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Background: In older patients, comorbidities competed with cancer for mortality risk. We assessed the prognostic value
of comorbidities in older patients with cancer.
Patients and methods: We analysed all patients >70 years of age with colorectal, breast, prostate, or lung cancer
included in the prospective ELCAPA cohort. The Cumulative Illness Rating Scale-Geriatrics (CIRS-G) score was used to
assess comorbidities. The primary endpoint was overall survival (OS) at 3, 12, and 36 months. The adjusted
difference in the restricted mean survival time (RMST) was used to assess the strength of the relationship between
comorbidities and survival.
Results: Of the 1551 patients included (median age 82 years; interquartile range 78-86 years), 502 (32%), 575 (38%),
283 (18%), and 191 (12%) had colorectal, breast, prostate, and lung cancer, respectively, and 50% had metastatic
disease. Hypertension, kidney failure, and cognitive impairment were the most common comorbidities (67%, 38%,
and 29% of the patients, respectively). A CIRS-G score >17, two or more severe comorbidities, more than seven
comorbidities, heart failure, and cognitive impairment were independently associated with shorter OS. The greatest
effect size was observed for CIRS-G >17 (versus CIRS-G <11): at 36 months, the adjusted differences in the RMST
(95% confidence interval) were �6.0 months (�9.3 to �2.6 months) for colorectal cancer, �9.1 months (�13.2 to
�4.9 months) for breast cancer, �8.3 months (�12.8 to �3.9 months) for prostate cancer, and �5.5 months (�9.9
to �1.1 months) for lung cancer (P < 0.05 for all).
Conclusions: Comorbidities’ type, number, and severity were independently associated with shorter OS. A 17-point cut-
off over 56 for the total CIRS-G score could be considered in clinical practice.
Key words: geriatric assessment, comorbidities, CIRS-G, cancer
INTRODUCTION

According to the World Health Organization, most devel-
oped countries define an older person as someone >65
years of age.1 Older adults are more likely than younger
adults to have cancer and a worse prognosis. In 2020, 60%
of the estimated new cancer diagnoses in Europe and 73%
of the estimated cancer deaths occurred in people aged
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6628
arc-antoine.benderra@aphp.fr (M.-A. Benderra).

29/© 2023 The Authors. Published by Elsevier Ltd on behalf of Eu-
iety for Medical Oncology. This is an open access article under the CC
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

- Issue 5 - 2023
�65 years.2 Furthermore, the results of the EUROCARE-5
study showed that survival is worse in older patients.3

Comorbidities are acute or chronic diseases that co-exist
with an index disease; they are common among older adults
and in older cancer patients. In the United States, 40% of
cancer patients have at least one comorbidity, and 15%
have two or more.4 This accumulation of diseases is asso-
ciated with greater morbidity and mortality rates in the
general population5 and in cancer patients.6,7 However,
there are very little published data on comorbidities’
prognostic value in older cancer patients. Also, available
data differ regarding the study populations, comorbidities,
and assessment tools. A recent literature review on the
measurement of comorbidities in cancer patients identified
21 different approaches.8 One of the most well-known and
https://doi.org/10.1016/j.esmoop.2023.101831 1
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widely used method is the Charlson score.9 The use of the
Charlson score for cancer patients is limited because the
majority of patients have a low or moderate Charlson score.
For major cancers, four items of the Charlson score are
excluded as they are related to the cancer primary site.10

The Cumulative Illness Rating Scale (CIRS) assesses the
importance of comorbidities according to organs and sys-
tems. The CIRS rates comorbidities in 13 organs or systems
according to severity. The information provided by the CIRS
can be analysed as a total score, the number of affected
organs, an average score by organs, or the number of severe
comorbidities.10 The CIRS was developed in 1968 and
modified in the 1990s for use in a geriatric population [the
CIRS-Geriatric (CIRS-G)].11,12 This scale classifies the severity
of comorbidities by the affected organ systems and assigns
a score between 0 and 4 points per category according to
severity. The American Society of Clinical Oncology has
recommended the CIRS-G to assess comorbidities in older
cancer patients.13

Despite the extended use of the CIRS-G, data regarding
the prognostic value of comorbidities’ type, number, and
severity are lacking. Therefore, the objectives of the present
study were to evaluate the prevalence and the prognostic
value of the type, number, and severity of comorbidities in
older patients with colorectal, breast, prostate, or lung
cancer.
PATIENTS AND METHODS

