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Abstract
Background: In older patients with cancer, comorbidities compete with cancer 
for cause of death. The objectives were to evaluate cancer mortality and factors 
associated, according to metastatic status.
Methods: Between 2007 and 2014, patients with cancer aged ≥70 referred for 
pre-therapeutic geriatric assessment (GA) were included through the ELCAPA 
prospective cohort study. The underlying cause of death was defined according 
to the International Classification of Diseases, 10th Revision. The World Health 
Organisation definition was used to categorise the cause of death as cancer versus 
another disease (e.g. cardiovascular disease, infectious disease, etc.) Competing 
risk models were used.
Results: Mean (SD) age of the 1445 included patients was 80.2 (5.8) and 48% 
were women. Most common tumour sites were colorectal (19%), breast (17%) 
and urinary (15%); 773 patients (49%) had metastases. After a 34-month median 
follow-up, 706 cancer deaths were observed among 843 deaths. The 6-month 
and 3-year cancer mortality rates (95% CI) were 12% (9–15) and 34% (29–38) for 
non-metastatic patients and 43% (39–47) and 79% (75–82) for metastatic patients, 
respectively. Dependency in activities of daily living and comorbidities were as-
sociated with 6-month and 3-year cancer mortality in non-metastatic (adjusted 
subhazard ratio [aSHR] = 1.68 [0.99–2.85] and 1.69 [1.16–2.45]; and 1.98 [1.08–
3.63] and 3.38 [1.47–7.76], respectively) and metastatic patients (aSHR = 2.81 
[2.01–3.93] and 2.95 [2.14–4.07]; and 1.63 [1.18–2.25] and 2.06 [1.39–3.05], re-
spectively). Impaired Timed-Get-Up-and-Go test was associated with 6-month 
and 3-year cancer mortality in metastatic patients (aSHR = 1.5 [1.06–2.12] and 

www.wileyonlinelibrary.com/journal/cam4
https://orcid.org/0000-0002-9285-1966
mailto:claudia.tapia@u-pec.fr
mailto:
https://orcid.org/0000-0002-1244-0527
http://creativecommons.org/licenses/by/4.0/


      |  20941ASSOUAN et al.

1   |   INTRODUCTION

Cancer is a common disease in the older adult, 60% of all 
cases occurring after the age of 651 and 30% after the age 
of 75.2 The decision-making process in cancer treatment is 
based on the selection of the best treatment option, patient 
information and physician-patient dialogue. It requires 
an assessment of the individual's prognosis by making a 
distinction between cancer mortality and other causes of 
deaths, especially in older patients for whom risk of death 
related through comorbid conditions is higher than in 
middle-aged adults.3–5

Numerous studies analysed the predictive value of 
oncological, clinical and biological factors for all-cause 
mortality in older patients with cancer.6–8 Conversely, few 
assessed cancer-specific mortality, and those which did, 
focused on a limited number of tumour types and clini-
cal factors.9,10 In clinical setting, one study demonstrated 
that age and comorbidities were associated with breast 
cancer-specific mortality.9 In community-dwelling set-
ting, a recent study demonstrated that frailty phenotype 
predicted independently cancer mortality after adjust-
ment for socio-demographics and health-related variables 
in US older people.11 However, to our best of knowledge, 
no study was conducted in clinical setting with a variety 
of tumour types, and the prognosis value of specific geri-
atric factors regarding cancer mortality in older patients 
with cancer is unknown. Moreover, evaluating specific 
factors associated with cancer mortality in metastatic 
and non-metastatic patients is necessary, given the differ-
ences in the clinical profiles, mortality risk, approach to 
treatment and the implications for cancer specific mortal-
ity.12,13 Also, the adverse effect of metastatic status differs 
significantly across tumour sites.14

The objectives were therefore to evaluate the cancer 
mortality rate and to analyse the associations between 
geriatric factors and cancer death, according to metastatic 
status.

2   |   PATIENTS AND METHODS

2.1  |  Patients and design

The ELCAPA non-interventional, observational and pro-
spective cohort study includes patients aged ≥70 years with 
a solid tumour or haematological malignancy, referred by 
the oncologist, or specialist for multidimensional geriatric 
assessment (GA) at one of the 19 geriatric oncology clinics 
in the Paris area (France). The ELCAPA cohort was cre-
ated using an age inclusion criterion of ≥70 years, as this 
is the cut-off recommended by national and international 
societies to perform a GA in this population.15–17 The pre-
sent ELCAPA-19 study included consecutive ELCAPA pa-
tients enrolled between January 2007 and December 2014 
in eight investigation centres for whom data on metastatic 
status and follow-up was available. All patients received 
oral presentation of the study by the geriatrician and a 
patient information leaflet. All patients provided oral in-
formed consent prior to inclusion. The study was approved 
by the local institutional review board (CPP Ile-de-France 
I, Paris, France). The ELCAPA cohort study is registered 
in the Clini​calTr​ials.​gov database (NCT02884375). The 
study report complies with the STROBE guidelines for ob-
servational studies.

