N
N

N

HAL

open science

Obesity survival paradox in cancer patients: Results
from the Physical Frailty in older adult cancer patients
(PF-EC) study

Frederic Pamoukdjian, Thomas Aparicio, Florence Canoui-Poitrine, Boris

Duchemann, Vincent Lévy, Philippe Wind, Nathalie Ganne, Georges Sebbane,

Laurent Zelek, Elena Paillaud

» To cite this version:

Frederic Pamoukdjian, Thomas Aparicio, Florence Canoui-Poitrine, Boris Duchemann, Vincent
Lévy, et al.. Obesity survival paradox in cancer patients:
in older adult cancer patients (PF-EC) study.

10.1016/j.clnu.2018.12.011 . hal-02981722

HAL Id: hal-02981722
https://hal.inrae.fr /hal-02981722
Submitted on 20 Jul 2022

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépot et a la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche francais ou étrangers, des laboratoires
publics ou privés.

Distributed under a Creative Commons Attribution - NonCommercial 4.0 International License

Results from the Physical Frailty
Clinical Nutrition, 2019, 38 (6), pp.2806-2812.


https://hal.inrae.fr/hal-02981722
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
https://hal.archives-ouvertes.fr

Version of Record: https://www.sciencedirect.com/science/article/pii/S0261561418325792
Manuscript_58ecaade0f9cee5¢2529¢b290df04{89

(2 SN

10

11

12

13

14

15

16

17

18

19

20

21

22

23

Obesity survival paradox in cancer patients: results
from the Physical Frailty in older adult cancer

patients (PF-EC) study

FREDERIC PAMOUKDJIAN? THOMAS APARICIO’, FLORENCE CANOUI-
POITRINE** BORIS DUCHEMANN, VINCENT LEVY®, PHILIPPE WIND, NATHALIE

GANNE®® GEORGES SEBBANE LAURENT ZELEK>!'12*AND ELENA PAILLAUD?

13,*

'Oncogeriatric Coordination Unit, Geriatric Department, Avicenne Hospital, APHP, F-93000
Bobigny, France

Université Paris-Est, UPEC, DHU A-TVB, IMRB- EA 7376 CEpiA (Clinical Epidemiology
And Ageing Unit), F-94000 Créteil, France

3Department of Gastroenterology, APHP, Avicenne Hospital, F-93000 Bobigny, France
“*Public Health Department, APHP, Henri-Mondor Hospital, F-94000 Créteil, France
*Department of Medical Oncology, APHP, Avicenne Hospital, F-93000 Bobigny, France
®Clinical Research Unit and Clinical Research Centre, APHP, Avicenne Hospital, F-93000
Bobigny, France

"Department of Surgery, APHP, Avicenne Hospital, F-93000 Bobigny, France

8Liver Unit, APHP, Jean Verdier Hospital, F-93140 Bondy, France

® UFR SMBH, Université Paris 13, Sorbonne Paris Cité, F-93000, Bobigny, France

19 INSERM UMR 1162, 27 rue Juliette Dodu, Universités Paris 5, Paris 7 et Paris 13, F-

75010, Paris, France

© 2018 published by Elsevier. This manuscript is made available under the CC BY NC user license
https://creativecommons.org/licenses/by-nc/4.0/


http://www.elsevier.com/open-access/userlicense/1.0/
https://www.elsevier.com/open-access/userlicense/1.0/
https://www.sciencedirect.com/science/article/pii/S0261561418325792
https://creativecommons.org/licenses/by-nc/4.0/
https://www.sciencedirect.com/science/article/pii/S0261561418325792

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

1 Sorbonne Paris Cité Epidemiology and StatisticseReh Centre (CRESS), U1125, Inra,
Cnam, Paris 13 University, Nutritional Epidemiologdesearch Team (EREN), F-93000
Bobigny, France

12 French Network for Nutrition and Cancer ReseaMAGRe network), FZ8352 Jouy-en-
JosasFrance

3Geriatric Oncology Unit, Geriatric Department, APHRenri-Mondor Hospital, F-94000
Creéteil, France

* These authors have contributed equally to thiskwo

Address correspondence to:F. Pamoukdjian, Unité de Coordination en Oncogéeia
(UCOG), Batiment Larrey A, Avicenne Hospital (HUR3SAPHP), 125 rue de Stalingrad,
93000 Bobigny, France

Tel. +33 (0)1 48 95 70 35

Fax +33 (0)1 48 95 70 36

Email frederic.pamoukdjian@aphp.fr



39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

Abstract

Background & aims: the obesity survival paradox is an emergent isswncology, but its
existence remains unclear particularly in olderceampatients. We aimed to assess the obesity
survival paradox in older cancer patients.