Design and patients

We analysed data from the Elderly Cancer Patients
(ELCAPA) prospective, multicentre, open-cohort study
(NCT02884375). Nineteen investigating centres in the Paris
urban area of France recruited consecutive patients (i) aged
>70 years, (ii) newly diagnosed with a solid tumour or
haematological cancer, and (iii) referred for a multidimen-
sional geriatric assessment (GA) before choice of a cancer
treatment. Patients referred for GA were those for whom
the oncologist (or surgeon, radiation therapist, or another
physician) suspected a risk of frailty, either due to altered
G8 score14 or based on clinical judgement. Verbal, informed
consent was obtained from all study patients before inclu-
sion. The study protocol was approved by the appropriate
independent ethics committee (CPP Ile-de-France, Paris,
France; reference: IORG0009918, approval code: N� SIR-
IPH2G: 12.00005.013216-MS06, approval date: 28
November 2012). For the present analysis, we selected
ELCAPA cohort patients with colorectal, breast, prostate, or
lung cancer between 2007 and 2017 (n ¼ 1943).
Data collection

Baseline data were collected prospectively at the time of
the initial GA. The GA was carried out by a senior geriatri-
cian with expertise in oncology. The variables considered
here were: age, sex, inpatient versus outpatient status at
the time of inclusion, Eastern Cooperative Oncology Group
performance status (ECOG-PS), tumour site, metastatic
2 https://doi.org/10.1016/j.esmoop.2023.101831
status (yes/no for distant metastasis), curative or palliative
cancer treatment, G8 score, body mass index (BMI), the
Mini Nutritional Assessment score, �10% weight loss in the
previous 6 months (yes/no), a ‘timed up-and-go’ (TUG) test
completion time >20 s (yes/no), a fall in the previous 6
months (yes/no), the Mini-Mental State Examination score
(a value <24 out of 30 was considered to indicate cognitive
impairment), the Activities of Daily Living (ADL) score,15 the
Instrumental Activities of Daily Living (IADL) score,16 the
family environment (marital status and the presence of a
family caregiver or not), and the number of prescription
medications taken daily.
Comorbidity

The CIRS-G score was used to measure the comorbidity
burden at the time of the baseline comprehensive geriatric
assessment (CGA). It was assigned by the physician con-
ducting the CGA. The CIRS-G rates comorbidities in 14 organ
systems on a 5-point scale ranging from 0 (no dysfunction)
to 4 (extremely severe dysfunction); this gives a total score
ranging from 0 (best) to 56 (worst). Severe comorbidity was
defined by a score of 3 or 4 for each organ system con-
cerned. The CIRS-G score was analysed according to the
following approaches: total score, number of organ systems
with a score �1, and organ systems with a score �3. A
score �3 defined severe comorbidities. Other comorbidities
were also recorded: ischaemic cardiopathy, heart failure,
arrhythmia, hypertension, diabetes mellitus, obesity (BMI
>30 kg/m2), chronic obstructive pulmonary disease (COPD),
renal failure (Cockcroft creatinine clearance rate <60 ml/
min), liver failure, depression, and cognitive impairment.
Outcomes

The primary outcome was overall survival (OS) at 3, 12, and
36 months. Follow-up time started at the baseline GA’s date
and ended at the date of death or the date of the last
follow-up, whichever came first. We chose the 3-month
time point to assess the short-term prognostic value of
potentially poorly controlled significant comorbidities,
which could pose a life-threatening risk. The 12-month and
36-month time points were selected taking into account the
median survival of the various selected cancers. The prev-
alence of comorbidities was calculated in each cancer
subgroup as the percentage of patients who had a recorded
diagnosis of the comorbidity in the initial GA and/or in the
CIRS-G. For severe comorbidities, the prevalence was
calculated as the frequency of organ systems with a score
�3 in the CIRS-G.
Statistical analysis

Descriptive analysis. Continuous variables were quoted as
the mean � standard deviation (SD) when normally
distributed or, if not, as the median [interquartile range
(IQR)] or the median (range). Categorical data were quoted
as the frequency (percentage). We compared baseline
characteristics among tumour types using the chi-square
Volume 8 - Issue 5 - 2023
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Figure 1. Study flow diagram.
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test, analysis of variance, or the KruskaleWallis test, after
Bonferroni correction for multiple testing.

Exposure ascertainment. Prognostic subgroups were iden-
tified using Classification and Regression Tree (CART) anal-
ysis with recursive partitioning of the OS data. The total
CIRS-G score, the number of comorbidities, and the num-
ber of severe comorbidities defined subgroups.