2.2  |  Data collection

Data collected in the ELCAPA cohort include age, sex, 
Eastern Cooperative Oncology Group (ECOG) perfor-
mance status (PS), cancer-related characteristics (tu-
mour site; metastatic status: no metastases and with 
metastases or haematological malignancies; cancer 
treatment: curative or palliative treatment or exclu-
sive supportive care; previous history of cancer), and 
geriatric data (collected from the GA). The GA, per-
formed by a geriatrician at baseline covers six domains 
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1.38 [1.06–1.81], respectively). Obesity was negatively associated with 3-year can-
cer death in non-metastatic (aSHR = 0.53 [0.29–0.97]) and metastatic patients 
(aSHR = 0.71 [0.51–1.00]).
Conclusions: The majority of older adults with cancer referred for pre-therapeu-
tic GA die from cancer. Geriatric parameters are independently associated with 
cancer mortality and should be considered for prognosis assessment, decision-
making and care.
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(dependency, mobility, cognition, mood, nutritional 
status and comorbidity), based on validated tests and 
scores.18 Dependency is defined by an activities of daily 
living (ADL) score ≤5/6. Mobility impairment is defined 
as a Timed-Get-Up-and-Go (TGUG) completion time 
>20 s or inability to perform the test. Cognitive impair-
ment is defined by a Mini-Mental State Examination 
(MMSE) score <24/30 or a history of dementia. A mini-
Geriatric Depression Scale (mini-GDS) score ≥1/4 is 
suggestive of a depressive mood disorder. The patient's 
body mass index (BMI) is classified as follows: <21  
kg/m2 = underweight, between 21 kg/m2 and 24.99 kg/
m2 = normal weight, between 25 kg/m2 and 29.99 kg/
m2 = overweight, and ≥30 kg/m2 = obesity. Comorbidity 
burden is assessed by the Cumulative Illness Rating 
Scale for Geriatrics (CIRS-G) and was considered high 
as a total CIRS-G score above the median value in the 
study population (≥13).

2.3  |  Cancer mortality

The main endpoint was cancer mortality in the short 
term (6 months) and middle term (3 years). The underly-
ing cause of death (UCD) is defined by the World Health 
Organisation: ‘the disease or injury that initiated the train 
of morbid events leading directly to a person's death or the 
circumstances of the accident or violence which produced 
the fatal injury’. UCD information was obtained from the 
French Epidemiological Centre for the Medical Causes of 
Death (CépiDC), a nationwide database. For each death 
occurring on French territory, a physician completes an 
international death certificate form; from this certificate, 
the CépiDC assigns a single UCD to each death accord-
ing to internationally adopted rules, coded according to 
the International Classification of Diseases, 10th Revision. 
This UCD selection and coding process was performed 
by coding software's and experienced coders. To identify 
the UCD of each patient, we linked the ELCAPA cohort 
to the CépiDC.19 In the present study, we used the WHO 
definition to categorise the cause of death as either cancer 
or another disease (e.g. cardiovascular disease, infectious 
disease, etc.).

2.4  |  Statistical analysis

Baseline demographic, cancer and geriatric charac-
teristics, and cause of death, were described as num-
ber and percentage for qualitative variables, and the 
mean (standard deviation; SD) or median (interquar-
tile range), where appropriate, for quantitative vari-
ables, according to metastatic status. A Fine and Gray 

competing risk model20 with cancer death as the event 
of interest and non-cancer death as a competing event 
was used to estimate the cancer mortality rates at 
6 months and 3 years after enrolment with 95% con-
fidence intervals (CIs) and the cumulative incidence 
function for cancer deaths. We also examined the effect 
of baseline demographic, oncological and geriatric char-
acteristics on cancer deaths by calculating the subhaz-
ard ratio (SHR). All variables with a p-value below 0.20 
in the univariate analysis were considered in the mul-
tivariate analysis. Collinearity between PS and CIRS-G, 
and between TGUG and ADL, was assessed. A manual 
stepwise analysis was done to identify confounders. 
Associations between the above factors and cancer 
deaths were also analysed using a Cox-hazard propor-
tional model and reported as cause-specific hazard 
ratio (CSHR).21 The proportional hazards assumption 
of the Cox regression was tested. Interactions between 
time and tested factors were assessed. Assuming data 
were missing at random, variables with missing values 
were imputed using a multivariate chain equation im-
putation procedure.

