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Objectives

• Describe the impact of the current use of AI in the palliative 

care setting

• Describe 3 common obstacles to successfully implementing 

AI in the healthcare setting

• Identify 3 future uses of AI that could enhance patient care 

delivery
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Agenda

• I.  Current Challenges at End-of-Life 

• II. The Opportunity for High-Quality Care 

• III. The Impact of AI on Clinical Outcomes

• IV. Implementation Lessons Learned
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Current Challenges
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AI Image Generated with Canva:
Key words: Nursing leaders, Amazing speaker, Zoo
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How Do You Get Buy-In for AI?

(How Do You Sell This to Your C-Suite?

I Want YOUR Elevator Pitch)
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• In the last 180 days of life, 

Americans with cancer are more 

than twice as likely to be in the 

ICU (40.3%) when compared to 

other developed nations              

(< 18% for all others)

• Bereaved ICU family members 

rated the quality of their loved 

one's end of life experience as 

much lower compared to patients 

who died at home and with > 3 

days of hospice care
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Hospice Mission: Reducing ICU Deaths

Wright AA, Keating NL, Ayanian JZ, Chrischilles EA, 
Kahn KL, Ritchie CS, Weeks JC, Earle CC, Landrum MB. 
Family Perspectives on Aggressive Cancer Care Near 
the End of Life. JAMA. 2016 19;315(3):284-92

Bekelman JE, Halpern SD, Blankart CR, Bynum JP, Cohen J, et 
al. International Consortium for End-of-Life Research (ICELR). 
Comparison of Site of Death, Health Care Utilization, and 
Hospital Expenditures for Patients Dying With Cancer in 7 
Developed Countries. JAMA. 2016 Jan 19;315(3):272-83.



Hospice Mission: Improving Symptom 

Management at End-of-Life
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• Studies of symptom 

management in different 

settings suggest that 

symptom management is 

highest in dedicated 

inpatient units and lower in 

the hospital and ALF/ECFs

• This may suggest a benefit 

when more of the work is 

provided by staff trained 

directly through the hospice 
Getting help for symptoms on a 0-

100 as reported by their caregiver

Parast L, Tolpadi AA, Teno JM, Elliott MN, Price RA. Hospice 
Care Experiences Among Cancer Patients and Their 
Caregivers. J Gen Intern Med. 2021 Apr;36(4):961-969.
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The Hospice Mission: Saving Resources
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Hospice Mission: Improving Satisfaction at EOL



Evelyn’s House Outcomes
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What Does Leadership Actually Want to See?
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Economic Impact of ICU to Hospice Conversions
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Feasibility and Economic Impact of Dedicated Hospice Inpatient Units for Terminally Ill ICU Patients Crit 
Care Med 2014; 42:1074–108



TGI Impact on Total Variable 
Costs to Hospital in ICU Patients
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How AI Enhances Prognostication

16



Memorizing Prognostic Facts
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Morrison RS, Siu AL. Survival in end-stage dementia following 
acute illness. JAMA. 2000; 284(1):47-52.
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Bizarre Personal Story



Outcomes Associated With Swallowing Toothpicks

• Steinbach C, Stockmann M, Jara M, Bednarsch J, Lock JF. Accidentally ingested 
toothpicks causing severe gastrointestinal injury: a practical guideline for 
diagnosis and therapy based on 136 case reports. World J Surg. 2014; 
38(2):371-7.
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Manual Triggered PC Consults in the  ICU at BJH: What is the Issue?

Outcome     Intervention  Usual  p-value

Transitions to DNR   51%     23%      <0.0001

Trach       1%      8%     0.03

Hospice      19%     5%     0.002

ED visit/readmission  13%     28%    0.01

Ventilated days    4      6     0.04

No difference in 30-day all-cause mortality between groups!

The challenge is that the process required extensive manual chart 

review and was time intensive

Ma J, Chi S, Buettner B, Pollard K, Muir M, Kolekar C, Al-Hammadi N, Chen L, Kollef M, Dans M. Early 

Palliative Care Consultation in the Medical ICU: A Cluster Randomized Crossover Trial. Crit Care Med. 
2019 Dec;47(12):1707-1715.

