
1

Prognostication

Prof Paddy Stone
Marie Curie Palliative Care Research Department
University College London
UK



• Importance of prognosticating

• Accuracy of clinician predictions

• Accuracy of prognostic algorithms

• PiPS2 study results

• Conclusions and recommendations

2

Plan



• Importance of prognosticating

• Accuracy of clinician predictions

• Accuracy of prognostic algorithms

• PiPS2 study results

• Conclusions and recommendations

3

Plan



• A frequently asked question which is usually 
evaded or answered inaccurately

• Unrealistic prognostic estimates may influence 
treatment decisions

• An accurate prognostic system could be used as a 
“staging” system for palliative care patients and 
could be useful for the design entry criteria for 
clinical trials
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Information is important for clinicians



• Patients unaware of their prognosis…

– Are more likely to prefer aggressive care (Wright et al Cancer 2010)
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• Patients unaware of their prognosis…

– Are more likely to prefer aggressive care (Wright et al Cancer 2010)

– Are more likely to receive aggressive care (Temel et al JCO 2011)

– Have worse quality of life (Lee et al Pall Med 2013)

– Are less likely to complete advance directives (Enzinger et al JCO 2015)

– Are less likely to receive care consistent with their preferences 
(Mack et al JCO 2010)

– Are less likely to receive hospice services (Wright et al Cancer 2010)
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Accuracy of clinician predictions

White et al PLoS ONE 11(8): e0161407



• May be qualitative

– The prognosis is “good”, “bad” or “uncertain”

– “Time is short”

– “The focus now is on palliative care”
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Accuracy of clinician predictions



• May be made by one or more professionals

• May be made by more or less experienced staff

• May be made by staff who know the patient well 
or not so well
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Accuracy of clinician predictions



• May be a temporal prediction

– Open-ended

• How long do you think this patient will live? 

– Using discrete categories

• How long do you think this patient will live? 

• <1 week; 1-2 weeks; 3-4 weeks etc…?
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Accuracy of clinician predictions



• May be probabilistic

– What is the probability that this patient will die within 
the next three months?
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Accuracy of clinician predictions



• Probabilistic predictions are seldom either completely 
right or completely wrong

– There is a 90% chance that this patient will die within two 
weeks
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Accuracy of clinician predictions



How accurate are clinician predictions?

• The simple answer

– Clinician predictions are 
inaccurate and over-
optimistic
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How accurate are clinician predictions?

• The simple answer

– Clinician predictions are 
inaccurate and over-
optimistic

• The complex answer

– It depends what you mean 
by a clinical prediction

– It depends what you mean 
by accurate 
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Palliative Prognostic Score

Pirovano et al J Pain Symptom Manage 1999; 17: 231 - 239
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Interpreting the PaP Score

Risk Group 30-Day Survival 

Probability 

Total Score 

A >70% 0 – 5.5 

B 30 – 70% 5.6 – 11 

C <30% 11.1 – 17.5 
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Palliative Prognostic Index 

Morita T et al Support Care Cancer, 1999. 7(3): p. 128-33
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Interpretation of PPI

PPI Score Predicted Outcome

≤ 4 Survival > 6 weeks

> 4 Survival < 6 weeks

> 6 Survival < 3 weeks
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PiPS

www.ucl.ac.uk/psychiatry/pips



PiPS-A models

• Mental Test Score >3

• Pulse Rate

• Presence of Distance 
Metastases 

• Site of Metastases-Liver

• Site of Metastases-Bone 
ECOG

• Global Heath Score

• Loss of Appetite

• Difficulty Breathing

• Difficulty Swallowing

• Primary breast cancer

• Primary prostate cancer

• Weight loss

Gwilliam et al. BMJ 2011 343:d4920 doi: 10.1136/bmj.d4920



PiPS B models
• Pulse Rate
• Global Heath Score
• Mental Test Score >3
• Distant metastases 
• Site of Metastases-Bone
• ECOG
• Primary prostate cancer
• Lack of Appetite 
• Fatigue

• WBC
• Platelets
• Urea
• CRP
• ALT
• Neutrophils
• Lymphocytes
• Alkaline phosphatase
• Albumin 

Gwilliam et al. BMJ 2011 343:d4920 doi: 10.1136/bmj.d4920
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www.ucl.ac.uk/psychiatry/pips
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www.ucl.ac.uk/psychiatry/pips
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www.ucl.ac.uk/psychiatry/pips



• Discrimination (distinguishing between groups 
with different prognoses)
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Accuracy of model predictions



• Calibration (agreement between observed and 
predicted risk)
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Accuracy of model predictions
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• PiPS1

– 1018 patients; 18 palliative care services

– Developed four prognostic models (PiPS-A/B/14/56)

– Development and cross validation

• PiPS2

– 1833 patients; 27 palliative care services

– Validated PiPS; PaP; PPI; FPN and PPS against clinical 
predictions of survival
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Prognosis in Palliative Care Studies 

Gwilliam et al. BMJ 2011 343:d4920; doi: 10.1136/bmj.d4920

Stone et al. HTA Journal 2021 25 (28); doi: 10.3310/hta25280 



• What is your approximate estimate of the length 
of this patient’s survival?