2.4.1  |  Sensitivity analyses

In order to test the stability of our results, we performed 
Fine and Gray competing risk models in patients with a 
solid tumour and specific treatment for cancer.

All tests were two-sided and the statistical significance 
threshold was set at p < 0.05. The data were analysed 
using Stata software (release 13.0, StataCorp LLC, College 
Station, TX).

3   |   RESULTS

3.1  |  Patient characteristics

Between January 2007 and December 2014, of the 1678 
patients recruited in the ELCAPA cohort, 1445 pa-
tients had complete metastatic status data and were 
included in the present analysis. Mean (SD) age was 
80.2 ± 5.8 years and 695 (48%) were women. The most 
common primary tumours were colorectal (19%), breast 
(17%) and urinary tract (15%). Forty-nine percent of 
patients with solid tumours had metastases. The main 
characteristics of the population are summarised in 
Table  1. Patients with metastases were more likely to 
have a poor PS, dependencies for ADLs, reduced mobil-
ity, cognitive impairment, risk for depression and high 
burden of comorbidities, compared to patients with no 
metastases.
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T A B L E  1   Demographic, oncologic and geriatric characteristics of the study population at inclusion, overall and by metastatic status.

Characteristic
Number of patients  
evaluated N = 1445

Metastases

p-valueNo (n = 672) Yesa (n = 773)

Age, years 1445

Mean (SD) – 80.2 ± 5.8 80.2 (±5.9) 80.2 (±5.7) 0.99

Classes, n (%) –

<80 – 660 (45.7) 310 (46.1) 350 (45.3) 0.74

80–89 – 688 (47.6) 314 (46.7) 374 (48.4)

≥90 – 97 (6.7) 48 (7.1) 49 (6.3)

Sex, female, n (%) 1445 695 (48.1) 342 (50.9) 353 (45.7) 0.047

Tumour site, n (%) 1445

Colorectal – 277 (19.2) 139 (20.7) 138 (17.9) <0.0001

Breast – 245 (17.0) 156 (23.2) 89 (11.5)

Urinary tract – 211 (14.6) 118 (17.6) 93 (12.0)

UDT and liver – 154 (10.7) 84 (12.5) 70 (9.0)

Prostate – 167 (11.6) 87 (13.0) 80 (10.4)

Haematological – 121 (8.4) 0 (0.0) 121 (15.7)

Pancreas – 80 (5.5) 33 (4.9) 47 (6.1)

Lung – 43 (3.0) 13 (1.93) 30 (3.9)

Skin – 37 (2.6) 9 (1.3) 28 (3.6)

Unknown primary cancer – 44 (3.0) 2 (0.3) 42 (5.4)

Othersb – 66 (4.6) 31 (4.6) 35 (4.5)

History of cancer, n (%) 1439 336 (23.4) 138 (20.6) 198 (25.7) 0.023

Cancer treatment decision, n (%) 1236

Curative – 561 (45.4) 410 (72.4) 151 (22.5) <0.0001

Palliative care – 383 (31.0) 63 (11.1) 320 (47.8)

Supportive care alone – 292 (23.6) 93 (16.4) 199 (29.7)

ECOG-PS, n (%) 1436

0–1 – 699 (48.7) 411 (61.6) 288 (37.5) <0.0001

2 – 265 (18.5) 115 (17.2) 150 (19.5)

3–4 – 472 (32.8) 141 (21.1) 331 (43.0)

Dependency for ADLs (≤ 5 out of 6), 
n (%)

1425 476 (33.4) 164 (24.6) 312 (41.1) <0.0001

Mobility, TGUG, n (%) 1406

≤20 s – 772 (54.9) 426 (65.3) 346 (45.9) <0.0001

>20 s – 448 (31.9) 176 (27.0) 272 (36.1)

Unable – 186 (13.2) 50 (7.7) 136 (18.0)

Cognitive impairment, n (%)c 1357 371 (27.3) 152 (23.9) 219 (30.4) 0.008

Abnormal mini-GDS score (≥1 out of 
4), n (%)

1262 428 (33.9) 163 (28.0) 265 (39.0) <0.0001

BMI (kg/m2), n (%) 1385

<21 – 491 (35.5) 223 (34.2) 268 (36.6) <0.0001

(21–25) – 233 (16.8) 71 (10.9) 162 (22.1)

(25–30) – 482 (34.8) 257 (39.4) 225 (30.7)

≥30 – 179 (12.9) 101 (15.5) 78 (10.6)

(Continues)
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3.2  |  Incidences of cancer 
deaths and non-cancer deaths

With a median follow-up of 34 months, 843 deaths oc-
curred, 706 (84%) of which were due to cancer, 503/561 
(90%) in patients with metastasis and 203/282 (72%) in 
patients without.

