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Objectives

• Discuss the current state of 
prognosis science

• Identify three tools to help 
with evidence-based 
prognostication



What is a Prognosis?

An estimation of 

possible future outcomes

of a treatment or a disease process

founded upon a combination of 

experience, statistics

and validated models





Two Parts to Prognostication

• Formulation 
– Clinician estimates vs models

– Rarely done explicitly

– Rarely documented

– Rarely tested

– Not just predicting death

• Communication 
– Permission-based, empathetic

– What did the patient/family understand?



What Can be Predicted?

• Time to discharge

– Case management/Utilization Review

– Hospital throughput

• Functional outcome after therapy

– Surgical outcomes

• Risk of medical outcome

– Stroke, heart attack, cancer

– 30-day re-hospitalization 



And Death…





Predicting Risk of Death

• Medicare Hospice Benefit

• Withdrawal or withholding treatments

• Activating a living will

• Choosing to go home

• Distant relatives

• Talking about important issues

• Providing care



Heyland et al, Open Med 2009



The Research Problem

• Minimal research funding

• Minimal publications

• Mostly looking at genetic risk factors

• No revenue to be made (?)

• Lack of unified terminology

• Mystery of prognosis



PubMed MESH Search with Limits: English, Human, Core Clinical Journals (Jan 2008)

Therap
y

Diagnos
is

Prognosis

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015

MESH Subject Headings

Therapeutics

Prognosis



Unified Terminology?

• Prognosis
• Prognostication
• Prediction
• Risk
• Risk Score
• Risk Tool
• Outcome
• Outcome Risk
• Event Rate

 Predictive Model

 Predictive Analytics

 Nomogram

 Decision Support

 Big Data

 Artificial Intelligence

 Genetic Risk

 Predictive Biomarkers



Christakis, Arch Int Med, 1998



Christakis, Arch Int Med, 1998



Who Can We Learn From?

• Weather forecasting

• Underwriting

• Engineering

• Sports statistics

• Online  advertising

• Fraud detection

• Predictive analytics

• Artificial intelligence/ machine learning



ARE PHYSICIANS REALLY 
TERRIBLE AT PROGNOSIS?

Reply hazy…





White, PLOS One, 2016



White, PLOS One, 2016



Types of Predictions

• Categorical

– 0-30d, 31-60d, 61d-90d

– Days, weeks, months, years

• Continuous

– Any number of any time period

• Probabilistic

– 20% chance to survive this hospital stay



Comparison of SUPPORT and
MD survival estimates

Knaus, Annals IM, 1995



Knaus, Annals IM, 1995



Understanding AUROC/AUC



AUC/AUROC

0.5 = worthless
0.6 = eh
0.7 = promising
0.8 = pretty good
0.9 = excellent
1.0 = perfection



Knaus, Annals IM, 1995





Ouchi, JAMA Net Open, 2019



Ouchi, JAMA Net Open, 2019



ARE HOSPICE ADMISSION 
CRITERIA EVIDENCE-BASED?

I wish.



Fox, JAMA, 1999

https://jamanetwork.com/journals/jama/fullarticle/192058


Fox, JAMA, 1999

https://jamanetwork.com/journals/jama/fullarticle/192058


WHAT DO PATIENTS AND 
FAMILIES THINK?

Surprise!



Pediatric Considerations

• Prognostic discussions more likely with PC

• Prognostic discussions earlier with PC

• Context is important, many patients want 
some information

• Parents consider both difficult & necessary

• Very little on accuracy

Ullrich 2016;  Brand 2017; Nyborn 2016



SUPPORT, JAMA, 
1995

SUPPORT Study

• Doctors provided formulated prognoses

• 59% of physicians acknowledged receiving

• 15% of physicians reported discussing w/ 
patients/families



Gramling et al, JAMA Onc, 2016

Discordance

• 236 patients and 38 community 
oncologists

• Compared 2-year survival estimates

• 161 (68% discordant)

– More common among non-white (95% vs 
65%)

– 144 (89%) of discordant patients did not know 
they were discordant

– 155 (96%) were more optimistic



White et al, JAMA 
2016

https://www.ncbi.nlm.nih.gov/pubmed/27187301


Enzinger, JCO, 2015



https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/2737752


O’Hare, JAMA Int Med, 2019

https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/2737752


O’Hare, JAMA Int Med, 2019

https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/2737752


DO DOCS OWN PROGNOSIS?

Ha. No.



Nurse Perceived Barriers

• Logistics

• Discomfort with discussion

• Perceived lack of skill or training

• Fear of conflict

Aslakson et al, JPM 2012



Lakin et al JAMA Int Med, 2016



SHOULD I WRITE A 
PROGNOSIS IN MY NOTE?