– ‘Days’ = 0 – 13 days

– ‘Weeks’ = 14 – 55 days (2 – 7 weeks)

– ‘Months’ = 56 days or greater (i.e. 8 weeks or two 
months) or more
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PiPS2 Clinical Predictions of Survival

Stone et al. HTA Journal 2021 25 (28); doi: 10.3310/hta25280 
Stone et al. PLoS ONE 16(4): e0249297; doi.org/10.1371/journal.pone.0249297
Stone et al. PLoS ONE 16(4): e0249763; doi.org/10.1371/journal.pone.0249763



• What is your more specific estimate of this 
patient’s survival?
– 1 week or less

– 2 weeks

– 3 weeks

– 4 weeks

– 5 weeks

– 6 weeks

– 7-8 weeks

– 9-10 weeks

– 11-12 weeks

– More than 12 weeks
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PiPS2 Clinical Predictions of Survival



• What is the estimated probability of this patient’s 
survival for the following time periods

– 1 day

– 3 days

– 7 days

– 15 days

– 30 days

– 60 days
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PiPS2 Clinical Predictions of Survival



PaP versus clinicians
38

PaP
Gp A 87%; Gp B 47%; Gp C 15% 
Median survival = 121; 28; and 7 days
Stone et al. PLoS ONE 16(4): e0249763; doi.org/10.1371/journal.pone.0249763



PaP versus clinicians
39

Clinicians
Gp A 85%; Gp B 49%; Gp C 23%
Median survival = 112; 30; and 11 days

PaP
Gp A 87%; Gp B 47%; Gp C 15% 
Median survival = 121; 28; and 7 days
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PPI predictions versus clinicians

PPI was significantly less accurate than clinicians; p < 0.001 

Clinician correct Clinician incorrect Total

PPI correct 745 245 990

PPI incorrect 398 440 838

Total 1143 685 1828
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PiPS-A Discrimination

C-Statistic/Index (95% confidence interval)

PiPS-A14 0.825 (0.803 to 0.848)

PiPS-A56 0.776 (0.755 to 0.797)

Stone et al. HTA Journal 2021 25 (28); doi: 10.3310/hta25280 
Stone et al. PLoS ONE 16(4): e0249297; doi.org/10.1371/journal.pone.0249297
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PiPS-A Calibration

PiPS-A14 calibration slope 0.981 (95% confidence interval 0.872 to 1.09)
PiPS-A56 calibration slope 0.946 (95% confidence interval 0.842 to 1.05)
Stone et al. HTA Journal 2021 25 (28); doi: 10.3310/hta25280 
Stone et al. PLoS ONE 16(4): e0249297; doi.org/10.1371/journal.pone.0249297
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PiPS-A Decision rule

Stone et al. HTA Journal 2021 25 (28); doi: 10.3310/hta25280 
Stone et al. PLoS ONE 16(4): e0249297; doi.org/10.1371/journal.pone.0249297
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PiPS-A Decision rule
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Stone et al. PLoS ONE 16(4): e0249297; doi.org/10.1371/journal.pone.0249297
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PiPS-B Discrimination

The c-statistic gives the probability that a randomly selected patient who 
survived had a higher prediction than a patient who had died

Stone et al. HTA Journal 2021 25 (28); doi: 10.3310/hta25280 
Stone et al. PLoS ONE 16(4): e0249297; doi.org/10.1371/journal.pone.0249297
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PiPS-B Calibration

PiPS-B14 calibration slope 0.840 (95% confidence interval 0.730 to 0.950)
PiPS-B56 calibration slope 0.914 (95% confidence interval 0.808 to 1.02)
Stone et al. HTA Journal 2021 25 (28); doi: 10.3310/hta25280 
Stone et al. PLoS ONE 16(4): e0249297; doi.org/10.1371/journal.pone.0249297
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PiPS-B Decision rule

Stone et al. HTA Journal 2021 25 (28); doi: 10.3310/hta25280 
Stone et al. PLoS ONE 16(4): e0249297; doi.org/10.1371/journal.pone.0249297
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PiPS-B Decision rule

Clinicians were not significantly more accurate than PiPS-B; p < 0.851 

Clinician correct Clinician incorrect Total

PiPS-B correct 685 225 910

PiPS-B incorrect 229 345 574

Total 914 570 1484

Stone et al. HTA Journal 2021 25 (28); doi: 10.3310/hta25280 
Stone et al. PLoS ONE 16(4): e0249297; doi.org/10.1371/journal.pone.0249297
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• Those prognostic tools which are less accurate than CPS 
are unlikely to be of clinical use 
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Implications of PiPS2 study



• Those prognostic tools which are less accurate than CPS 
are unlikely to be of clinical use 

• Tools which perform as well as CPS may be of added 
value, if they:
– Are more accurate than generalist staff

– Are more objective

– Are more reproducible

– Could play the role of acting as a second opinion 

– Could help with training less experienced staff 

– Could act as a communication aid
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Implications of PiPS2 study
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• Clinician predictions of survival have limitations but are the 
standard by which other prognostic tools should be judged

• Prognostic estimates will never be completely “accurate”, but 
should be “good enough” to act as the basis for informed decision-
making

• Prognostic tools may have added value even if no more accurate 
than clinicians (further research is required to define their role)
– Impact studies compare standard care against use of prognostic tool
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Conclusions
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PiPS the dog (2002 – 2017)


