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Last-line decision making

Disease 
characteristics

Life expectancy

Patient and 
treatment’s 

characteristics

Patient’s preferences

The criteria driving clinical decision are still highly debated and no consensus has yet been 
reached regarding when to switch to BSC.



The usefulness of prognostication

• Accurate prognostication is important for decision making and to determine the goals of care

• Clinical prediction of survival is not enough

• Various prognostic tools can be used to enhance prognostication and improve the accuracy 
of clinician’s survival prediction estimates

• The most appropriate care in the best possible setting

 Karnofsky Performance Scale (KPS) and Eastern Cooperative Oncology Group (ECOG) 

Performance Scale

 Palliative Prognostic Score (PaP)

 Palliative Prognostic Index (PPI)

 Palliative Performance Score (PPS)

What tool?



PaP score C index = 0.73 (95% CI 0.71–0.74)
D-PaP score C index 0.72 (95% CI 0.70–0.73) 

PPI score C index 0.62; PPS score C index  0.63   

𝛥 < 10% in discriminating accuracy

Maltoni M et al. The Oncologist 2012

Accuracy of the prognostic scores



But…

• Which tool is best?

• Approach to prognostication is not standardized;

• Temporal approach to prognostication (e.g. <6 weeks) vs. expression of prognosis in
terms of chance of survival (e.g. 30% -70% by 30 days);

• Some symptoms (dyspnea, anorexia..) are difficult to dichotomize as present or
absent;

• patient’s reporting of symptoms versus systematic assessment (Edmonton Symptom
Assessment Scale – ESAS);

• Clinicians need a tool that is capable of identifying patients at both good and bad
prognosis.



Advanced line ≠ absence of benefit

Bonotto M et al. The Oncologist 2015



For some patients the decline may be more gradual 
while for others it may be more precipitous
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Aim of the study

To identify the clinicopathologic factors that could improve the prognostic valuation of MBC 
patients and the clinical decision-making at the end of life;

To test the association between clinicopathologic variables and the interval from the last-line 
treatment prescription to death.

Patients

Retrospective analysis of the data from 593 consecutive patients with MBC treated at the 
Department of Oncology of Udine from January 2004 to June 2014;

Patients’ data extracted from electronical medical records
• Primary tumor hystotipe
• Molecular subtype
• Comorbidities (cardiovascular, diabetes, pulmonary, renal disease)
• Presence of symptoms or laboratory abnormalities 
• ECOG PS at last-line (0-1 versus 2-3)
• Age at last line (<70 versus ≥70)



Methods

Patient characteristics summarized through descriptive analysis

Last-line survival (LLS): interval between the start of last-line and death from any cause.

The association between clinicopathological features and death within 30 or 90 days after last-
line prescription was explored through uni- and multivariate logistic regression models

Factors affecting treatment choice were investigated using uni- and multivariate logistic
regression analysis. 

Subgroup analysis of 2 distinct cohorts: lightly (≤ 3 lines) and heavily (> 3 lines) pretreated 
patients contingency tables and 𝛘2 test.

The prognostic role of penultimate line-PFS analyzed through  the Kaplan-Meier estimator plot 
and log-rank test.



Results

• Median age at the last-line of treatment: 67.15 years (31-92 years)
• Median number of treatment lines: 3 (1-13)
• Median LLS: 100 days

593 consecutive 
patients

410 dead 
because of PD

195 (47.6%)
within 90 days

61 (14.9%)
within 30 days

183 heavily 
pretreated

227 lightly 
pretreated

277 (67.6%)
last-line CT

133 (32.4%)
last-line OT



Patient and disease characteristics

aLightly pretreated: ≤ 3 lines; heavily pretreated: > 3 lines    b 𝛘2 test.



Multivariate analysis: predictors of death < 30 days

Total population



Multivariate analysis: predictors of death < 90 days

Total population



Multivariate analysis: lightly pretreated patients

Death < 30 days Death < 90 days



Multivariate analysis: heavily pretreated patients

Death < 30 days Death < 90 days



Multivariate analysis: luminal lightly pretreated pts

CT

• Age < 70 years: OR 7.49; 95% CI
2.77-20.24; P < 0.0001

• Luminal B-like disease

• HER2+ disease: OR 4.85; 95%
CI 1.36-17.30; P 0.015

• HER2- disease: OR 11; 95%
CI, 1.79-67.48; P 0.010

• Number of previous lines as a
continuous variable: OR 1.78;
95% CI 1.02-3.09; P 0.042

CT

• Patients with cardiovascular
disease were less likely to
receive CT: OR 0.33; 95% CI 0.13-
0.83; P 0.018

Heavily pretreated patients: only  ECOG PS > 1 was associated with the therapeutic 
choice: OR 0.28; 95% CI 0.14-0.60; P 0.001



Last-line survival according to PFS in penultimate line

A Total population
B Lightly pretreated patients
C Heavily pretreated patients



Discussion

ECOG PS > 1 at the last-line treatment associated with increased risk of death within 30 days 
both in lightly and heavily pretreated patients and with increased risk of death within 90 days 
among heavily pretreated patients.



Discussion

Anorexia and weight loss associated with death < 90 days among heavily pretreated patients

Liver function impairment associated with
• death < 90 days among lightly pretreated patients
• death < 30 days among heavily pretreated patients

In line with Grunfeld EA, JCO 2006

Age < 70 years
• not associated with an excessive use of aggressive therapies at the end of life among 

the whole population
• associated with CT prescription in the lightly pretreated subset  not confirmed after 

correction for the ECOG PS and the presence of symptoms

In  contrast with Hashimoto K, The Oncologist 2009

Significant effect of PFS achieved in the penultimate line on the outcome

Bonotto M, The Oncologist 2015



Discussion

Breast cancer oncologists tended to prescribe less active treatments within the patients’ last 
month of life. 

• More able to recognize clinical features of terminal breast cancer patients
• More accurate prognostication of heavily pretreated patients
• The prognosis of heavily pretreated patients was driven also by the previous lines of 

therapy

In line with Zdenkowski N, Intern Med J 2013
Hashimoto K, The Oncologist 2009

Pacetti C, Support Care Cancer 2015



Conclusions

• Our results have confirmed ECOG PS as the most robust independent factor driving both
therapeutic choice and outcome for MBC patients;

• The molecular subtype influences clinical decision-making, not only in the early phase of
advanced disease, but also for later treatment lines;

• Younger age seemed not to be associated with the use of aggressive therapies in the end
of life period after correction for ECOG PS and the presence of symptoms;

• Our data have highlighted the importance of oncologist specialization in the management
of end of life care among patients with particularly complex cases;

• To the best of our knowledge, the present study is the first with results to suggest the
significant effect of PFS achieved in previous lines on the last-line outcomes.



Conclusions

• Improvement of end of life care is 1 of the 3 main strategies for the sustainability of cancer
care  prolonging the follow-up period and the integration of data from territorial and
hospice care institutes could help in the development of evidence-based guidelines to
support clinical decision-making to optimize resources and enhance patient care;

• The identification of factors influencing the decision-making process regarding active
treatment prescription in this setting could be the first step toward decreasing the number
of unnecessary therapies and improving palliative care.