The cancer mortality rates at 6 months and 3 years 
were 12% (95% CI, 9%–15%) and 34% (95% CI, 29%–38%) 
for non-metastatic cancers, and 43% (95% CI, 39%–47%) 
and 79% (95% CI, 75%–82%) for metastatic cancers, respec-
tively. The cumulative incidence curves of cancer deaths 
are shown in Figure S1. Cancer mortality rates by tumour 
site and metastatic status are shown in Table 2.

3.3  |  Univariate and multivariate 
analyses of factors associated with cancer 
death, by metastatic status

At 6 months and at 3 years, palliative care, supportive 
care alone, PS 3–4, dependency for ADLs, abnormal 
TGUG time or inability to perform TGUG, impaired 
cognitive status, abnormal mini-GDS score, and comor-
bidities (CIRS-G ≥ 13) were significantly associated with 
cancer death (p < 0.05 for all) regardless of metastatic 
status (Table  3). Male sex was significantly associated 
with cancer death only at 3 years. Obesity was associated 
with a lower number of cancer deaths at 6 months and 
3 years, regardless of metastatic status (p < 0.05) (Table 3). 
Overweight was associated with a lower number of can-
cer deaths in patients with metastasis, at 6 months and 
3 years, and in patients without metastasis, only at 3 years. 
Older age was significantly associated with cancer death 
at 3 years in non-metastatic patients. History of previous 
cancer was significantly associated with cancer death only 

in metastatic patients, at 6 months and was not significant 
(p = 0.093) at 3 years. These variables were included in the 
multivariate analyses.

Considering the collinearities between PS and CIRS-G 
and between TGUG and ADL, we built two multivariate 
models: the first with PS and TGUG (Model 1) and the 
second with ADL and CIRS-G (Model 2). Fine and Gray 
competing risk models and Cox models were built with 
PS, ADL and CIRS-G as time-dependent covariates.

In non-metastatic patients, an altered general status (PS 
3–4), loss of independency (ADL score ≤5) and comorbidi-
ties (total CIRS-G ≥ 13) were independently associated with 
cancer death at 6 months and 3 years, after adjusting for age, 
sex, tumour site, history of cancer and curative treatment 
vs. palliative care (Figure 1); obesity was independently as-
sociated with a lower risk of cancer death only at 3 years.

In metastatic patients, an altered general status (PS 
≥2), an impaired mobility (TGUG >20 s or inability to 
perform TGUG), loss of independency (ADL score ≤5), 
and comorbidities (total CIRS-G ≥ 13) were inde-
pendently associated with cancer death at 6 months and 
3 years; cognitive impairment was associated with can-
cer death at 3 years only in Model 2 (adjusted SHR, 1.35; 
95% CI, 1.07–1.70; p-value = 0.012). In contrast, over-
weight and obesity were independently associated with 
a lower risk of cancer death at 3 years. We found similar 
associations in a cause-specific Cox proportional haz-
ards model, with the exception of cognitive impairment, 
which in the Cox model was associated with a higher 
risk of cancer death at 3 years in metastatic patients, 
in the two models (Table  4). Significant interactions 
between time and comorbidities, ECOG-PS and ADL 
were found and were taken into account in each model. 
The risk of cancer death related to the latter factors de-
creased with time. Similar results were found in com-
plete-case analysis (Fine-Gray competing risk model 

Characteristic
Number of patients  
evaluated N = 1445

Metastases

p-valueNo (n = 672) Yesa (n = 773)

CIRS-G total score 1328

Median (IQR) – 13 (9–17) 12 (8–15) 14 (10–19) <0.0001

≥13, n (%) – 674 (50.8) 248 (40.9) 423 (59.2) <0.0001

Abbreviations: ADL, activities of daily living; BMI, body mass index; CIRS-G, Cumulative Illness Rating Scale for geriatrics; ECOG-PS, Eastern Cooperative 
Group performance status; GDS: Geriatric Depression Scale; IQR, interquartile range; SD, standard deviation; TGUG, Timed-Get-Up-and-Go Score; UDT, 
upper digestive tract.
Bold values denote statistical significance at the p <0.05 level.
aSolid and haematological cancers.
bMetastases no/yes: gynaecological (n = 8/16), sarcoma (n = 4/12), brain (n = 8/0), head and neck (n = 6/3), thyroid (n = 1/2), others (n = 4/2).
cCognitive impairment was defined as a Mini-Mental State Examination score below 24 out of 30 or a history of cognitive disorders.