20



1. Epic machine earning algorithms to identify high-risk patients (30-day 

mortality) in an interdisciplinary partnership between:

• ACO/BJC Medical Group: Nathan Moore

• Institute for Informatics: Randi Foraker

• Palliative Medicine:  Patrick White 

Epic data is obtained 24 hours after hospital admission analyzing 

500+ variables including:

1. Diagnoses

2. Vitals

3. Labs

4. Medications/therapies

Targeted Goals of Care Initiative



High Risk Patient Identification

Targeted Goals of Care (TGI)
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Cut-off Accuracy Sensitivity Specificity Precision

0.3 0.93 0.38 0.97 0.54



Preliminary Outcomes
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MD Response

A 40%

B 24%

C 15%

D 8%

No response 13%

What outcomes would you predict would be most impacted?



Outcomes
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Control TGI P-value

Documented Goals of Care/

ACP Discussion

14% 58% <0.001

Time to Goals of Care Discussion 5.84 days 3.07 

days

<0.001

Discharge Code 

Status
Control TGI Group P-value

Full Code 92% 80% <0.001

Comfort Care 

Only
2% 3%

Limited Code 6% 17%



Key Outcomes
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Index Intervention Control P Value

Vizient Length of Stay Index 0.96 (0.64) 1.20 (0.67) < 0.001

Adjusted Vizient Length of Stay 

Index

1.05 (0.73) 1.23 (0.66) < 0.001

30-Day Mortality n (%) 14 (7.4) 30 (8.5) 0.74

Vizient Mortality Index 0.42 0.66

ICU Admissions 8 (4.2%) 12 (3.4%) 0.64



BJH ACP Growth
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Inpatient PC Consults Across BJC
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% of Inpatient Admissions with a PC consult
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Outpatient BJH PC Encounters
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BJH Palliative Care Outpatient Outcomes

(First 50 consecutive patients of 2021)*

31

Palliative Care Clinic % (N = 50)

Total Deaths at Home 78% (39/50) 

Total Deaths on Hospice 90% (45/50)

Deaths at Home or on Inpatient Hospice 96% (48/50)



What Is Going on Nationally?
(special thanks to Dr. Jessica Ma)
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Duke

• Population: Inpatient, Outpatient using AI mortality risk 

model and ICD codes. 

• Intervention: "Soft" storyboard best practice advisory 

(BPA) indicating high risk patient using ICD codes. Smaller 

interventions used email and page notifications in inpatient 

services using the mortality model. 

• Results: More than 60% of patients with goals of care 

documentation in the last 6 months of life. 
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Providence St. Joseph

• Population: ICU patients with LOS >= 5 days or more. 

• Intervention: Integrated tool with notes and workflows.

• Results: 70% with notes written year to date, with 67,000 

notes written in the last year, and 43,000 with some 

measure of quality. 
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UCLA

• Population: Two separate initiatives focusing on: 

Outpatient cancer patients and primary care patients with 

serious illnesses ( cancer, heart failure, COPD, end-stage 

liver disease, ESRD, or ALS) and at least 2 primary care 

visits in the last 12 months.

• Intervention: Embedded palliative care oncology model; 

Patient portal messages via EHR, Advance Directive 

paperwork, PREPARE website, and navigator outreach. 

• Results: Improvement in documentation in cancer clinic, 

psychosocial and hospice referral, and reduction in hospital 

LOS in the  last 6 months. 
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UCSF

• Population: Outpatient oncology patients with at least 3 

visits to the same provider in the past 1 year within HER. 

• Intervention: ACP reminder to patients >= 65 years old 

that is visible to all providers, PCPs as part of the Health 

Care Maintenance requirement, and to patients in MyChart. 

Digital kioskcs and clinic front desks with advertisements on 

ACP.  Two session workshop and link to Prepare for your 

Care provided to patients. 

• Results: Increased goals of care interventions in multiple 

different patient populations. 
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University of Pittsburgh

• Population: Inpatient; AI mortality risk model of > 30 % in 

90 days. 

• Intervention: Email then to a provider electronic health 

record notification for goals of care conversation within 48 

hours of admission. If > 60% risk, notification for goals of 

care conversation every 72 hours after initial alert and 

palliative care consult was also placed. 

• Results: Over 70% of high risk patients have a GOC 
documentation. 
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University of Washington

• Population: Inpatient and Outpatient; Patients with chronic 

illnesses including metastatic cancer, COPD, heart failure, 

cirrhosis, dementia; Identified by ICD codes. 

• Intervention: Jumpstart program using provider education 

and notification (email and  page notification). 

• Results: Pending.
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Lessons Learned from AI 

Implementation
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• Should their doctors receive the actual scores?

• Should patients receive their actual scores?

• Could this be biased by race? (e.g. patients given lower 

scores because of social determinants of health)

• Could this help underserved populations that may 

otherwise not receive prognostic information?

