Jumpstart guide fields

» Automated Jumpstart delivery to clinicians by email

CAMBIA PALLIATIVE CARE CENTER OF EXCELLENCE ¥ QErinKKross ekross@uw.edu UNIVERSITY of WASHINGTON
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The Jumpstart Guide

L e Jumpstart Guide: a UW Medicine program

confidential—okay to share with team.

Figure 2. Example of Intervention

Jumpstart Guide: a UW Medicine program

Your patient: John Doe, MRN: H1234567

T Your patient may benefit from a goals of care talk

attorney for health care

fiessianng eamen. We have chosen your patient based on a diagnosis of 21 chronic illnesses.
. Please treat the patient health information on this guide as
o e B R e e T confidential—okay to share with team.

reluctant—do not start with death or CPR.

( “I want to know what's important to you so that we \
L provide the best care to fit your goals. Is that okay?" Y

Your patient: John Doe, MRN: H1234567

3. Pick the best topics for your patient. You do not have to do them all.
Topics Words to try

attorney for health care

s (R Code status Full code mm/dd/yyyy
status you can’t imagine living without them?” ) /
N Physician Orders for
4. Document a short note. A brief summary and a quote (a few of the L |fe — S ] Sta | n | 1] g Treatm e nt

serious your illness is and what to expect?” / “ -
A Advance directive Yes mm/dd/yyyy
N
‘ Durable power of No
Values "I you were to get sicker, »f!hal would
patient’s words) are enough. Your colleagues will appreciate it

Optional feedback
Select an option below to send us feedback on this message.

Cwindefinilelydn\\ @illdu iHimeaLhmD @ayhe, wichnsideD

(Nntapnmpnate\w ( Already done ) ( Other )
A

Brought to you by UW Medicine and the
(study name) Research Team. To reach us, call
(telephone No.) or email (study staff contact) Date created: mm/dd/yy

CAMBIA PALLIATIVE CARE CENTER OF EXCELLENCE ¥ @ErinKKross ekross@uw.edu UNIVERSITY of WASHINGTON
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Figure 2. Example of Intervention

Jumpstart Guide: a UW Medicine program

Your patient may benefit from a goals of care talk
We have chosen your patient based on a diagnoss of 21 chronic illnesses.
Please treat the patient health information on this guide as
confidential—okay to share with team.
Your patient: John Doe, MRN: H1234567

mm/dd/yyyy
mm/dd/yyyy

Code status Full code
Advance directive

Durable power of

attorney for health care
Physician Orders for
Life-Sustaining Treatment

1. Give yourself 5-10 min. The conversation does not have to be long.
2. Introduce the talk as a routine part of care. Some patients are
reluctant—do not start with death or CPR.

A
y

( “I want to know what's important to you so that we
\___ provide the best care tofit your goals. Is that okay?"

N

3. Pick the best topics for your patient. You do not have to do them all.
Topics Words totry

( “What have other doctors told you about how

| serious your iliness is and what to expect?” )

R

—_—
(" “What abilities are so important to you that

Understanding

X

Acceptable
status K you can't imagine living without them?” )
- N .
Val ( !fyouweretogetsicker, what would )
\___ bemostimportant to you? 4
N 2
4. Document a short note. A brief summary and a quote (a few of the

patient’s words) are enough. Your colleagues will appreciate it

Optional feedback

Select an option below to send us feedback on this message.

N - ~ —
(wm definitely do N u/wm doif time auowa (Mayhe, will cansidey

&=
Already done
A

1 Y
Not appropriate ) |
( _4

Other )
_4

Brought to you by UW Medicine and the
(study name) Research Team. To reach us, call
(telephone No.) or email (study staff contact)

Date created: mm/dd/yy

CAMBIA PALLIATIVE CARE CENTER OF EXCELLENCE
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The Jumpstart Guide

1. Give yourself 5-10 min. The conversation does not have to be long.

2. Introduce the talk as a routine part of care. Some patients are
reluctant—do not start with death or CPR.

“I want to know what’s important to you so that we
provide the best care to fit your goals. Is that okay?”

N

3. Pick the best topics for your patient. You do not have to do them all.
Topics Words to try
) “What have other doctors told you about how

Understanding : = = 2

serious your illness is and what to expect?
Acceptable “What abilities are so important to you that
status you can't imagine living without them?”
VIS If you were to get sicker, what would

be most important to you?”

N

. Document a short note. A brief summary and a quote (a few of the
patient’s words) are enough. Your colleagues will appreciate it.

¥ QErinKKross

X ekross@uw.edu

UNIVERSITY of WASHINGTON
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Research Question

Can a patient-specific, clinician-facing communication
priming intervention with discussion prompts effectively
promote goals of care discussions between clinicians
and hospitalized older adults with serious illness?

.

R
< ., £

Jumpstart

Image source: National Hospice and Palliative Care Organization (caringinfo.org)

CAMBIA PALLIATIVE CARE CENTER OF EXCELLENCE ¥ Q@ErinKKross (& ekross@uw.edu UNIVERSITY of WASHINGTON
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Design and Setting

« Pragmatic randomized trial of Jumpstart vs usual care
« Utilized waiver of consent; all eligible patients randomized
« Randomization stratified by hospital and history of dementia

* 3 hospitals within UW Medicine system

o aend g

= g 3 ﬁ. —
University of Washington Medical Center Harborview Medical Center Northwest Hospital & Medical Center
(quaternary academic center) (county hospital, trauma center) (community hospital)

CAMBIA PALLIATIVE CARE CENTER OF EXCELLENCE ¥ Q@ErinKKross (& ekross@uw.edu UNIVERSITY of WASHINGTON
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Patient Population

* Hospitalized (12-96 hours)

* Age = 55 with at least one Dartmouth Atlas chronic
condition; or, age = 80

* Exclusions:

« Documentation of goals of care discussion or palliative care
consultation during current hospitalization

 Transplant within prior year
» Hospice or comfort measures only
« Suicidality or confidential records

CAMBIA PALLIATIVE CARE CENTER OF EXCELLENCE ¥ QErinKKross ekross@uw.edu UNIVERSITY of WASHINGTON
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Jumpstart Delivery

Delivered to members of primary hospital team
on day of randomization

Your patient may benefit from a goals of care talk

We have chosen your patient based on a diagnosis of 21 chronic illnesses
Please treat the patient health information on this guide as
confidential—okay to share with team.