Survival. The OS probability was analysed according to the
KaplaneMeier method. Mortality risks between groups
were assessed using Cox proportional hazards (PH)
regression models. The mean expected time to death was
calculated as the restricted mean survival time (RMST).
The RMST equates the area under the survival curve at
specific time horizons and is independent of the PH hy-
pothesis.17 The RMST intergroup difference was calculated
for each prognostic group at 3, 12, and 36 months.
Adjusted hazard ratios (HRs) and RMST were calculated
using regression models adjusted for known prognostic
factors in older patients with cancer: sex; age >80 years;
metastatic status; curative treatment, palliative cancer
treatment, or no cancer treatment; inpatient or outpa-
tient status; abnormal TUG completion time; date of the
baseline GA; and �10% weight loss in the previous 6
months.18 PH was verified using Schoenfeld residuals and
GrambscheTherneau tests. HRs were quoted with 95%
confidence intervals (CIs).

Sensitivity analysis. We used a modified CIRS-G to analyse
the OS in each cancer subgroup. For colorectal cancer, we
removed the lower digestive system score; breast cancer,
endocrine system score; prostate cancer, urinary system
score; and lung cancer, the pulmonary system score. We
carried out a CART analysis with recursive partitioning of
the OS data to examine optimal thresholds by cancer sub-
groups. Finally, we evaluated the association of comorbidity
parameters and OS for metastatic and non-metastatic pa-
tients in each cancer subgroup.
Volume 8 - Issue 5 - 2023
Missing data were not imputed. The threshold for statis-
tical significancewas set to P< 0.05. All testswere two-tailed,
and statistical analyses were carried out with R software
(version 4.0.3) or Stata software (version 13.1).
RESULTS

Patients

Of the 1943 patients included in the ELCAPA cohort be-
tween February 2007 and December 2017, 1551 had com-
plete CIRS-G and follow-up data (Figure 1). The median
(IQR) age was 82.2 years (77.8-86.1 years), 57% of the pa-
tients were women, 52% had a baseline ECOG-PS of 0 or 1,
and 50% had metastatic disease. Of the 1551 patients
included, 502 (32%) had colorectal, 575 (38%) had breast,
283 (18%) had prostate, and 191 (12%) had lung cancer. The
mean (SD) CIRS-G score was 11.69 (5.22), and the mean
(SD) number of comorbidities was 6.32 (2.40). Table 1
summarizes the characteristics of the patient (tumour
site) subgroups. Curative cancer treatment was initiated for
54% of the included patients. Among the remaining pa-
tients, 33% underwent palliative treatments (chemo-
therapy, radiotherapy, or surgery), while 13% exclusively
received palliative care. Supplementary Table S1, available
at https://doi.org/10.1016/j.esmoop.2023.101831, provides
an overview of the received treatments.
Pairwise comparisons of cancer subgroups

Compared with the patients in the other subgroups, pros-
tate cancer patients were younger (P ¼ 0.002), breast
cancer patients were more likely to have non-metastatic
cancer (P < 0.001), and patients with prostate or breast
cancer were less likely to have been inpatients at baseline.
Breast cancer patients had the lowest CIRS-G scores [mean
(SD) value of 10.56 (4.89)] and the lowest number of severe
comorbidities [mean value of 0.82 (1.13)]. Colorectal cancer
patients had the lowest number of comorbidities [mean
https://doi.org/10.1016/j.esmoop.2023.101831 3
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Table 1. Description of the study population

Colorectal cancer
(n [ 502)

Breast cancer
(n [ 575)

Prostate cancer
(n [ 283)

Lung cancer
(n [ 191)

