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Future Research in Prognostication
Topics

How to improve the accuracy?
How to identify tools that best fit specific goals?
How to improve the reliability?

How to identify best outputs?

Potential clinical trials of prognostic disclosure to
maximize outcomes?



Overview of Major Prognostic Factors
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PaP

D-PaP

PP

PiPS-A

PiPS-B

PCT (n=554)

Home (n=472) | Chemo (n=515)

ProVal study

- Multicenter
prospective cohort
study

- 2426 advanced ca
patients at 58 PC
services (19 PCTs,
16 PCUs, and 23
home PC)

- The feasibility and
accuracy of PaP, D-
PaP, PPl and PiPS
investigated

Baba M, et al.
Eur J Cancer 2015;
51:1618-209.



To Improve the Accuracy

Better use of variables by:
* Increasing the number of variables (e.g., PiPs)
* |dentifying novel prognostic factors (e.g., phase angle)

e Utilizing technology to measure changes over time (e.g.,
sheet-shaped body vibrometer, wearable device)

Better use of statistical models by:
 TRIPOD statement (e.g., Fractional polynomial model)

* Deep learning 5

Other
 |dentification of factors a/w inaccuracy

Moons KGM, et al. Ann Intern Med 2015;162:W1-W73.



To Improve the Accuracy
Deep Learning

* To predict all-cause 3-12 month
mortality

* Algorithm: Deep Neural Network
trained on the EHR data from the
previous years.

* Clinical data at Stanford
(1995-2014), included 221,284
patients

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



Accuracy and Feasibility

Accuracy Feasibility
: Rough
Best possible 1en
. : : estimation
prognostication T Variables Daily use
. enough?
desired?
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Calculation No labs




Accuracy x Feasibility
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Baba M, et al.
Eur J Cancer 2015;
51:1618-29.



Accuracy x Feasibility

Home (n=472)
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BC600

ProVal study

Baba M, et al.
Eur J Cancer 2015;
51:1618-29.



To Improve the Reliability

ETN—

Clinician Prediction
of Survival (CPS)

Objective

Symptoms

Signs Labs, Vital signs

Most scales: e.g., OPPS, Six adaptable

PaP, PPI, PiPs prognosis prediction
model (SAP)

New scale (ProVal)

Chen YT, et al. JPSM 2015;49:690-696. Uneno Y, et al. PLoS One 12(8):e0183291.



Ideal Output

To match the info with patients” and families’
need to better help them engage in ACP.

What specific prognostic info do patients want
within or beyond health care?

— Temporal, probabilistic?

— Definitive, probable, possible information?

— Function until specific event?

— Other output potentially important for the rest of
their life?

Methods

— Qualitative study = website for patients and families



Concept Examples of Output

Median

Typical
(x 1/2 —x 2)

Best/Worst
cases
(x 1/4 — x 3-4)

Function
(Opinion)

“A half of typical patients in your situation would live more
than a year, and the other half would live less than a year.”

About half of similar patients would live for
somewhere between 6 months and 2 years (half to double
the predicted median)

e Best case —about 10% of patients could expect an
excellent response to treatment with prolonged control
and survival beyond 3 years
Worst case - about 10% of patients will experience rapid
progression and death

“You may be able

* to walk without assistance for XX months,

* to eat without severe appetite loss or difficulty swallowing
for XX months, and

* to talk with your loved ones for XX months.

So if you would like to complete your XX (tasks), you may

wish to do so by XX (specific month) just in case”

Kiely EB, et al. J Clin Oncol 2010;28:2802-4.



Pt Preferences of Explicit vs. Non-explicit Px Disclosure (n=412)
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Mori M, et al. JSMO 2017



Potentially Useful Website for Pts
(Japanese Example in Financing)

http://guide.fund-no-umi.com/tools/aa.html



Ideal Characteristics?

Prognosis Aims of prognostication Characteristics
Years Initiation of ACP (global goals of care: Rough idea
GOC)

Months ACP (Specific GOC: e.g., Cessation of High sensitivity
chemotherapy, place of EOL)

Weeks Family’s sick leave High specificity
Days Family’s rest at home High sensitivity
Calling family living far away High specificity
Moving to a private room High specificity

Appropriateness of sedation High specificity




Timing of EOLd Varies

479 JSMO Oncologists on a hypothetical patient
with newly diagnosed metastatic cancer

Mori M, et al. Oncologist 2015;20:1304-11.



A Video-Vignette Study to Explore the Best
Practice in Prognostic Disclosure in Asia

Design: Randomized, 2x2 cross-over video-vignette
study

P: 105 Women with invasive breast ca s/p surgery, w/o
recurrence/metastasis

I/C: 4 Videos (Explicitness +/- x Eye contact +/-)

Explicitness +
— | Uncertainty, 1 satisfaction without increasing anxiety

Eye contact +
— 1 Trust & compassion, | anger/sadness/fear/disgust/surprise

Mori M, Fujimori M, et al. MASCC 2018 (Oral)
Fujimori M, Mori M, et al. MASCC 2018 (ePoster)



Explanation about Impending Death
to Families: When and How?

* Nationwide survey of
818 bereaved families of
ca pts who died at PCUs

* Family-perceived need
for improvements in the
explanation about
impending death

* Families’ experiences

Variables (0] 95% ClI p
Patient’s age 0.97 0.95-0.99 0.009
Explicit explanation about physical sighs of impending death 0.67 0.51-0.88 0.004
Explanation of how long the patientand family could talk 0.67 0.51-0.88 <0.001
Excessive warning of impending death 1.45 1.03-2.03 0.033

Uncertainty caused by vague explanations about futurechanges 177 138-227 <0.001

Mori M. et al. BMJ Support Palliat Care 2018;8:221-8.



ACP + Prognostic Information

* Australian ACP Study

— Adapted Respecting Patient Choices model +
prognostic information

Johnson S, et al. BMJ Open 2016;6:e012387




Idea #1: Clinical Trial on Prognostication
To Maximize Patient Outcomes (Tx)

Oncologists to receive
automatically
estimated prognosis
in every clinic (w/
default suggestions of

Oncologists EOLd/ACP)

seeing
advanced
cancer patients

@

Usual care

Outcomes

Aggressive EOL care Ql
Place of death
Time from last
anticancer tx to death

Goal-concordant care
Occurrence of EOLd
QOL



Idea #2: Clinical Trial on Prognostication
To Maximize Patient Outcomes (PCU)

Palliative care
physicians

seeing
terminally-ill

cancer patients
at PCUs

Physicians to receive
automatically
estimated prognosis
every day (w/ default
suggestions of EOLd/
ACP)

Usual care

Pt Outcomes

* Place of death
 @Goal-concordant care
* QOccurrence of EOLd

Fa Outcomes

* Good death
 QOC (CES)

e Complicated grief
* Depression

* Regret



Future Research in Prognostication
Conclusions

May improve the accuracy

— 1 Variables, statistics

May identify tools that best fit specific goals
— Balance between feasibility and accuracy
May improve the reliability

— Objective variables

May identify best outputs

— Within and beyond health care

May conduct clinical trials utilizing prognostic disclosure to
improve short- and long-term patient and family outcomes