.
» Secure email
Your patient: John Doe, MRN: H1234567

Code status Full code mm/dd/yyyy

. . Advance directive Yes mm/dd/yyyy
Durable power of No

[ ) attorney for health care
Reminder n 1€SSage via pager
Life-Sustaining Treatment
yy By
1. Give yourself 5-10 min. The t have to be long.

2. Introduce the talk as a routine part of care. Some patients are
reluctant—do not start with death or CPR.

I want to know what's important to you so that we b

provide the best care to fit your goals. Is that okay?"

. Pick the best topics for your patient. You do not have to do themaall.

w

Topics. Words to try

(" “What have other doctors told you about haw\‘

Undetstanding {__serous youlines isand what to expect?” )

y- = = 2
Acceptable (" "What abilities are so important to you that \‘
status \__you can't imagine living without them?”

N

("~ “If you were to gt sicker, what would \‘

Values
\ be most important to you?”
- B Yo _4

4. Document a short note. A brief summary and a quote (a few of the
patient’s words) are enough. Your colleagues will appreciate it.

CAMBIA PALLIATIVE CARE CENTER OF EXCELLENCE ¥ Q@ErinKKross (& ekross@uw.edu UNIVERSITY of WASHINGTON
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Primary Outcome

Proportion of patients with EHR-documented goals of care

discussion within 30 days of randomization

» Goals of care discussions defined as discussions about overarching goals for
medical care, but going beyond “just code status” (e.g. DNR/DNI)

* |dentified by natural language processing (NLP) screened human abstraction

= 200
-

All participants’ NLP NLP-screened Manual Human-confirmed
EHR records screening records abstraction outcomes
CAMBIA PALLIATIVE CARE CENTER OF EXCELLENCE ’ @El’inKKI’OSS < ekross@uw.edu UNIVERSITY Of WASHINGTON
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Why use NLP to screen records?

To manually review for GOC discussions:
2,500 patients’ notes from randomization to +30 days
= 45,000 notes
= 320 million words
= 640,000 pages
= 1,300 reams of printer paper
= a stack of paper as tall as this 26-story building:
= 3000 abstractor-hours
= 3 abstractors x 0.4 FTE x 1.2 years
= $200,000

A - ' - . ~
O ————— —— i o— o— o {— o= " -
1 o ———— T — " — - — - - -

CAMBIA PALLIATIVE CARE CENTER OF EXCELLENCE W @ErinKKross (& ekross@uw.edu UNIVERSITY of WASHINGTON
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Why not just search the EHR for “goals of care™?

Search string Sensitivity, note-level Specificity, note-level

“goals of care” 38.3%

CAMBIA PALLIATIVE CARE CENTER OF EXCELLENCE ¥ @ErinKKross

X ekross@uw.edu UNIVERSITY of WASHINGTON
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Training NLP to identify GOC discussions

TRAINNG DD%% A, gﬁ%%
Ak P
R el

4,642 notes from Human-labeled training data:
a previous pilot study 340 notes with GOC discussions,

4302 notes without GOC discussions

Lee RY et al. JAMA Network Open. 2023;6(3):e231204

CAMBIA PALLIATIVE CARE CENTER OF EXCELLENCE ¥ @ErinKKross ekross@uw.edu UNIVERSITY of WASHINGTON
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Training NLP to identify GOC discussions

TRAINING %%%% L g%%%
OOONO C ' BBBI
hklklk HEEBE

4,642 notes from Human-labeled training data:
a previous pilot study 340 notes with GOC discussions,

4302 notes without GOC discussions B E RT

deep learning
NLP model

Lee RY et al. JAMA Network Open. 2023;6(3):e231204

CAMBIA PALLIATIVE CARE CENTER OF EXCELLENCE ¥ @ErinKKross UNIVERSITY of WASHINGTON
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Training NLP to identify GOC discussions
TRAINING DODD  wme BRRBA

D D D D abstraction B \L\ B B
AR R I 6 ) -
BORR SEEE

4,642 notes from Human-labeled training data:
a previous pilot study 340 notes with GOC discussions,

4302 notes without GOC discussions B E R I

deep learning
NLP model

PREDICTION ﬁEEEEE AEBERE
BEBBEB BELBBE
N A S
BBBBBG DEBBHE
L e oY e SRS
1] ShEBES

Trial dataset: 44,324 notes BERT NLP predictions
from 2,512 patients in trial for trial outcomes

Lee RY et al. JAMA Network Open. 2023;6(3):€231204
CAMBIA PALLIATIVE CARE CENTER OF EXCELLENCE L 4 @ErinKKross ekross@uw.edu UNIVERSITY of WASHINGTON
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Validating the NLP model

TRAINING D D D D Human A B B E

D D D D abstraction EI jﬁ
hlhlklk @- EIEIE
h]h]hlk BBBE

4,642 notes from Human-labeled training data:
a previous pilot study 340 notes with GOC discussions,

4302 notes without GOC discussio’ns B E R I

deep learning

NLP model
PREDICTION BBBBBMN AEEBBHE
DEBBBY RRRRs
SEERAR I ST ERNS
BEBEBY DA
] e BEHEEE
BOHLEGG AN
Trial dataset: 44,324 notes BERT NLP predictions
from 2,512 patients in trial for trial outcomes
VALIDATION
Performance evaluation
; BOHROD
luman
abstraction @ ﬁ ﬁ E ﬁ }
B ) Pﬁ Pﬁ B Compare BERT predictions
H labeled pl against manual abstraction of
2,480 notes from 159-patient sample validation sample

of trial participants

Lee RY et al. JAMA Network Open. 2023;6(3):e231204

CAMBIA PALLIATIVE CARE CENTER OF EXCELLENCE ¥ @ErinKKross ekross@uw.edu UNIVERSITY of WASHINGTON
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Validating the NLP model

E‘ Sensitivity and specificity PPV and sensitivity
a : . - _—l/\/\/
0.8 0.8
= 0.6 0.6
2 >
= a
(%) o
c
&
0.4 0.4+
Note level: AUPRC, 0.824
0.2- 0.2 Patient level: AUPRC, 0.879
Note level: AUC,0.962 | Feemmmmm oo e
; Patient level: AUC, 0.924
0- ; ; ; : : 0 ‘ ‘ ‘ ; ‘
0 0.2 0.4 0.6 0.8 1.0 0 0.2 0.4 0.6 0.8 1.0
1-Specificity Sensitivity

At maximal patient F,: 82.5% sensitive, 89.2% specific

Lee RY et al. JAMA Network Open. 2023;6(3):e231204
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NLP-screened human abstraction

PRIMARY OUTCOME: Does the text shown
above represent a goals -of -care discussion?