I think so.



Bruggeman et al. , JPM 2015



Bradley, Am J Med, 2001



Bear, J Palliat Care, 2017

https://journals.sagepub.com/doi/full/10.1177/0825859717746273?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dpubmed


WHAT IS THE FUTURE OF 
PROGNOSTICATION?

So meta…



Avati, arXiv:1711.06402v1 [cs.CY] 17 Nov 2017

https://arxiv.org/abs/1711.06402


https://arxiv.org/abs/1711.06402


What Can I Start Doing Next Week?

• Think more deliberately

• Talk with your colleagues

• Start documenting prognosis estimates

• Change your template

• Curate trusted tools



Curate Trusted Tools

• PredictSurvival.com

• #PrognosisScience on social media

• HemOnc.org (cancer)

• GeriPal ePrognosis (Site and App)

• Pallimed prognosis links

– http://bit.ly/HPMprognosis

• Pubmed search and alerts

http://predictsurvival.com/
https://twitter.com/search?q=%23PrognosisScience&src=typed_query&f=live
http://hemonc.org/
http://bit.ly/HPMprognosis


https://www.predictsurvival.com/










https://hemonc.org/wiki/Main_Page












Never bother with progression-free survival

Nivolumab Placebo

Median
Overall Survival

5.26 mos 4.24 mos

12-month 
Overall Survival

26.2% 10.9%



Curate Trusted Tools

• PredictSurvival.com

• #PrognosisScience on social media

• HemOnc.org (cancer)

• GeriPal ePrognosis (Site and App)

• Pallimed prognosis links

– http://bit.ly/HPMprognosis

• Pubmed search and alerts

http://predictsurvival.com/
https://twitter.com/search?q=%23PrognosisScience&src=typed_query&f=live
http://hemonc.org/
http://bit.ly/HPMprognosis


Recommended Reading



Summary

• Seek out prognosis research

• Learn from other fields

• Document, document, document

• Curate trusted tools

• Palliative care should own prognosis

• Learn from our success and failure



References

1. Sinclair CT. Communicating a prognosis in advanced cancer. J 
Support Oncol. 2006;4(4):201-204. 
http://www.ncbi.nlm.nih.gov/pubmed/16669464. Accessed November 
17, 2014.

2. Christakis NA, Iwashyna TJ, NA C, et al. Attitude and Self-
reported Practice Regarding Prognostication in a National Sample of 
Internists. Arch Intern Med. 1998;158(21):2389. 
doi:10.1001/archinte.158.21.2389.

3. Chiarchiaro J, Buddadhumaruk P, Arnold R, White D. Quality of 
Communication in the ICU and Surrogate’s Understanding of Prognosis. 
Crit Care Med. 2015;43(3):542-548. 
doi:10.1097/CCM.0000000000000719.Quality.

4. Connors AF, Dawson N V., Desbiens NA, et al. A Controlled 
Trial to Improve Care for Seriously III Hospitalized Patients. JAMA. 
1995;274(20):1591. doi:10.1001/jama.1995.03530200027032.



References

5. Lakin JR, Block SD, Billings JA, et al. Improving Communication 
About Serious Illness in Primary Care. JAMA Intern Med. 
2016;176(9):1380. doi:10.1001/jamainternmed.2016.3212.

6. Enzinger AC, Zhang B, Schrag D, Prigerson HG. Outcomes of 
Prognostic Disclosure: Associations With Prognostic Understanding, 
Distress, and Relationship With Physician Among Patients With 
Advanced Cancer. J Clin Oncol. 2015;33(32):3809-3816. 
doi:10.1200/JCO.2015.61.9239.

7. Gramling R, Fiscella K, Xing G, et al. Determinants of Patient-
Oncologist Prognostic Discordance in Advanced Cancer. JAMA Oncol. 
2016;174(12):1994-2003. doi:10.1001/jamaoncol.2016.1861.



References

8. Bruggeman Andrew R, Heavey Sean F, Ma Joseph D, Revta C, 
Roeland Eric J. Lack of Documentation of Evidence-Based Prognostication in 
Cancer Patients by Inpatient Palliative Care Consultants. J Palliat Med. 
2015;18(4):382-385. doi:10.1089/jpm.2014.0331.

9. Davison SN. End-of-life care preferences and needs: perceptions of 
patients with chronic kidney disease. Clin J Am Soc Nephrol. 2010;5(2):195-
204. doi:10.2215/CJN.05960809.