T A B L E  1   (Continued)
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and cause-specific Cox proportional hazards model) at 
6 months and 3 years (data not shown).

3.4  |  Sensitivity analyses

Sensitivity analyses of patients with a solid tumour and 
specific treatment for cancer (n = 871) gave much the 
same results as the main analyses (Table  S1). However, 
in non-metastatic patients, an altered general status (PS 
3–4) was not associated with cancer death (at 6 months 
and 3 years). Comorbidities (total CIRS-G ≥ 13) and obe-
sity were not associated either, at 3 years. In metastatic 
patients, obesity was not associated with a lower risk of 
cancer death at 3 years.

4   |   DISCUSSION

In older adults with cancer referred for pre-therapeutic GA, 
the majority of deaths were attributed to cancer (84%). At 
6 months, the cancer mortality rate was 12% (from 1% for 
breast cancer to 27% for pancreatic cancer) for non-meta-
static solid tumours, and 45% (from 26% for breast cancer 
to 90% for lung cancer) for metastatic solid tumours. The 
3-year cancer mortality rate was 34% (from 6% for breast 
cancer and 75% for pancreatic cancer) in non-metastatic 
tumours, and 83% (from 73% for breast cancer to 95% for 

lung cancer) in metastatic tumours. In multivariate analysis 
adjusted for age, sex, tumour site/metastatic status, history 
of cancer and curative treatment vs. palliative care, an al-
tered general status (PS 3–4), loss of independency (ADL 
score ≤5), and comorbidities (total CIRS-G ≥ 13) were inde-
pendently associated with cancer death in the short to mid-
dle term, regardless of metastatic status. Impaired mobility 
(TGUG >20 s or inability to perform TGUG) and an altered 
general status (PS = 2) were independently associated with 
cancer death in the short to middle term only in metastatic 
patients. Cognitive impairment was associated with cancer 
death (in one model) in the middle term only in metastatic 
patients. Overweight and obese patients were less likely to 
die from cancer than normal weight patients also in the 
middle term in metastatic patients, and obesity was also 
associated with a lower risk of cancer death in the middle 
term in non-metastatic patients.

Few studies on causes of death are available and were 
performed mostly in prostate and breast cancer. Older 
men with non-metastatic prostate cancer had a low 3-year 
(5% to 20%) or 5-year cancer mortality rate (8%), which 
corresponds to our value of 13%.10,22 In breast cancer, 
Schonberg et  al showed a 5-year cancer mortality rates 
of 11–18% for stage I, 27–47% for stage II and 63–76% for 
stage III/IV tumours.23 Even with different stages and du-
rations in our study, we found comparable results with 
3-year mortality rates of 6% and 73% in non-metastatic 
and metastatic breast cancer, respectively.

Cancer mortality rates (95% CI)

Without metastases With metastases

Tumour site 6 months 3 years 6 months 3 years

Colorectal 8 (5–14) 25 (16–35) 31 (24–40) 78 (69–85)

Breast 1 (0–5) 6 (3–13) 26 (18–37) 73 (61–84)

Urinary 19 (13–27) 46 (34–57) 42 (32–53) 81 (71–90)

UDT and liver 20 (13–31) 65 (52–78) 61 (50–73) 92 (83–97)

Prostate 2 (1–9) 13 (7–24) 36 (26–48) 90 (70–89)

Pancreasa 27 (14–47) 75 (56–91) 75 (61–87) –

Lung 16 (4–51) 55 (23–91) 90 (73–98) 95 (79–100)

Skinb – – 67 (49–84) 79 (62–92)

Unknown primaryc NA NA 54 (39–70) 90 (76–97)

Haematological cancer NA NA 32 (25–42) 53 (43–63)

Other 35 (20–57) 63 (40–85) 39 (24–58) 66 (47–84)

Note: Results are given as mortality rates (95% CI).
Abbreviations: NA, not applicable; UDT, upper digestive tract.
aAt 3 years, there were no more at-risk metastatic patients (all the patients with metastatic pancreatic 
cancer had died or were lost to follow-up).
bAt 6 months, there were no more at-risk non-metastatic patients (all of the nine patients with non-
metastatic skin cancer had died or were lost to follow-up).
cSince only two patients had a non-metastatic unknown primary cancer, reliable estimation of the cancer 
mortality rate was not possible.