P valuea

Age, years (n ¼ 1551) 82.6 (78.4-86.6)d 82.3 (78.1-86.2)e 81.6 (76.4-85.1)d,e 82.0 (78.0-85.3) 0.002
Median (IQR)
Female sex, n (%) (n ¼ 1551) 247 (49.2)d,e 567 (98.6)d,f 0 62 (32.5)e,f <0.001
Metastases at inclusion, n (%) (n ¼ 1403) 229 (47.4)d,e,f 180 (33.1)d,g,h 176 (62.4)e,g,h 113 (63.1)f,h,i <0.001
Inpatient at inclusion, n (%) (n ¼ 1551) 181 (36.1)d,e 86 (14.6)d,f 49 (17.3)e,g 70 (36.6)f <0.001
ECOG-PS � 2; n (%) (n ¼ 1551) 268 (53.3)d,e 238 (41.4)d,f 123 (43.5)e,g 117 (61.3)f,g <0.001
G8 score �14, n % (n ¼ 1551) 91a,b 81e,f,h 72e,g,h 93f,g <0.001
Impaired IADL, <7/8, n (%) (n ¼ 1481) 335 (62.6)d,e 234 (38.7)d,f,g 146 (50.4)e,f,h 123 (63.8)g,h <0.01
Impaired ADL, <5/6, n (%) (n ¼ 1551) 119 (23.6) 91 (15.7) 55 (19.1) 44 (23.0) 0.07
Smoking status (n ¼ 1462) <0.001
Never smoker, n (%) 274 (58.1)d,e 430 (82.7)d,e,f 131 (49.1)f,h 47 (24.9)e,g,h

Current smoker, n (%) 27 (5.7) 26 (5.0) 14 (5.2) 22 (11.6)
Former smoker, n (%) 171 (36.2) 64 (12.3) 122 (45.7) 120 (63.5)

Number of medications taken daily (n ¼ 1503)
Mean (SD) 5.85 (3.06) 6.32 (3.47) 6.36 (3.12) 6.47 (3.22) 0.04
>5, n (%) 235 (48.8) 291 (53.3) 160 (57.8) 106 (57.6) 0.3

Fall in the previous 6 months, n (%) (n ¼ 1536) 135 (27.6) 171 (30.3) 82 (29.1) 51 (27.6) 0.79
Abnormal TUG completion timeb, n (%) (n ¼ 1286) 131 (33.0)d,e 151 (30.3)d 55 (23.0)e 45 (29.8) 0.002
Weight lossc, n (%) (n ¼ 1530) 247 (49.2)d,e 148 (25.7)d 82 (29.0)e,f 56 (29.3)f <0.001
Albuminaemia, g/l, median (IQR) (n ¼ 1266) 33.50 (28.8-37.2)d,e 38.40 (35.0-42.0)d,f 38.00 (33.0-42.0)e,g 34.00 (29.0-38.0)f,g <0.001
Serum C-reactive protein, mg/l, median (IQR) (n ¼ 1145) 15.10 (4.1-50.5)d,e,f 4.00 (2.4-13.0)d,e,f,g 4.00 (2.2-23.2)h 23.90 (6.2-70.0)g,h <0.001
CIRS-G score, mean (SD) (n ¼ 1551) 12.40 (5.05)d 10.56 (4.89)d,e,f 12.07 (5.58)e 12.64 (5.49)f <0.001
Number of comorbidities, mean (SD) (n ¼ 1551) 5.65 (2.34)d 5.93 (2.28)d,e 6.28 (2.44) 6.59 (2.67)e <0.001
Number of severe comorbidities, mean (SD) (n ¼ 1551) 1.18 (1.27)d 0.82 (1.13)d,e,f 1.18 (1.18)e 1.49 (1.25)f <0.001

ADL, Activities of Daily Living; ECOG-PS, Eastern Cooperative Oncology Group performance status; IADL, Instrumental Activities of Daily Living; IQR, interquartile range; SD, standard
deviation; TUG, timed up-and-go.
aIn a chi-square test for categorical variables, an analysis of variance (ANOVA) for normally distributed continuous variables, and a Kruskal-Wallis test for non-normally distributed
continuous variables.
bOverall time >20 s or not feasible.
cTime period not defined.
d,e,f,g,h,i A significant (P < 0.05) difference in pairwise analyses of cancer site subgroups in a chi-square test for categorical variables, an ANOVA for normally distributed continuous
variables, or a Wilcoxon-Mann-Whitney test for non-normally distributed continuous variables, after Bonferroni correction.
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5.65 (2.34)] (Table 1). The prevalences of severe comor-
bidities in the 14 organ systems for each subgroup are
shown in Figure 2. Lung cancer patients were less likely to
be obese (P < 0.001) and more likely to have respiratory
failure (P < 0.001). Breast cancer patients were more likely
to have ischaemic cardiopathy (P < 0.001) and less likely to
have renal failure (P < 0.001). The prevalence of specific
comorbidities for each subgroup is shown in Figure 3.
Survival

The median (range) follow-up time was 28 months (0-152
months). The 3-, 12-, and 36-month OS rates (95% CI) in the
overall study population were, respectively, 86.8% (85.2% to
88.6%), 68.2% (65.9% to 70.5%), and 42.4% (39.8% to
45.2%). The all-cause mortality data by tumour site are
summarized in Supplementary Table S2, available at https://
doi.org/10.1016/j.esmoop.2023.101831.