10. McCarthy M, Hall JA, Ley M. Communication and choice in dying 
from heart disease. J R Soc Med. 1997;90(3):128-131. 
http://www.ncbi.nlm.nih.gov/pubmed/9135608. Accessed January 25, 2017.

11. Strachan PH, Ross H, Rocker GM, Dodek PM, Heyland DK. Mind the 
gap: Opportunities for improving end-of-life care for patients with advanced 
heart failure. Can J Cardiol. 2009;25(11):635-640. doi:10.1016/S0828-
282X(09)70160-6.

.



References

12. Aslakson RA, Wyskiel R, Thornton I, et al. Nurse-perceived 
barriers to effective communication regarding prognosis and optimal 
end-of-life care for surgical ICU patients: a qualitative exploration. J 
Palliat Med. 2012;15(8):910-915. doi:10.1089/jpm.2011.0481.

13. Heyland DK, Allan DE, Rocker G, Dodek P, Pichora D, Gafni A. 
Discussing prognosis with patients and their families near the end of 
life: Impact on satisfaction with end-of-life care. Open Med. 
2009;3(2):71-80. http://www.ncbi.nlm.nih.gov/pubmed/19946391. 
Accessed January 25, 2017.

14. Meert KL, Eggly S, Pollack M, et al. Parents’ perspectives on 
physician-parent communication near the time of a child’s death in the 
pediatric intensive care unit. Pediatr Crit Care Med. 2008;9(1):2-7. 
doi:10.1097/01.PCC.0000298644.13882.88.



References

15. Nyborn JA, Olcese M, Nickerson T, Mack JW. “Don’t Try to Cover the 
Sky with Your Hands”: Parents’ Experiences with Prognosis Communication 
About Their Children with Advanced Cancer. J Palliat Med. 2016;19(6):626-631. 
doi:10.1089/jpm.2015.0472.

16. Ullrich CK, Lehmann L, London WB, et al. End-of-Life Care Patterns 
Associated with Pediatric Palliative Care among Children Who Underwent 
Hematopoietic Stem Cell Transplant. Biol Blood Marrow Transplant. 
2016;22(6):1049-1055. doi:10.1016/j.bbmt.2016.02.012.

17. Gomersall SR, Ng N, Burton NW, Pavey TG, Gilson ND, Brown WJ. 
Estimating Physical Activity and Sedentary Behavior in a Free-Living Context: A 
Pragmatic Comparison of Consumer-Based Activity Trackers and ActiGraph 
Accelerometry. 2016;18(9):e239. doi:10.2196/jmir.5531.

18. Brand SR, Fasciano K, Mack JW. Communication preferences of 
pediatric cancer patients: talking about prognosis and their future life. Support 
Care Cancer. 2017;25(3):769-774. doi:10.1007/s00520-016-3458-x.


	Balancing Certainty,�Experience and Research
	Disclosures
	Objectives
	What is a Prognosis?
	A prognosis is an estimation of possible future outcomes of a treatment or a disease process…
	Two Parts to Prognostication
	What Can be Predicted?
	And Death…
	Slide9
	Predicting Risk of Death
	Slide11
	The Research Problem
	Slide13
	Unified Terminology?
	Slide15
	Slide16
	Who Can We Learn From?
	ARE PHYSICIANS REALLY TERRIBLE AT PROGNOSIS?
	Slide19
	Slide20
	Slide21
	Types of Predictions
	Comparison of SUPPORT and�MD survival estimates
	Slide24
	Understanding AUROC/AUC
	Slide26
	Slide27
	Slide28
	Slide29
	Slide30
	ARE HOSPICE ADMISSION CRITERIA EVIDENCE-BASED?
	Slide32
	Slide33
	WHAT DO PATIENTS AND FAMILIES THINK?
	Pediatric Considerations
	SUPPORT Study
	Discordance
	Slide38
	Slide39
	Slide40
	Slide41
	Slide42
	DO DOCS OWN PROGNOSIS?
	Nurse Perceived Barriers
	Slide45
	SHOULD I WRITE A PROGNOSIS IN MY NOTE?
	Slide47
	Slide48
	Slide49
	WHAT IS THE FUTURE OF PROGNOSTICATION?
	Slide51
	Slide52
	What Can I Start Doing Next Week?
	Curate Trusted Tools
	Slide55
	Slide56
	Slide57
	Slide58
	Slide59
	Slide60
	Slide61
	Slide62
	Slide63
	Slide64
	Slide65
	Slide66
	Curate Trusted Tools
	Recommended Reading
	Summary
	References
	References
	References
	References
	References