T A B L E  2   Cancer mortality rates (95% 
CI) by tumour site and metastatic status.
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Dependency, impaired mobility, comorbidities and 
cognitive impairment are known to have a negative effect 
on the overall mortality of older patients with cancer, but 
not on cancer mortality.9,10,12,13,24–26 This study is therefore 
the first to highlight an association with cancer death. The 
first hypothesis is that patients who are frail, present cog-
nitive impairment or have comorbidities are less likely to 
undergo optimal cancer treatment, thus leading to a higher 
risk of cancer death. In order to limit side effects and com-
plications in this population, physicians may often prefer 
to reduce the treatment intensity (i.e. lower dose levels or 
single-drug chemotherapy rather than combination).27–29 
In addition, physicians may decide not to start treatment 
in some patients with cognitive impairment.30 Our results 
are consistent with this hypothesis for middle-term mor-
tality. Second, cancer per se may influence directly de-
pendency and impaired mobility. A study of women with 
ovarian cancer suggested that loss of independence was 

due to diurnal cortisol dysregulation only in patients with 
advanced disease.31 In accordance, reduced mobility was 
associated with cancer death only in metastatic patients in 
our study. We found that the risk of cancer death related to 
comorbidities, alteration of PS and loss of independency 
decreased with time. Regarding alteration of PS, and loss 
of independency, this may suggest changes through time 
(death or recovery). It may suggest a close monitoring of 
patients with these profiles in the first months of treat-
ment and a standard follow-up afterwards.

Underweight was not associated with cancer mortal-
ity, but more specific nutritional parameters could not be 
used because data were missing. Obesity was associated 
with a lower risk of cancer death in our study only in the 
middle term. Although a causal relationship is subject to 
debate, the protective effect of overweight and/or obesity 
in patients with cancer (the so-called ‘obesity paradox’) 
has already been described.32–34

F I G U R E  1   Geriatric factors associated with cancer death at (A) 6 months and (B) 3 years, in multivariate analyses (Fine and Gray 
model) by metastatic status. Adjusted subhazard ratios of cognitive impairment, mini-GDS and BMI correspond to those from Model 1.
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Our sensitivity analyses produced similar results as the 
main analyses, supporting the robustness of our findings.

The present study has a number of limitations. All 
patients had been referred to a geriatrician for therapeu-
tic decision, which might have introduced a selection 
bias. Therefore, we may have overestimated the specif-
ic-cancer mortality rate. Second, misclassification of the 
cause of death is possible because death certificates are 
not always filled out correctly. Nevertheless, the degree 
of agreement between the cause of death recorded on 
the death certificate and that found in an autopsy is rel-
atively high for cancer (81%).35 The ELCAPA-19 study 
has some strengths. To our knowledge, our large multi-
centre cohort study is the first to assess cancer mortality 
in this population and the impact of geriatric factors on 
cancer mortality. The use of a competing risk method 
was appropriate for estimating the crude incidence of 
death attributable to cancer and the Fine-Gray regres-
sion model is particularly well suited for estimating a pa-
tient's clinical prognosis.36 Lastly, our results emphasise 
the importance of geriatric factors in the management 
of older patients with cancer, notably for the individual 
estimation of specific oncologic outcomes.

A pragmatic approach might involve the inclusion 
of geriatric factors in oncologic prognostic scores.37–39 
There is a need to conduct more dedicated trials with 
older patients with cancer, i.e. taking into account of both 
unfavourable oncologic and geriatric factors.40,41 These 
trials should also collect data on cancer-specific deaths. 
Furthermore, the potential causal role of geriatric factors 
in cancer deaths warrants further investigation, for exam-
ple using structural equation modelling.

In conclusion, the majority of older adults with cancer 
referred for pre-therapeutic GA die of cancer and not from 
other causes. An altered general status, loss of indepen-
dency, and comorbidities were independently associated 
with cancer death at short and middle term, regardless of 
metastatic status. Mobility impairment was independently 
associated with cancer death at short and middle term in 
metastatic patients. Patients with obesity were less likely 
to die from cancer than normal-weight patients at middle 
term.
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