Methods: all consecutive cancer outpatients 65 years amféroteferred for geriatric
assessment (GA) before a decision on cancer treatibetween November 2013 and
September 2016 were enrolled in the PF-EC cohadystThe main outcome was 6-month
mortality. A Cox univariate and multivariate proponal hazard regression models were
performed with baseline GA, oncological variablesncer site, extension and treatment
modalities) and C-reactive protein (CRP). We assktbe prognostic value of body mass
index categories (i.e. malnutrition < 21, 2Inormal weight< 24.9, 25< overweight< 29.9
and obesity 30 kg/nf) in the whole study population and according ®fetastatic status.
Results: 433 patients with a mean age of 81.2 + 6.0 yeare weluded, 51% were women,
44.3% had digestive cancers, 18% breast cancefl4®do lung cancer and 45% metastatic
cancers. Eighty-eight of these patients (20.3%)ewarese at baseline. Mortality rate was
17% during the 6-month follow-up period. After asliment for sex, gait speed, Mini-Mental
State Examination, cancer site and exclusive suippocare, obesity (compared to normal
weight) was independently and negatively associatéth 6-month mortality only in
metastatic patients (aHR 0.17, 95% CI [0.03-0.B2},0.04).

Conclusion: our study confirms the obesity survival paradoxlider cancer patients only in

the metastatic group.

Keywords: cancer, metastasis, obesity survival paradox, geriatric assessment, older people.
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Background

The prevalence of obesity (body mass index (BMBO kg/nf) is increasing worldwide,
with about 40% of people between 65-74 years oltl 2096 over 75 years old being obese
[1]. Moreover, 60% to 70% of newly diagnosed casaamcern older patients [2]. Obesity is
a major risk factor of morbidity in older peoplé.i$ associated with an increased risk of
cancers (breast, colon, uterine, leukaemia), ceadicular morbidity (stroke, myocardial
infarction), disability, number of medications, mieblic syndrome and osteoarthritis, and it
decreases mobility and quality of life [1]. Obesgyalso a well-known risk factor of mortality
in middle-aged people, but recent studies have detraied that this association is not seen
for adults aged 65 and over. This is termed the&dl survival paradox” [1].

Over the past decade, the obesity survival parddaxbeen specifically observed in
cancer patients with local and metastatic diseasseveral studies [3]: patients treated for
colorectal [4,5] and renal cancer [6,7], patientshwymphoma undergoing autologous
haematopoietic cell transplantation [8] and metaspatients requiring radiotherapy [9].

To our knowledge, only one study has assessed bwesitg survival paradox
specifically in older cancer patients. In this m#cstudy, the association between BMI and
overall survival (OS) during a 10-year follow-up svassessed in 97 patients 60 years and
over with acute myeloid leukaemia before chemotefa0]. Median age was 68 years, the
median OS was 316 days and 32% of patients werseolde BMI <25 kg/m compared to
obesity & 30 kg/nf) was an independent predictor of mortality (HR.£42 95% ClI, 1.21—
3.77).

The older cancer population is heterogeneous inodoiagities, physical reserves,
functional status and socioeconomic environmeng [Geriatric assessment (GA) is therefore
recommended by the International Society of Geacia@ncology (SIOG) [12] to detect

vulnerabilities likely to lead to poor outcomes drehtment complications [13—-15].
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To date, no studies have assessed the obesityalparadox in older cancer patients
after adjustment for GA domains, and the existesfche obesity survival paradox in such
patients remains unclear. We postulated that obegis positively associated with OS in
older cancer patients. We aimed to assess theepgestof the obesity survival paradox in

older cancer patients of the whole study populatiot according to the metastatic status.
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Methods

Study design and population

The Physical Frailty in Elderly Cancer patients {BF) survey is an open prospective
observational two-centre cohort study that staiiedovember 2013. All consecutive patients
aged 65 years and over referred for geriatric assest in two university hospitals in the
greater Paris area of France, Avicenne HospitaBabigny and Jean Verdier Hospital in
Bondy, were included. Patients were referred byolmgists, radiotherapists, surgeons, or
other specialists when a new diagnosis of cances highly suspected or confirmed
histologically and when frailty was suspected, dgrihe two weeks before a cancer treatment
decision.

For the present analysis, we included all outpadieregardless of cancer type, stage
or treatment, who presented up to September 3@. 20fe inclusion date was the date of the
first geriatric oncology visit.

Informed consent was obtained from the patient®reeinclusion. The study was

approved by the local ethics committee (CLEA, Awice Hospital, Bobigny, France).