[Reference: PICSI-H1 Coding Flowchart.]

CAMBIA PALLIATIVE CARE CENTER OF EXCELLENCE ¥ Q@ErinKKross (& ekross@uw.edu UNIVERSITY of WASHINGTON
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Selecting an NLP screening threshold

4— 1.2 million

More permissive screening threshold i
= more sensitivity for outcome 0.926> L 15000
= more passages for humans to verify sorso B NLP only? |
= more study power (lower detectable risk difference)

0.0700 - 10000

We selected a screening threshold corresponding to:

+ 92.6% patient-level sensitivity 0.0650

» 22,187 (0.8%) EHR passages from 1,957 patients (78%)
that screened positive; median 52 words per passage

5000

Detectable RD at 80% power

0.0600

‘0N ‘U011eIISLIAA Bulinbay sabessed YH3 pa1ewilsy

» 34.3 abstractor-hours to adjudicate all screen-positive
passages from randomization to first GOC discussion 005377 ‘ , S — ‘
(Or 30 dayS |f none present) 0.75 0.80 0.85 0.90 0.95 1.00

Sensitivity

- 7,494 passages adjudicated to complete primary outcome

+ Passages adjudicated in pseudo-random order, blinded to
patient ID and randomization

Lee RY et al. JAMA Network Open. 2023;6(3):e231204

CAMBIA PALLIATIVE CARE CENTER OF EXCELLENCE ¥ Q@ErinKKross (& ekross@uw.edu UNIVERSITY of WASHINGTON
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Secondary Outcomes

Obtained from the EHR 30 days after randomization
 |CU admissions
» ED visits
« Palliative care consultation
» |CU and hospital-free days
* Death
» Hospital readmission (within 7 days of discharge)

CAMBIA PALLIATIVE CARE CENTER OF EXCELLENCE ¥ QErinKKross ekross@uw.edu UNIVERSITY of WASHINGTON
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Patient Characteristics

Obtained from the EHR

« Race and ethnicity
» Minoritized race or ethnicity = race and ethnicity other than non-Hispanic White

« Sex
 History of dementia

» ICD-10 codes at randomization
* Added manual adjudication of EHR notes

CAMBIA PALLIATIVE CARE CENTER OF EXCELLENCE ¥ Q@ErinKKross (& ekross@uw.edu UNIVERSITY of WASHINGTON
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Analysis

* Primary outcome:
* Linear regression with robust SEs
 Adjusted for hospital and history of dementia at randomization

* Also evaluated effect of intervention by age, sex, minoritized race or
ethnicity, dementia

« Secondary outcomes:
» Regression models similar to primary outcome approach

CAMBIA PALLIATIVE CARE CENTER OF EXCELLENCE ¥ QErinKKross ekross@uw.edu UNIVERSITY of WASHINGTON
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Pragmatic Design: Overview

« Sample
« Daily report of “potentially-eligible” participants vs. manual review to
confirm eligibility
» Jumpstart intervention

» Auto-populate with EHR data in HTML/PDF format, email and text
page vs. manually identify the clinical team to ensure appropriate
delivery

« Qutcomes

 All outcomes identified automatically from EHR and, for goals of care,
using NLP methods vs. use of human-screened abstraction to confirm
positively identified goals of care documentation

CAMBIA PALLIATIVE CARE CENTER OF EXCELLENCE ¥ QErinKKross ekross@uw.edu UNIVERSITY of WASHINGTON
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PRECIS-2 Trial Design Tool

Pragmatic Explanatory Continuum Indicator Summary

Eligibility
Who is selected to
participate in the trial?
Primary analysis Recruitment
To what extent How are participants
are all data recruited into the
included? trial?

Primary outcome Setting
How relevant Where is the
isitto trial being
participants? done?
Follow-up Organisation
How closely are What expertise and
participants resources are needed
followed-up? to deliver the
intervention?
Flexibility: adherence Flexibility: delivery
What measures are in place How should the
to make sure participants intervention
adhere to the intervention? be delivered?
Loudin K et al, BMJ 2015;350:h2147
CAMBIA PALLIATIVE CARE CENTER OF EXCELLENCE L 4 @ErinKKross ekross@uw.edu UNIVERSITY of WASHINGTON
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PRECIS-2 Trial Design Tool

Pragmatic Explanatory Continuum Indicator Summary

Eligibility
Who is selected to
participate in the trial?
Primary analysis Recruitment
To what extent How are participants
are all data recruited into the
included? trial?

Primary outcome Setting
How relevant Where is the
isitto trial being
participants? done?
Follow-up Organisation
How closely are What expertise and
participants resources are needed
followed-up? to deliver the
intervention?
Flexibility: adherence Flexibility: delivery
What measures are in place How should the
to make sure participants intervention
adhere to the intervention? be delivered?
Loudin K et al, BMJ 2015;350:h2147
CAMBIA PALLIATIVE CARE CENTER OF EXCELLENCE L 4 @ErinKKross ekross@uw.edu UNIVERSITY of WASHINGTON
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_ . Eligibility

PRECIS-2 Domains Who is selected to

- Eligibility participate in the trial?
Recruitment 5

Setting

Organisation
Flexibility: delivery (OF  Few exclusion criteria

Flexibility: adherence

* Most inclusion criteria, including
serious illness, from EHR data

Follow-up

Primary outcome

Primary analysis

» Daily automated EHR reports of
eligible patients that were
manually reviewed

CAMBIA PALLIATIVE CARE CENTER OF EXCELLENCE ¥ QErinKKross ekross@uw.edu UNIVERSITY of WASHINGTON
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PRECIS-2 Domains
Eligibility

Recruitment

Setting » Staff needed to identify clinical team

to receive Jumpstart

- Organisation
Flexibility: delivery

Flexibility: adherence

« Staff needed to implement
automated Jumpstart procedures

Follow-up
Primary outcome

Primary analysis

Organisation
What expertise and
resources are needed
to deliver the
intervention?