Using recursive partitioning analysis, the optimal
thresholds to predict OS were 0-10, 11-14, 15-17, and 17-56
for the total CIRS-G score; 0-7 and >7 for the number of
comorbidities; and 0, 1, and >1 for severe comorbidities.

A CIRS-G score > 17 was associated with poorer survival
among all tumour types at 3, 12, and 36 months. The largest
effect sizes were observed at 36 months: in colorectal
cancer patients, RMST difference ¼ �6.0 months (�9.3
to �2.6 months), P < 0.001; in breast cancer patients,
RMST difference ¼ �9.1 months (�13.2 to �4.9 months),
4 https://doi.org/10.1016/j.esmoop.2023.101831
P < 0.001; in prostate cancer patients, RMST
difference ¼ �8.3 months (�12.8 to �3.9 months), P <
0.001; and in lung cancer patients, RMST difference ¼ �5.5
months (�9.9 to �1.1 months), P ¼ 0.01.

More than one severe comorbidity was associated with
poorer survival at 36 months in colorectal, breast, and
prostate cancer patients. Having more than seven comor-
bidities was associated with poorer survival at 12 and 36
months in breast and prostate cancer patients. Only a CIRS-
G >17 was significantly associated with poorer survival in
lung cancer patients at 3, 12, and 36 months. Detailed re-
sults are shown in Figure 4. The results of separate analyses
for metastatic and non-metastatic cancer patients are pre-
sented in Supplementary Table S3, available at https://doi.
org/10.1016/j.esmoop.2023.101831.

At 36 months, depression, cognitive impairment,
arrhythmia, and liver failure were associated with poorer OS
in colorectal cancer. Liver failure accounted for the larger
effect [RMST difference ¼ �11.0 months (�16.2 to �5.7
months)]. In breast cancer patients, cognitive impairment,
respiratory failure, and heart failure were associated with
lower survival. Heart failure had the larger effect [RMST
difference ¼ �7.0 months (�10.5 to �3.6 months)].
Depression, cognitive impairment, heart failure, and respi-
ratory failure were associated with poorer 36-month OS in
prostate cancer patients. The larger effect was observed for
respiratory failure [RMST difference ¼ �7.1 months (�12.2
to �2.0 months)]. In lung cancer, cognitive impairment was
Volume 8 - Issue 5 - 2023

https://doi.org/10.1016/j.esmoop.2023.101831
https://doi.org/10.1016/j.esmoop.2023.101831
https://doi.org/10.1016/j.esmoop.2023.101831
https://doi.org/10.1016/j.esmoop.2023.101831
https://doi.org/10.1016/j.esmoop.2023.101831
https://doi.org/10.1016/j.esmoop.2023.101831
https://doi.org/10.1016/j.esmoop.2023.101831
https://doi.org/10.1016/j.esmoop.2023.101831
https://doi.org/10.1016/j.esmoop.2023.101831
https://doi.org/10.1016/j.esmoop.2023.101831
https://doi.org/10.1016/j.esmoop.2023.101831
https://doi.org/10.1016/j.esmoop.2023.101831
https://doi.org/10.1016/j.esmoop.2023.101831


Colorectal

0
12.5
25
37.5
50
1

2

3

4

5

6

7
8

9

10

11

12

13

14

00
12.512.1

Breast

0
12.5
25
37.5
50
1

2

3

4

5

6

7
8

9

10

11

12

13

14

00

Prostate

0
12.5
25
37.5
50
1

2

3

4

5

6

7
8

9

10

11

12

13

14

00

Lung

0
12.5
25
37.5
50
1

2

3

4

5

6

7
8

9

10

11

12

13

14

00

Figure 2. Prevalence of severe comorbidities [proportion of Cumulative Illness Rating Scale-Geriatrics (CIRS-G) grades 3 or 4], by cancer site. 1, Heart; 2, lower
digestive; 3, upper digestive; 4, liver; 5, hypertension; 6, kidney; 7, haematopoietic system; 8, genitourinary tract; 9, respiratory tract; 10, pancreas, endocrine, and
metabolic diseases; 11, musculoskeletal/integument; 12, psychiatric disorders; 13, eyes, ears, nose, throat; 14, neurological diseases.
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associated with poorer OS [RMST difference ¼ �3.3
months (�6.6 to �0.04 months)]. Other results are shown
in Supplementary Table S4, available at https://doi.org/10.
1016/j.esmoop.2023.101831, and the results of the sensi-
tivity analysis are given in Supplementary Table S5 and
Figure S1, available at https://doi.org/10.1016/j.esmoop.
2023.101831.