Data collection:
In this study, we followed the STrengthening thep&é&ing of OBservational studies in
Epidemiology (STROBE) recommendations for the r@pgr of observational

epidemiological studies [16].

Cancer and demographic data:Demographic data (age, sex), tumour charactesigsite,
extension: local, locally advanced or metastatiftide) and Eastern Cooperative Oncology

Group Performance Status (ECOG-PS) were obtaindldeafirst geriatric oncology visit as
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part of the GA. Cancer treatment modalities weteg@ised as exclusive supportive care or
not and were collected during the 6-month follow-up

Body mass index

Weight and height were measured at the first gariahcology visit to calculate body mass
index (BMI) which was categorised in four classesxoading to the World Health
Organization and the French nutritional guidelin@sl < 21 (malnutrition), 21.6< BMI <
24.9 (normal weight), 25.8 BMI < 29.9 (overweight) and BMt 30 (obesity). Obesity was
described as moderate (3&@BMI < 34.9), severe (35.8 BMI < 39.9) or morbid (BMP

40.0) [17,18].

Geriatric assessment

At the first geriatric oncology visit, each patieabhderwent GA following the recently
updated recommendations of the International Spciet Geriatric Oncology [19].
Comorbidities were assessed by the CumulativesdiriRating Scale-Geriatric (CIRS-G) [20].
A total score dichotomised by a median of 14, erpghesence of at least one grade 3 (severe)
or grade 4 (very severe) comorbidity excluding ¢herent cancer, was considered to indicate
impairment. Polypharmacy was defined as taking éivenore drugs a day. Dependency was
defined by an Activities of Daily Living (ADL) scerof less than or equal to 5/6 or a four-
item simplified (use of telephone, transports, roatibns, and money management)
Instrumental ADL (IADL) that was less than 4/4 [22]. Mobility was assessed by gait speed
(GS) measured over a short distance (4 m) in nisgesnd (m/s) [23]. A slow GS was
defined as < 0.8 m/s because this threshold hasrshostrong and independent association
with early death in older cancer patients [23,Ripeated falls were defined as at least two

falls in the previous year. Depressed mood wasddfas a Mini-Geriatric Depression Scale
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(Mini-GDS) score of at least 1/4 [25]. Cognitivepairment was defined by a Mini-Mental

State Examination (MMSE) score of less than 2428).[

Muscle weakness

Maximum hand grip strength (kilograms) measureccéwior each hand using a CAMRY
hand-held dynamometer (model EH101) was used tesasnuscle weakness (MW) at the
first geriatric oncology visit. MW was defined hyet thresholds adjusted for gender and BMI

derived from the frailty phenotype established bgdret al. [27].

Covariate
Inflammation was assessed by C-reactive protein PICRevel measured by
immunoturbidimetric assay during the first 3 weakgr the GA. Abnormal CRP was defined

as> 10 mg/l [28].

Outcomes
The primary outcome was overall 6-month mortaldljdwing the GA to assess predictors of
early death. Vital status was determined by telapiyp patients or their family or from

medical records.

Statistical analysis

We used numbers for descriptive data, proporti@ngytialitative variables and means with
SDs or medians with interquartile (IQR) range MZ®" for quantitative variables.
Comparisons between obese and non-obese and ttveeebemetastatic and non-metastatic

patients were carried out using the chi-square éesFisher’'s exact test for qualitative
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variables and the Studentest or Wilcoxon’s test for quantitative variables appropriate.
We assessed correlation by using the Spearman estoas appropriate for categorical
variables. Multicollinearity between variables wedined as a rho test0.50.

Baseline factors associated with obesity were aedlyy univariate and multivariate
logistic analyses. Variables yieldirg values less than 0.2 in the univariate analysigewe
considered for inclusion in the multivariate anadys

Survival curves were plotted according to the Kagleier method. Comparisons

according to BMI categories in the whole study dapan and in patient subsets according to
the metastatic status were performed by the log-tast. Cox univariate and multivariate
proportional hazard regression models were perfdrmégth baseline characteristics
associated with 6-month mortality. Model assumiorere verified. Continuous variables
were shown per their standard deviations. Variaglekling P values less than 0.2 in the
univariate analysis were considered for inclusithe multivariate analyses. We conducted a
stratified analysis in patient subsets accordingh® metastatic status. All analyses were
adjusted for sex, gait speed, cancer-site, candengion and supportive care.
All tests were two-sided at a significance leveDdI5. Multiple imputation was performed to
handle missing data for MMSE (MICE package usingdmtive mean matching method as
appropriate for numeric variables). The data wemnalygsed using R statistical software
version 3.3.2 (R Foundation for Statistical Compagti Vienna, Austria, http://www.R-

project.org).
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Results

Patients

Of the 457 consecutive older cancer outpatientsl &peand over who were referred for GA
up to September 30, 2016, and were potentiallyibddig 433 were finally eligible for this

study (Figure 1).