CAMBIA PALLIATIVE CARE CENTER OF EXCELLENCE ¥ QErinKKross ekross@uw.edu UNIVERSITY of WASHINGTON
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PRECIS-2 Domains
Eligibility
Recruitment 5

- Setting
Organisation
Flexibility: delivery

Flexibility: adherence

Setting
Follow-up Where is the
Primary outcome trlgzgzl?ng

Primary analysis

« Three hospitals: academic,
county, community

* One health system

CAMBIA PALLIATIVE CARE CENTER OF EXCELLENCE ¥ QErinKKross ekross@uw.edu UNIVERSITY of WASHINGTON
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PRECIS-2 Domains

Eligibility

Recruitment 15

Setting

Organisation » Qutcomes collected from EHR using automated methods; no
Flexibility: delivery need to recontact patients

Flexibility: adherence

» Clinicians might choose to conduct a goals-of-care discussion

- Follow-up ) ] * .
Primary outcome in subsequent encounter, but neither intervention nor follow-up
Primary analysis required activities beyond the target hospitalization

Follow-up
How closely are
participants
followed-up?

CAMBIA PALLIATIVE CARE CENTER OF EXCELLENCE ¥ QErinKKross ekross@uw.edu UNIVERSITY of WASHINGTON
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PRECIS-2 Domains

>

Eligibility

Recruitment

Recruitment
How are participants
recruited into the
trial?

Setting
Organisation
Flexibility: delivery

Flexibility: adherence

Patients: no additional effort than usual care;
waiver of informed consent approved by IRB

Follow-up
Primary outcome

Primary analysis

« Clinicians: contacted by email and text page to
alert them to the Jumpstart
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PRECIS-2 Domains
Eligibility
Recruitment 5
Setting
Organisation

- Flexibility: delivery
Flexibility: adherence
Follow-up

Primary outcome

Primary analysis

« Jumpstart provided without additional
protocols or measures to improve

compliance
 No specific advice on allowed co- Mowshouldthe
interventions or complications bo delivorods
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PRECIS-2 Domains
Eligibility
Recruitment 5
Setting
Organisation
Flexibility: delivery

- Flexibility: adherence
Follow-up

Primary outcome

Primary analysis

No more than usual encouragement to
adhere to Jumpstart recommendations

* No exclusions based on adherence

Flexibility: adherence * No measures to improve adherence if
What measures are in place .
to make sure participants found Want|ng

adhere to the intervention?
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PRECIS-2 Domains
Eligibility
Recruitment 5
Setting
Organisation

Flexibility: delivery

Flexibility: adherence
Primary outcome

Follow-up How relevant

isitto

- Primary outcome participants?

Primary analysis

* Documented GOC discussions are highly
relevant to patients with serious illness

~/L 7
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PRECIS-2 Domains

Eligibility
: Primary analysis

Recruitment To what extent
T
Organisation
Flexibility: delivery
Flexibility: adherence
Follow-up * Used intention to treat analysis
Pri t -

. - All data obtained from EHR

- Primary analysis
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Results

3918 Hospitalized adults assessed for eligibility who were either 255 y
of age with any of the chronic illnesses used by the Dartmouth
Atlas project to study end-of-life care or 280 y of age

1406 Excluded?
483 Had already discussed goals of care
294 Discharged before screening
240 Had undergone a transplant within 1y, received
chimeric antigen receptor T-cell therapy, or had
a history of bone marrow transplant
125 Had suicidal ideation during current hospitalization,
were a resident at a psychiatric facility, or were
transferring to or from psychiatric service
111 Clinician opted out of study
63 Receiving inpatient palliative care
49 Receiving comfort care
45 Receiving outpatient palliative care
23 Confidential record (eg, under law enforcement
custody or victim of violence)
14 Clinician decision to opt patient out of study
2 Other reason
1 Identity unknown

(" 2512 Randomized®

1255 Randomized to receive patient-specific 1257 Randomized to receive usual care

intervention to prompt and guide 1257 Received usual care as randomized
discussion on goals of care

1255 Received intervention as

randomized
} !
0 Lost to follow-up ‘ 0 Lost to follow-up
| |
1255 Included in primary analysis ‘ 1257 Included in primary analysis
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Curtis dRalntervention to promote goals of care discussions for haéfiHRO2S 32AE: 2028

Table 1. Demographics and Baseline Characteristics in a Trial of a Communication Guide

Characteristic

Intervention (n = 1255)

Usual care (n = 1257)

Age, median (IQR), y
Sex, No. (%)
Female
Male
Race and ethnicity, No./total (%)?
American Indian or Alaska Native
Asian
Black
Hispanic
Native Hawaiian or Pacific Islander
Non-Hispanic
White
Minoritized race or ethnicity, No./total (%)
Marital status, No./total (%)
Married
Single
Widowed
Divorced or separated
Limited spoken English proficiency, No. (%)
No
Yes (prefer another spoken language)
Use American Sign Language or need interpreter or interpreter services

Preferred language not documented

70 (63-80)

543 (43.3)
712 (56.7)

21/1218(1.7)
143/1218 (11.7)
168/1218 (13.8)
77/1248 (6.2)
4/1218 (0.3)
1171/1248 (93.8)
882/1218 (72.4)
409/1224 (33.4)

502/1238 (40.5)
346/1238 (27.9)
199/1238 (16.1)
191/1238 (15.4)

1061 (84.5)
186 (14.8)
3(0.3)
5(0.4)

70 (62-80)

513 (40.8)
744 (59.2)

24/1216 (2.0)
149/1216 (12.3)
148/1216 (12.2)
73/1249 (5.8)
9/1216 (0.7)
1176/1249 (94.2)
886/1216 (72.9)
394/1220 (32.3)

515/1242 (41.5)
349/1242 (28.1)
187/1242 (15.1)
191/1242 (15.4)

1078 (85.8)
171 (13.6)
0

8(0.6)
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Table 1. Demographics and Baseline Characteristics in a Trial of a Communication Guide

Characteristic Intervention (n = 1255) Usual care (n = 1257)
I Age, median (IQR), y 70 (63-80) 70 (62-80)
Sex, No. (%)
Female 543 (43.3) 513 (40.8)
Male 712 (56.7) 744 (59.2)

Race and ethnicity, No./total (%)?
American Indian or Alaska Native
Asian
Black
Hispanic
Native Hawaiian or Pacific Islander
Non-Hispanic
White