DISCUSSION

In our study cohort of 1551 older cancer patients, we
observed that the total CIRS-G score and the number and
severity of comorbidities were independent prognostic
factors for OS. Specifically, a CIRS-G score >17 was associ-
ated with lower OS among all tumour types at 3, 12, and 36
months.

Within our cohort, half of the patients had more than six
comorbidities, and 53% of patients had polymedication.
This elevated comorbidity prevalence is primarily attributed
to the advanced median age (82.2 years) of the population
and the inclusion of patients referred for a GA. In contrast,
Williams et al.19 reported that only 14% of older patients
with cancer had five or more comorbidities. However, the
median age at the time of the GA in William et al.’s study
was only 72 years and data were obtained using patient-
reported questionnaires. Edwards et al.4 observed 1 056
534 cancer patients aged �66 years from the National
Cancer Institute’s Surveillance, Epidemiology, and End Re-
sults (SEER)-Medicare-linked database. Here, 40% of pa-
tients had at least one comorbidity, and 15% had two or
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Figure 3. Prevalence of comorbidities (axis: from 0% to 100%), by cancer site. 1, H
obstructive pulmonary disease; 6, obesity; 7, diabetes mellitus; 8, kidney failure; 9,
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more comorbidities. The low comorbidity burden in
Edwards et al.’s study could be explained by the limited
quality and accuracy of data from medico-administrative
databases.

The most common comorbidities observed in our study
were hypertension (67%), renal failure (38%), cognitive
impairment (29%), arrhythmia (27%), depression (26%), and
diabetes mellitus (20%). These comorbidity profiles are
similar to those described in studies20-22 based on hospital
administrative data. Yancik et al.21 assessed comorbidity
prevalence in 7600 older patients with cancer, as docu-
mented in the SEER database. Hypertension was the most
prevalent condition, followed by heart conditions (13%-
26%) and arthritis. COPD and diabetes were less prevalent.
In a New Zealand study23 of 14 096 patients diagnosed with
colon, rectal, breast, uterine, ovarian, liver, stomach, renal,
or bladder cancer, the most common comorbidities were
hypertension (from 8% to 21%, depending on the sub-
group), cardiac conditions (2.1%-13.5%), and diabetes
(2.3%-13.3%). Hypertension, COPD, and diabetes were the
most prevalent comorbidities in a study of 331 655 patients
in England.22 Overall, our study revealed two- to three-
times higher frequency of key comorbidities compared
with reported literature. This difference is probably attrib-
uted to our older population’s higher median age (82 years)
with existing studies indicating increased comorbidity
prevalence with age among older cancer patients.24

Furthermore, our prospective data collection method for
comorbidities contributes to this variation. Our method is
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ypertension; 2, heart failure; 3, ischaemic cardiopathy; 4, arrhythmia; 5, chronic
liver failure; 10, depressive syndrome; 11, cognitive impairment.

https://doi.org/10.1016/j.esmoop.2023.101831 5

https://doi.org/10.1016/j.esmoop.2023.101831
https://doi.org/10.1016/j.esmoop.2023.101831
https://doi.org/10.1016/j.esmoop.2023.101831
https://doi.org/10.1016/j.esmoop.2023.101831
https://doi.org/10.1016/j.esmoop.2023.101831
https://doi.org/10.1016/j.esmoop.2023.101831


36-month OS

12-month OS

3-month OS

>7 comorbidities versus ≤ 7 comorbidities

36-month OS

12-month OS

3-month OS

>1 severe cormorbidity versus no severe comorbidity

36-month OS

12-month OS

3-month OS

1 severe comorbidity versus no severe comorbidity

36-month OS

12-month OS

3-month OS

CIRS-G >17 versus CIRS-G   0-10

36-month OS

12-month OS

3-month OS

CIRS-G 15-17 versus CIRS-G  0-10

36-month OS

12-month OS

3-month OS

CIRS-G 11-14 versus CIRS-G  0-10

analysis

Pop and

1.05 (0.83-1.33)

1.01 (0.73-1.39)

1.13 (0.68-1.88)

