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Comorbidity may affect cancer patients’ care trajectory: 
 at different times 
 with different consequences in terms of both access to care and cancer 

outcome
 through different mechanisms

OBJECTIVE

Our objective was to study whether comorbidity influences prostate cancer

patients’ survival differently according to risk grouping, and if so, then to study

by which mechanisms.

DATA COLLECTED
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We used data from the “High resolution survey” based on data from 13 French cancers registries.

Collected data
 Patients’ characteristics : age, comorbidity (Charlson comorbidity index (CCI = 0 vs CCI ≥1))
 Cancer characteristics : TNM stage at diagnosis, D’Amico prognosis score (low, intermediate, and high-risk groups)
 Treatment modalities (first line and secondary line treatments).

Inclusion criteria : having a localized prostate cancer
Exclusion criteria : having unknown risk group defined from D’Amico prognosis score or missing data regarding comorbidity

2 approaches : classical and causal analyses (with a code for
missing values to avoid excluding them in the models)

# classical: We built three sets of models assessing the effect
of comorbidity on overall survival among the low-risk group,
the intermediate-risk group, and the high-risk group. First, for
each group, we used Cox proportional hazard models
including first, age and comorbidity alone, and then, being
adjusted for TNM stage at diagnosis, the first line treatment
and secondary treatment.

# causal: In a counterfactual causality framework (Pearl 2009)
we used sequential G computation (Robins 1986) for
estimating Controlled Direct Effect (CDE) by fixing either
D’Amico prognosis group, first and second treatment to
specific values. The corresponding pathways over the
graphical representation of the causal model are drawn in
red.

The CDE corresponds to the direct of the exposure on the
outcome that did not involved the mediator, for a given value
of the mediator.
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CDE of comorbidity when D’Amico score, primary and 
secondary treatment are set to a specific value

CDE of comorbidity when D’Amico score and primary 
treatment but not secondary treatment are set to a 
specific value.

CDE of comorbidity when only D’Amico score is set to 
a specific value.

Mediation analysis of the direct effect of 
comorbidity on the risk of death during 

the follow-up 

Effect of comorbidity on overall survival, stratified by risk 
group (results from proportional hazard Cox model)

From the 1568 patients who fulfilled the inclusion criteria, 1498 had data on both
D’Amico prognosis score and comorbidity.

L0 represents confounders, i.e. age and stage at diagnosis 

In classical analyses, we found a statistically significant
effect of comorbidity on overall survival only among the
patients in the intermediate and high risk groups.

These effects are very few downsized when models are
adjusted for stage and treatments, suggesting that the
influence of comorbidity on overall does not pass through
these covariates.

The results from the mediation analyses are in line with
these observations:
 No statistically significant effect of comorbidity on the

risk of dying during the follow-up for the low-risk group

 A detrimental effect of comorbidity in the intermediate
and high-groups

 Very few or no effect of comorbidity on the outcome
involving group risk and treatments as intermediate
factors (seen by the magnitude of the variation of the
CDE between the conditions)

We show an interaction between comorbidity and the D’Amico
prognosis group which is supported by different approaches.
However, the classical approach dealt with overall survival whereas
the approach based on mediation analyses dealt with the risk of
dying during the follow-up.

The effect of comorbidity on the risk of dying during the follow-up
seems to be mainly direct, i.e. not due to differences in risk group
or either in primary or secondary treatments.

The models are all adjusted for age. 
The adjusted models are additionally adjusted for stage and treatments.

Analysed sample 
characteristics 