Minoritized race or ethnicity, No./total (%)

Marital status, No./total (%)
Married
Single
Widowed

Divorced or separated

Limited spoken English proficiency, No. (%)

No

Yes (prefer another spoken language)

Use American Sign Language or need interpreter or interpreter services

Preferred language not documented

21/1218(1.7)
143/1218 (11.7)
168/1218 (13.8)
77/1248 (6.2)
4/1218 (0.3)
1171/1248 (93.8)
882/1218 (72.4)
409/1224 (33.4)

502/1238 (40.5)
346/1238 (27.9)
199/1238 (16.1)
191/1238 (15.4)

1061 (84.5)
186 (14.8)
3(0.3)
5(0.4)

24/1216 (2.0)
149/1216 (12.3)
148/1216 (12.2)
73/1249 (5.8)
9/1216 (0.7)
1176/1249 (94.2)
886/1216 (72.9)
394/1220 (32.3)

515/1242 (41.5)
349/1242 (28.1)
187/1242 (15.1)
191/1242 (15.4)

1078 (85.8)
171 (13.6)
0

8(0.6)
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Table 1. Demographics and Baseline Characteristics in a Trial of a Communication Guide

Characteristic

Intervention (n = 1255)

Usual care (n = 1257)

Age, median (IQR), y

Sex, No. (%)
Female
Male

Race and ethnicity, No./total (%)?
American Indian or Alaska Native
Asian
Black
Hispanic
Native Hawaiian or Pacific Islander
Non-Hispanic
White

70 (63-80)

543 (43.3)
712 (56.7)

21/1218(1.7)
143/1218 (11.7)
168/1218 (13.8)
77/1248 (6.2)
4/1218 (0.3)
1171/1248 (93.8)
882/1218 (72.4)

70 (62-80)

513 (40.8)
744 (59.2)

24/1216 (2.0)
149/1216 (12.3)
148/1216 (12.2)
73/1249 (5.8)
9/1216 (0.7)
1176/1249 (94.2)
886/1216 (72.9)

I Minoritized race or ethnicity, No./total (%)

409/1224 (33.4)

394/1220(32.3)

Marital status, No./total (%)
Married
Single
Widowed
Divorced or separated
Limited spoken English proficiency, No. (%)
No
Yes (prefer another spoken language)
Use American Sign Language or need interpreter or interpreter services

Preferred language not documented

502/1238 (40.5)
346/1238 (27.9)
199/1238 (16.1)
191/1238 (15.4)

1061 (84.5)
186 (14.8)
3(0.3)
5(0.4)

515/1242 (41.5)
349/1242 (28.1)
187/1242 (15.1)
191/1242 (15.4)

1078 (85.8)
171 (13.6)
0

8(0.6)
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Table 1. Demographics and Baseline Characteristics in a Trial of a Communication Guide

Characteristic

Intervention (n = 1255)

Usual care (n = 1257)

Chronic illness (categories are not mutually exclusive), No.

Coronary artery disease
Heart failure
Lung disease
Kidney failure
Cancer
Peripheral vascular disease
Diabetes
Dementia
History of dementia at randomization?
Expanded definition for history of dementia®
Liver disease
Deyo-Charlson Comorbidity Index, median (IQR)*
Advance directive in EHR prior to admission, No. (%)
Designated power of attorney prior to enrollment, No. (%)
POLST prior to enrollment, No. (%)
Hospital, No. (%)
County
Community

University

e)°
424 (33.8)
356 (28.4)
339(27.0)
301 (24.0)
300(23.9)
269 (21.4)
190(15.1)

140 (11.2)
172 (13.7)
163 (13.0)
4(2-6)
97(7.7)
154 (12.3)
94 (7.5)

485 (38.6)
328(26.1)
442 (35.2)

442 (35.2)
342(27.2)
341(27.1)
326 (25.9)
296 (23.5)
269 (21.4)
196 (15.6)

140 (11.1)
183 (14.6)
152 (12.1)
4(3-6)

134 (10.7)
167 (13.3)
90 (7.2)

487 (38.7)
327 (26.0)
443 (35.2)
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Table 1. Demographics and Baseline Characteristics in a Trial of a Communication Guide

Characteristic Intervention (n = 1255) Usual care (n = 1257)
Chronicillness (categories are not mutually exclusive), No. (%)¢
Coronary artery disease 424 (33.8) 442 (35.2)
Heart failure 356 (28.4) 342 (27.2)
Lung disease 339 (27.0) 341(27.1)
Kidney failure 301 (24.0) 326 (25.9)
Cancer 300(23.9) 296 (23.5)
Peripheral vascular disease 269 (21.4) 269 (21.4)
Diabetes 190 (15.1) 196 (15.6)
Dementia
History of dementia at randomization? 140 (11.2) 140 (11.1)
Expanded definition for history of dementia® 172 (13.7) 183 (14.6)
Liver disease 163 (13.0) 152 (12.1)
Deyo-Charlson Comorbidity Index, median (IQR)* 4(2-6) 4 (3-6)
Advance directive in EHR prior to admission, No. (%) 97 (7.7) 134 (10.7)
Designated power of attorney prior to enrollment, No. (%) 154 (12.3) 167 (13.3)
POLST prior to enrollment, No. (%) 94 (7.5) 90(7.2)
Hospital, No. (%)
County 485 (38.6) 487 (38.7)
Community 328(26.1) 327 (26.0)
University 442 (35.2) 443 (35.2)
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Table 1. Demographics and Baseline Characteristics in a Trial of a Communication Guide

Characteristic

Intervention (n = 1255)

Usual care (n = 1257)

Chronicillness (categories are not mutually exclusive), No. (%)¢
Coronary artery disease 424 (33.8) 442 (35.2)
Heart failure 356 (28.4) 342 (27.2)
Lung disease 339 (27.0) 341(27.1)
Kidney failure 301 (24.0) 326 (25.9)
Cancer 300(23.9) 296 (23.5)
Peripheral vascular disease 269 (21.4) 269 (21.4)
Diabetes 190 (15.1) 196 (15.6)
Dementia
History of dementia at randomization? 140 (11.2) 140 (11.1)
Expanded definition for history of dementia® 172 (13.7) 183 (14.6)
Liver disease 163 (13.0) 152 (12.1)
Deyo-Charlson Comorbidity Index, median (IQR)* 4(2-6) 4 (3-6)
Advance directive in EHR prior to admission, No. (%) 97 (7.7) 134 (10.7)
Designated power of attorney prior to enrollment, No. (%) 154 (12.3) 167 (13.3)
POLST prior to enrollment, No. (%) 94 (7.5) 90(7.2)
Hospital, No. (%)
County 485 (38.6) 487 (38.7)
Community 328(26.1) 327 (26.0)
University 442 (35.2) 443 (35.2)
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Results