Key Ethical Considerations
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I.   Providers hate EHR alerts

II.  High PPV is critical

III. Communication skills training matters

IV. Champion selection is key

V. Engaging nursing leadership is key

V. Reducing bias is critical

VI. Understand the culture of units

V. Neuro ICU prognostication and outcomes 

vary
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Other AI Lessons Learned



Patient Information

42



Next Steps: Tools for Caregivers: 

Dr. Washington’s Envision Project
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What Would You Do?
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Group Thoughts

• Patient population

• Intervention

• Elevator speech

• Next steps:
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There is Hope for America!
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review. 2015 May;43(5):1102-11.

http://en.wikipedia.org/wiki/La_Crosse,_Wisconsin
http://www.findyourspot.com/WI/La%20Crosse
http://www-ncbi-nlm-nih-gov.pitt.idm.oclc.org/pubmed/?term=Khandelwal%20N%5bAuthor%5d&cauthor=true&cauthor_uid=25574794
http://www-ncbi-nlm-nih-gov.pitt.idm.oclc.org/pubmed/?term=Kross%20EK%5bAuthor%5d&cauthor=true&cauthor_uid=25574794
http://www-ncbi-nlm-nih-gov.pitt.idm.oclc.org/pubmed/?term=Engelberg%20RA%5bAuthor%5d&cauthor=true&cauthor_uid=25574794
http://www-ncbi-nlm-nih-gov.pitt.idm.oclc.org/pubmed/?term=Coe%20NB%5bAuthor%5d&cauthor=true&cauthor_uid=25574794
http://www-ncbi-nlm-nih-gov.pitt.idm.oclc.org/pubmed/?term=Long%20AC%5bAuthor%5d&cauthor=true&cauthor_uid=25574794
http://www-ncbi-nlm-nih-gov.pitt.idm.oclc.org/pubmed/?term=Curtis%20JR%5bAuthor%5d&cauthor=true&cauthor_uid=25574794

	Slide 1: The Use of Artificial Intelligence in the Hospice and Palliative Care Settings: Opportunities and Challenges
	Slide 2: Disclosure
	Slide 3: Objectives
	Slide 4: Agenda
	Slide 5: Current Challenges
	Slide 6: AI Image Generated with Canva: Key words: Nursing leaders, Amazing speaker, Zoo
	Slide 7: How Do You Get Buy-In for AI? (How Do You Sell This to Your C-Suite? I Want YOUR Elevator Pitch)
	Slide 8: Hospice Mission: Reducing ICU Deaths
	Slide 9: Hospice Mission: Improving Symptom Management at End-of-Life
	Slide 10: The Hospice Mission: Saving Resources
	Slide 11: Hospice Mission: Improving Satisfaction at EOL
	Slide 12: Evelyn’s House Outcomes
	Slide 13: What Does Leadership Actually Want to See?
	Slide 14: Economic Impact of ICU to Hospice Conversions
	Slide 15: TGI Impact on Total Variable  Costs to Hospital in ICU Patients
	Slide 16: How AI Enhances Prognostication
	Slide 17: Memorizing Prognostic Facts
	Slide 18: Bizarre Personal Story
	Slide 19: Outcomes Associated With Swallowing Toothpicks
	Slide 20: Manual Triggered PC Consults in the  ICU at BJH: What is the Issue?
	Slide 21: Targeted Goals of Care Initiative
	Slide 22: High Risk Patient Identification Targeted Goals of Care (TGI)
	Slide 23: Preliminary Outcomes
	Slide 24
	Slide 25: Outcomes
	Slide 26: Key Outcomes
	Slide 27: BJH ACP Growth
	Slide 28: Inpatient PC Consults Across BJC 
	Slide 29: % of Inpatient Admissions with a PC consult 
	Slide 30: Outpatient BJH PC Encounters
	Slide 31: BJH Palliative Care Outpatient Outcomes (First 50 consecutive patients of 2021)*
	Slide 32: What Is Going on Nationally? (special thanks to Dr. Jessica Ma)
	Slide 33: Duke
	Slide 34: Providence St. Joseph
	Slide 35: UCLA
	Slide 36: UCSF
	Slide 37: University of Pittsburgh
	Slide 38: University of Washington
	Slide 39: Lessons Learned from AI Implementation
	Slide 40: Key Ethical Considerations
	Slide 41: Other AI Lessons Learned
	Slide 42: Patient Information
	Slide 43: Next Steps: Tools for Caregivers:  Dr. Washington’s Envision Project
	Slide 44: What Would You Do?
	Slide 45: Group Thoughts
	Slide 46: There is Hope for America!