1.33 (0.98-1.79)

1.23 (0.82-1.85)

2.16 (1.05-4.47)

0.97 (0.72-1.31)

1.00 (0.66-1.51)

1.57 (0.75-3.29)

1.53 (1.09-2.15)

1.40 (0.91-2.16)

1.79 (0.97-3.33)

0.74 (0.51-1.08)

0.70 (0.43-1.14)

0.41 (0.18-0.98)

0.80 (0.60-1.08)

0.66 (0.43-1.00)

0.35 (0.16-0.79)

HR (95% CI)

0.7

0.9

0.6

0.07

0.3

0.04

0.9

1

0.3

0.01

0.1

0.06

0.1

0.2

0.04

0.2

0.05

0.01

P

–1.2 (–3.5 to 1.2)

–0.3 (–0.9 to 0.4)

–0.1 (–0.1 to 0.1)

–3.1 (–5.9 to –0.2)

–1.4 (–2.2 to –0.6)

–0.2 (–0.3 to –0.1)

0.5 (–2.2 to 3.2)

–0.6 (–1.4 to 0.1)

–0.1 (–0.2 to 0.0)

–6.0 (–9.3 to –2.6)

–2.0 (–3.1 to –0.9)

–0.3 (–0.5 to –0.1)

0.1 (–3.5 to 3.6)

0.2 (–0.8 to 1.2)

0.1 (–0.1 to 0.2)

1.4 (–1.3 to 4.1)

0.6 (–0.1 to 1.3)

0.1 (0.0 to 0.2)

months (95% CI)

RMST difference,

0.3

0.4

0.4

0.04

0.001

0.002

0.7

0.1

0.1

<0.001

0.001

0.002

0.9

0.7

0.3

0.3

0.1

0.04

P

-10 -5 -2 0 2 5 10

36-month OS

12-month OS

3-month OS

>7 comorbidities versus ≤ 7 comorbidities

36-month OS

12-month OS

3-month OS

>1 severe cormorbidity versus no severe comorbidity

36-month OS

12-month OS

3-month OS

1 severe comorbidity versus no severe comorbidity

36-month OS

12-month OS

3-month OS

CIRS-G >17 versus CIRS-G   0-10

36-month OS

12-month OS

3-month OS

CIRS-G 15-17 versus CIRS-G  0-10

36-month OS

12-month OS

3-month OS

CIRS-G 11-14 versus CIRS-G  0-10

analysis

Pop and

1.43 (1.04-1.96)

1.92 (1.22-3.01)

2.76 (1.28-5.96)

1.85 (1.28-2.69)

1.75 (1.06-2.86)

3.27 (1.37-7.82)

1.06 (0.72-1.56)

0.89 (0.50-1.59)

1.43 (0.52-3.91)

2.93 (1.84-4.66)

3.11 (1.69-5.73)

4.74 (1.59-14.15)

2.79 (1.77-4.38)

3.55 (1.91-6.60)

9.03 (3.17-25.76)

1.25 (0.85-1.85)

1.23 (0.69-2.19)

2.20 (0.76-6.37)

HR (95% CI)

0.03

0.005

0.01

0.001

0.03

0.008

0.8

0.7

0.5

<0.001

<0.001

0.005

<0.001

<0.001

<0.001

0.3

0.5

0.1

P

–3.6 (–5.8 to –1.5)

–1.1 (–1.6 to –0.6)

–0.1 (–0.2 to –0.0)

–6.0 (–9.0 to –3.1)

–1.5 (–2.3 to –0.7)

–0.2 (–0.4 to –0.1)

0.6 (–1.4 to 2.6)

–0.0 (–0.5 to 0.4)

–0.0 (–0.1 to 0.0)

–9.1 (–13.2 to –4.9)

–2.5 (–3.5 to –1.2)

–0.3 (–0.5 to –0.1)

–8.8 (–12.7 to –4.9)

–2.3 (–3.5 to –1.2)

–0.3 (–0.5 to –0.1)

–1.2 (–3.2 to 0.8)

–0.2 (–0.7 to 0.2)

–0.0 (–0.1 to 0.0)

months (95% CI)

RMST difference,

0.001

<0.001

0.03

<0.001

<0.001

<0.001

0.6

0.9

0.3

<0.001

<0.001

0.02

<0.001

<0.001

0.001

0.2

0.3

0.2

P

-10 -5 -2 0 2 5 10

A

B

Figure 4. Associations of comorbidities with OS at 3 months, 1 year, and 3 years. The difference in RMST is expressed in days. Not all HR estimations satisfied the
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more exhaustive than the retrospective data collection from
databases. Finally, patients in our study might be frailer
than a non-selected population, given that all were referred
for a GA.