Table 2. Effect of Clinician-Facing Intervention on Primary and Secondary Outcomes

Intervention Usual care

(n =1255) (n=1257) Adjusted difference, % (95% Cl)*> P value?®
Primary outcome
EHR-documented goals-of-care discussions within 30 d, No. (%) 433 (34.5) 382 (30.4) 4.1(0.4t07.8) .03
Secondary outcomes
Required ICU care within 30 d after randomization, No. (%) 343 (27.3) 356 (28.3) -1.0(-4.4t02.5) .58
Required ED care within 30 d after randomization, No. (%) 217 (17.3) 234 (18.6) -1.3(-4.3t01.7) .39
I(-(I)/o)spital readmission within 7 d after hospital discharge, No. 81 (6.5) 90(7.2) -0.7(-2.7t0 1.3) 48
Death within 30 d after randomization, No. (%) 70 (5.6) 64 (5.1) 0.5(-1.3t02.2) .59
(P;l)liative care consultation within 30 d after randomization, No. 63 (5.0) 62 (4.9) 0.001 (-1.6t01.8) 91
Time spent out of ICU and alive within 30 d after randomization, 27.8 (6.2) 27.9(6.1) -0.08 (0.6 t0 0.4)° .75
mean (SD), d
Time spent out of hospital and alive within 30 d after 21.6 (9.1) 22.0(8.7) -0.4(-1.1t00.3)® 31
randomization, mean (SD), d
Time spent in hospital after randomization, mean (SD), d 8.4(11.9) 8.1(12.1) 0.3(-0.6t01.3)° 48
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Results

Table 2. Effect of Clinician-Facing Intervention on Primary and Secondary Outcomes

Intervention Usual care

(n = 1255) (n=1257) Adjusted difference, % (95% CI)*> P value?®
Primary outcome
EHR-documented goals-of-care discussions within 30 d, No. (%) 433 (34.5) 382 (30.4) 4.1(0.4t07.8) .03
Secondary outcomes
Required ICU care within 30 d after randomization, No. (%) 343 (27.3) 356 (28.3) -1.0(-4.4t02.5) .58
Required ED care within 30 d after randomization, No. (%) 217 (17.3) 234 (18.6) -1.3(-4.3t01.7) .39
I(-(I)/o)spital readmission within 7 d after hospital discharge, No. 81 (6.5) 90(7.2) -0.7(-2.7t0 1.3) 48
Death within 30 d after randomization, No. (%) 70 (5.6) 64 (5.1) 0.5(-1.3t02.2) .59
(P;l)liative care consultation within 30 d after randomization, No. 63 (5.0) 62 (4.9) 0.001 (-1.6t01.8) 91
Time spent out of ICU and alive within 30 d after randomization, 27.8 (6.2) 27.9(6.1) -0.08 (0.6 t0 0.4)° .75
mean (SD), d
Time spent out of hospital and alive within 30 d after 21.6 (9.1) 22.0(8.7) -0.4(-1.1t00.3)® 31
randomization, mean (SD), d
Time spent in hospital after randomization, mean (SD), d 8.4(11.9) 8.1(12.1) 0.3(-0.6t01.3)° 48
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Results

Table 2. Effect of Clinician-Facing Intervention on Primary and Secondary Outcomes

Intervention Usual care

(n =1255) (n=1257) Adjusted difference, % (95% Cl)*> P value?®
Primary outcome
EHR-documented goals-of-care discussions within 30 d, No. (%) 433 (34.5) 382 (30.4) 4.1(0.4t07.8) .03
Secondary outcomes
Required ICU care within 30 d after randomization, No. (%) 343 (27.3) 356 (28.3) -1.0(-4.4t02.5) .58
Required ED care within 30 d after randomization, No. (%) 217 (17.3) 234 (18.6) -1.3(-4.3t01.7) .39
I(-(I)/o)spital readmission within 7 d after hospital discharge, No. 81 (6.5) 90(7.2) -0.7(-2.7t0 1.3) 48
Death within 30 d after randomization, No. (%) 70 (5.6) 64 (5.1) 0.5(-1.3t02.2) .59
(P;l)liative care consultation within 30 d after randomization, No. 63 (5.0) 62 (4.9) 0.001 (-1.6t01.8) 91
Time spent out of ICU and alive within 30 d after randomization, 27.8 (6.2) 27.9(6.1) -0.08 (0.6 t0 0.4)° .75
mean (SD), d
Time spent out of hospital and alive within 30 d after 21.6 (9.1) 22.0(8.7) -0.4(-1.1t00.3)® 31
randomization, mean (SD), d
Time spent in hospital after randomization, mean (SD), d 8.4(11.9) 8.1(12.1) 0.3(-0.6t01.3)° 48
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Modifiers of Treatment Effect

Figure 3. Comparison of Subgroups With Regard to Associations Between the Intervention Effect and the Occurrence of Discussions on Goals of Care

Documented goals-of-care discussion
within 30 d, No./total (%)

Intervention

Usual care

Difference, %
(95% CI)

History of dementia at randomization?
No dementia

Dementia
Sexb

Male

Female

Race and ethnicityP
Minoritized race or ethnicity
Non-Hispanic White

Study site¢
County

Community

University

385/1115 (34.5)
48/140 (34.3)

246/712 (34.6)
187/543 (34.4)

146/409 (35.7)
276/815 (33.9)

171/485 (35.3)
85/328 (25.9)
177/442 (40.0)

332/1117 (29.7)

50/140 (35.7)

226/744 (30.4)
156/513 (30.4)

101/394 (25.6)
266/826 (32.2)

145/487 (29.8)
88/327 (26.9)
149/443 (33.6)

4.8(1.0t08.7)
-1.4(-12.8t09.9)

Favors | Favors

usual care i intervention

4.2 (-0.6t09.0)
4.1(-1.5t09.7)

10.2 (4.0to 16.5)
1.6(-3.0t06.2)

5.5(-0.4t0 11.4)
-1.0(-7.8t05.8)
6.4 (0to012.8)

T T T T

-15 -10

-5 0 5 10
Difference, % (95% Cl)

15

20

P value for
interaction

31

.98

.03

.24
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Modifiers of Treatment Effect

Figure 3. Comparison of Subgroups With Regard to Associations Between the Intervention Effect and the Occurrence of Discussions on Goals of Care

Documented goals-of-care discussion
within 30 d, No./total (%)

Difference, % Favors : Favors P value for
Intervention Usual care (95% CI) usual care i intervention interaction
History of dementia at randomization?
No dementia 385/1115(34.5) 332/1117 (29.7) 4.8(1.0t08.7) —l— B
Dementia 48/140 (34.3) 50/140 (35.7) -1.4(-12.8109.9) u-
Sexb é
Male 246/712 (34.6) 226/744 (30.4) 4.2 (-0.6t09.0) ——I— 98
Female 187/543 (34.4) 156/513 (30.4) 4.1(-1.5t09.7) ——— '
Race and ethnicity®
Minoritized race or ethnicity 146/409 (35.7) 101/394 (25.6) 10.2 (4.0to0 16.5) —_— 03
Non-Hispanic White 276/815 (33.9) 266/826 (32.2) 1.6(-3.0t06.2) — -
Study site¢
County 171/485 (35.3) 145/487 (29.8) 5.5(-0.4t011.4) —l—
Community 85/328 (25.9) 88/327 (26.9) -1.0(-7.8t05.8) —-— .24
University 177/442 (40.0) 149/443 (33.6) 6.4 (0t012.8) E

T T T T

-15 -10

-5 0 5 10
Difference, % (95% Cl)

15

20
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Conclusion

Among hospitalized older adults with serious iliness, a
pragmatic clinician-facing communication-priming intervention
significantly improved documentation of goals of care
discussions in the electronic health record, with a greater effect
size in racially or ethnically minoritized patients.
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Limitations

* Single healthcare system in one region
* Potential for outcome misclassification using EHR
 Potential for bias from differential performance of NLP model

» Goals-of-care discussion is a complex construct with variable
quality

« Combined single category of racially or ethnically minoritized
patients
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Implications

* Provides evidence that a low-touch intervention can nudge
clinicians to change behavior

 Overall prevalence of goals-of-care discussions is low suggesting
opportunity for improvement

« Jumpstart may be useful in enhancing equity in serious illness
communication among racially or ethnically minoritized patients
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Thank you!

JAMA. 2023;329(23):2028
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Tools: Database

PICSI-H Study

CLINICIAN INTERVIEWS:

Screen Patients Add or Edit Clinician Information Add staff Member Build Consort Report PDF Send Email Invitation
Send Belated Jumpstart Add or Edit GOCD Information Edit staff Info Build Enrollment Chart PDF Follow Up on Nonresponse
Flag NWH Patients as Too Late Send Disclosures CROMS--Enrollment Report View/Update Interview Status

Add Clinician Communication

Add Patient-Clinician Linkage

Add New Version of Video

Close Switchboard

Close Database

CAMBIA PALLIATIVE CARE CENTER OF EXCELLENCE

¥ @ErinKKross ekross@uw.edu
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Eligibility
Who is selected to
participate in the trial?
Primary analysis Recruitment
To what extent How are participants
are all data recruited into the
included? trial?

Primary outcome Setting
How relevant Where is the
isitto trial being
participants? done?
Follow-up Organisation
How closely are What expertise and

resources are needed
to deliver the
intervention?

participants
followed-up?

Flexibility: adherence Flexibility: delivery
What measures are in place How should the
to make sure participants intervention
adhere to the intervention? be delivered?
Loudin K et al, BMJ 2015;350:h2147
CAMBIA PALLIATIVE CARE CENTER OF EXCELLENCE ¥ @ErinKKross ekross@uw.edu UNIVERSITY of WASHINGTON
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Pragmatic Design

/

Automated

Sample

Daily “pre-eligible” report

Jumpstart intervention

Form: Prepopulated by EHR data
Format: HTML or PDF
Delivery: Email and text page

Qutcomes

.

NLP algorithm

~

Utilization from EHR

/

CAMBIA PALLIATIVE CARE CENTER OF EXCELLENCE

¥ QErinKKross

/ Manual assistance \

Sample
» Patients: eligibility confirmation

Jumpstart intervention
» Delivery: identification of hospital
clinician team

Outcomes
« Human-screened abstraction of
positively identified goals of care

\documentation /

ekross@uw.edu

UNIVERSITY of WASHINGTON
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NLP: From words to “vectors”

1-dimensional vector representation A ( Hypothetical )
(“Bag of words”) 2-dimensional vector representation

S 273
aardvark ... 274 y shout
abrupt ..... 275 O(,_\speak dance (“viig(lking
agree ...... 276 - © o
apple ...... 277 e
animal ..... 2778
anchor ..... 279 Okir?queen .
argue ...... 280 g?:;y
artist ..... 281
assist ..... 282 X
awkwardly .. 283

- J - J
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NLP: From words to “vectors”

Hypothetical 2-dimensional vector representation
of the word stand in various use contexts
stand - verh
‘stand #)
: y
. Tho e stand i
intransitive verb by the red Sign' | can't stand O
1 a :tosupport oneself on the feet in an erect position O O my roomate.
b :to be a specified height when fully erect
stands six feet two We were WatChIng Wl" |t WIthStand O
¢ : to rise to an erect position from the stands. a hurricane?
2 a :totake up or maintain a specified position or posture ’
stand aside
can you stand on your head
b :to maintain one's position
stand firm Please stand for the | stand corrected!
R ‘ i national anthem.
3 [fﬁe{n a parr:\ﬁcular state or situation O |f yOU Stand fOf nothing, BUI'I',
() what will you fall for?
OThere is standing
room only.
- X J

Dictionary source: Merriam-Webster.com Dictionary
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BERT NLP models

Our hypothetical BERT: 768-dimensional vectors in a 12-layer 12-head deep learning model
2-D vector model

» Released as free software by Google Research in 2018

k== » Each token (i.e. subword) is represented by a 768-dimensional vector that

e represents its relationship to surrounding tokens in pretraining data.”
* Pretraining data for BERTg,ge: English Wikipedia + BookCorpus (11,000 unpublished books);
Bio+ClinicalBERT = BERTg,ge + 200,000 PubMed abstracts + 270,000 PubMed Central articles

I stand corrected!