Comorbidities can add complexity to cancer treatment by
increasing the risk of adverse drug events and unplanned
hospital admissions,25 leading to reduced completion rates
of cancer treatment.5 Our study demonstrated that older
cancer patients with a CIRS-G >17 had a 6- to 9-month
reduction in overall 3-year survival, depending on tumour
type. The difference in OS was most pronounced in breast
cancer patients, with a 9-month decrease in overall 3-year
survival for those with a CIRS-G >17. These patients with
a CIRS-G >17 score accounted for 14% of the study popu-
lation. The prognostic value of comorbidities was less pro-
nounced in lung cancer, suggesting that several
comorbidities might have less impact on cancers with lower
survival rates.26,27 Another possible explanation could be
that lung cancer patients received better management of
their comorbidities, including consultations with organ
specialists and earlier adaptation of comorbidity
treatments.

Our study had several strengths. Firstly, all comorbidity
and GA data were prospectively collected. Secondly, our
cohort is one of the largest yet described in studies of
comorbidities among older cancer patients. Thirdly, we
studied four of the most prevalent cancers worldwide and
in older adults.28,29 Lastly, our analysis took account of
potential confounding factors (sex, age >80 years, meta-
static status, baseline GA as an inpatient or an outpatient,
abnormal TUG completion time, the date of the baseline
GA, curative or palliative cancer treatment, and �10%
weight loss in the previous 6 months) and included in-
dicators of frailty (notably cognitive impairment, TUG,
weight loss). This is in contrast to most literature studies,
which relied on retrospective medico-administrative data
and only adjusted for sex, age, and ethnicity.

Our study had some limitations. Firstly, it included older
cancer patients referred for a GA, which might have intro-
duced selection bias with more vulnerable patients. In our
study, 83% of the included patients had a G8 score �14. For
comparison, impaired G8 was 68.4% in the ONCODAGE
study.30 Secondly, our primary endpoint was OS, and we did
not have specific data on cancer-related mortality. While
some studies show that comorbidities correlate with higher
all-cause mortality rates rather than cancer-related mor-
tality,31 others suggest an association between comorbid-
ities and greater cancer-related mortality in colon, breast, or
lung cancer patients.32-36 These studies, however, were not
exclusive to the older population. Around 70% of cancer
patient deaths are attributed to comorbidity,31 although
more aggressive cancers may see higher cancer-related
death rates.35 Lastly, our study did not describe the spe-
cific management of comorbidities, whether through
consultation with an organ specialist, adjustment of co-
morbidity treatments, or any other interventions. The
management of comorbidities may differ between organ
specialists, geriatricians, and oncologists.
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The CIRS-G score is sensitive to intra-individual variations
and might be used in randomized clinical trials.37 However,
some of the organ systems included in the CIRS-G may not
always be relevant to the chosen outcome. Whether we
need to consider all 14 CIRS-G systems when predicting
mortality or treatment tolerance is unclear, which warrants
further investigation. Furthermore, the different comor-
bidities may have a different impact on mortality or toxicity.
However, the CIRS-G gives the same weight to all comor-
bidities. Further research into how specific comorbidities
influence cancer outcomes is warranted.

The CIRS-G aims to provide comprehensive information
on comorbidities in selected older patients with cancer in
clinical practice. In contrast to the Charlson Index,9 another
frequently used score, the CIRS-G allows for a precise study
of comorbidity profiles, with an evaluation of the type,
number, and severity of comorbidities. Therefore, the
American Society of Clinical Oncology has recommended
the CIRS-G to assess comorbidities in older cancer pa-
tients.13 Our study revealed that a total CIRS-G score
exceeding 17 was associated with decreased OS across all
four cancer subgroups and at all specified time points. This
result suggests that this cut-off of 17 could be helpful in
clinical practice for more accurately assessing the risk of
mortality. Our results emphasize the importance of multi-
disciplinary management (by oncologists, geriatricians, and
organ specialists) when treating older patients with cancer.
CONCLUSION

The type and number of comorbidities evaluated by the
CIRS-G score influence survival prognosis in older patients
with cancer. A total CIRS-G score >17 may help identify
older patients with cancer at an increased risk of mortality.
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