I you stand for nothing, Burr,
O what will you fallfor?

* Input vectors are transformed through successive layers of a deep learning
model to generate context-specific abstract representations of language.

* Fine-tuning: The 110 million parameters of the model may be further fitted to
user-supplied data for the purpose of a given NLP task.

BERT = Bidirectional Encoder Representations from Transformers

CAMBIA PALLIATIVE CARE CENTER OF EXCELLENCE ¥ QErinKKross ekross@uw.edu UNIVERSITY of WASHINGTON
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NIH PRAGMATIC TRIALS COLLABORATORY

BERT NLP models

Goal: A more nuanced representation of language that best captures its meaning.

math practice books for adults

BEFORE AFTER

v4n

v4n 9:00

9:00
google.com google.com

@ Amazon.com » Math-Grownups-Re
Math for Grownups: Re-Learn the Arithmetic You
Forgot From

Math for Grownups and millions of other books are
available for Amazon Kindle. (Basic Math for Adults)

Part 1

While the previous results page included a book in the “Young Adult” category, BERT can
better understand that “adult” is being matched out of context, and pick out a more helpful

result.

Source: https://blog.google/products/search/search-language-understanding-bert/

UNIVERSITY of WASHINGTON

BERT = Bidirectional Encoder Representations from Transformers
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BERT NLP models

Goal: A more nuanced representation of language that best captures its meaning.

Can you get medicine for someone pharmacy

BEFORE AFTER

9:00 v4n 9:00 v4n
google.com google.com

w) MedlinePlus (.gov) » ency » article

Getting a prescription filled: MedlinePlus Medical
Encyclopedia

17 - Your health care provider may give you a
prescription in ... Writing a paper pre:

take to a local pharmacy ... Some
e i

< HHS.gov) hipaa > for-professionals

Can a patient have a friend or family member
pick up a prescription

2 - A pharmacist may use professional
judgment and experie h common practice to ... the

patient's best interest in allowing a person, other that the

With the BERT model, we can better understand that “for someone” is an important part of
this query, whereas previously we missed the meaning, with general results about filling

prescriptions.

BERT = Bidirectional Encoder Representations from Transformers

CAMBIA PALLIATIVE CARE CENTER OF EXCELLENCE

Source: https://blog.google/products/search/search-language-understanding-bert/
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BERT NLP models

... ARE ALREADY OUTDATED!

GPT-3 (1758B)

Megatron-Turing NLG (5308B)

Megatron-LM (8.3B)

3 Turing-NLG (17.28B)
S TS (11B)
@ GPT-2 (1.58)
)
8
s BERT-Large (340M)
0.1
ELMo (94M)
0.01
2018 2019 2020 2021 2022
BERT = Bidirectional Encoder Representations from Transformers Source: Peter Lee PhD, Microsoft Research, https://www.youtube.com/watch?v=bEovhfxJsM4
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PRECIS-2 Trial Domains, Scores and Rationale
.- = ]

Eligibility Criteria 3 Although limited number of exclusionary characteristics that identify patients with serious
illness, collected daily from the EHR and requiring both automated reports and manual
review.

Recruitment Path 5 Patients: no additional effort than what would be used in usual care; waiver of informed

_ consent approved by site IRB. Clinicians: contacted by email and accompanying page to alert
them to the JS.
[Setting = = | Academic, community and county hospital
Organization intervention 3 Additional staff to manually screen for patient eligibility, identify clinical team for receipt of JS,

and implement automated JS procedures.

Flex of experimental 5 JS provided without additional protocols or measures to improve compliance; no specific
intervention-Delive advice on allowed co-interventions or complications.

Flex of experimental 5 No more than usual encouragement to adhere to the JS recommendations; no exclusions

intervention- Adherence based on adherence and no measures to improve adherence if found wanting.

4 Clinicians might choose to schedule another visit or a longer visit to conduct a GOC
“ discussion, but neither the intervention nor follow-up required additional activities beyond the
target visit. Outcome data collected from the EHR using primarily automated methods.
5 Occurrence of GOC discussions with clinicians identified with NLP-screened human
abstraction- highly relevant to patients with serious iliness.

Primary Analysis 5 Intent to treat analysis and complete data derived from the EHR.

CAMBIA PALLIATIVE CARE CENTER OF EXCELLENCE W @ErinKKross (& ekross@uw.edu UNIVERSITY of WASHINGTON
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Eligibility Criteria Who is selected to participate in the trial?

Recruitment Path How are participants recruited into the
trial?

EETIER T Where is the trial being done?

What expertise and resources are needed
intervention to deliver the intervention?

H e e =1 =1 How should the intervention be delivered?

intervention-Delivery

S i i1 What measurements are in place to make
intervention- sure participants adhere to the
Adherence intervention?

How closely are participants followed up?

Primary Outcome How relevant is it to participants?

Primary Analysis To what extent are all data included?

3

Curtis dRalntervention to promote goals of care discussions for haéfiHRO2S 32AE: 2028

Domain__________|Definition __________________[Score |Rationale_

Although limited number of exclusionary characteristics that identify
patients with serious illness, collected daily from the EHR and requiring
both automated reports and manual review.

Patients: no additional effort than what would be used in usual care; waiver
of informed consent approved by site IRB. Clinicians: contacted by email
and accompanying page to alert them to the JS.

Academic, community and county hospital

Additional staff to manually screen for patient eligibility, identify clinical
team for receipt of JS, and implement automated JS procedures.

JS provided without additional protocols or measures to improve
compliance; no specific advice on allowed co-interventions or
complications.

No more than usual encouragement to adhere to the JS
recommendations; no exclusions based on adherence and no measures to
improve adherence if found wanting.

Clinicians might choose to schedule another visit or a longer visit to
conduct a GOC discussion, but neither the intervention nor follow-up
required additional activities beyond the target visit. Outcome data
collected from the EHR using primarily automated methods.

Occurrence of GOC discussions with clinicians identified with NLP-
screened human abstraction- highly relevant to patients with serious
illness.

Intent to treat analysis and complete data derived from the EHR.
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