Baseline characteristics of patients (Table 1)

Median age was 82 (IQR 77-85) years. The majorgyevwwomen, had solid tumours (95%),
local (20%) and locally advanced (35%) cancer. €mital and breast cancer were the two
most common types, whereas urological malignanaiese uncommon (4.8%). Obesity
affected 20.3% (88/433) of patients, of whom 70.578) were moderately obese, 15 (17%)
were severely obese and 3 (3.5%) morbidly obeseatde assessment showed that most
patients had significant impairment in several dimstatwo-thirds of patients had severe
comorbidities, polypharmacy and muscle weaknesBLIAlependency was more frequent
than ADL dependency and concerned two-thirds oleptd. More than half of patients had
slow gait speed and cognitive impairment. Less tihof patients had depressive mood and
CRP> 10 mg/l. Repeated falls were uncommon.

Comparison between obese and non-obese patients

In univariate analysis, male sex, locally-advancadcer (compared to local cancer), total
CIRS-G and grade 3 comorbidity, polypharmacy, ABpendency and slow gait speed were
the variables positively and significantly assamihtwith obesity. Metastatic cancer
(compared to local cancer) and CRRO mg/l were the variables negatively and sigaifity
associated with obesity. In multivariate analybiast cancer, total CIRS-G and slow gait
speed were positively and independently associati¢éd obesity. CRP> 10 mg/l was

negatively and independently associated with opeBlbreover, when multivariate analysis
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included ADL or IADL as covariate instead of sloaitgspeed, ADLP = 0.10) and IADL P

= 0.74) were not independently associated with ibpes

Comparison between metastatic and non-metastatic pants

Metastatic patients did not differ by mean aBe=(0.06), proportion of exclusive supportive
care P = 0.94), total comorbidities?(= 0.46), polypharmacyP(= 0.61), ADL and IADL P

= 0.09 and 0.77 respectively), gait speled(0.45), muscle strengtl & 0.68), mini-GDS P

= 0.90) and MMSEF = 0.19). In contrast, metastatic patients had naggressive cancers
(lung, pancreas and bile duct®} € 0.0001), a lower BMIR = 0.01) with a smaller
proportion of obese patients (16%), were more feety men P < 0.0001) and had

significantly higher CRP level#(= 0.01).

Predictors of overall 6-month mortality

Mortality rate during the 6-month follow-up afteret initial GA was 17% (95% CI, 13.8—
21%). Median overall survival was not reached.

Kaplan-Meier survival analysis plotted by BMI cabeg alone showed no significant
difference between obesity and other categories. (@ormal weight, overweight and
malnutrition) in the whole study population (Figite However, there was a trend towards a
protective effect of obesity on 6-month mortaliB/I6g rank test = 0.06).

In univariate analysis (Table 2), breast cancer aadmatological malignancies
(compared to colorectal cancer) were negativelyo@ated with 6-month mortality. In
contrast, male gender, lung, liver, pancreas amal dhicts, gynaecological malignancies,
oesophageal and gastric and other cancers (comfmadorectal cancer), locally-advanced
and metastatic cancer, exclusive supportive cow, gait speed, muscle weakness, cognition
impairment and CRP 10mg/l, were positively associated with 6-monthrtaldy. Age,

comorbidities, BMI categories and depressed moae wet significantly associated with 6-
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month mortality. Because of the multicollinearitgtiveen GS, ADL/IADL and ECOG-PS,
we used only GS as clinical variable of functiosthtus in multivariate analyses [29].
Because of the multicollinearity between total Cil&Sotal and grade 3 comorbidity and
polypharmacy, we used only the CIRS-G total scarelmical variable to assess the burden
of comorbidities in multivariate analyses. Duehe hon-linear association between BMI and
survival, we compared BMI categories to normal Wweig perform our analyses.

In multivariate analysis (Figure 3), BMI categoriegre still not independently
associated with 6-month mortality in the whole gtpdpulation or in non-metastatic patients.
In metastatic patients, obesity compared to normeight was the only BMI category
independently and negatively associated with 6-mombrtality after adjustment for sex, gait

speed, MMSE, cancer site and exclusive supporave.c
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Discussion
In this cohort of consecutive older outpatientshwvatirrently untreated cancer at various sites
and stages, obesity defined by BMI 30 kg/nf compared to normal weight was not
independently associated with 6-month mortalitythe whole study population or in non-
metastatic patients. In the stratified analysisesily was independently and negatively
associated with 6-month mortality in metastatiagras after adjustment for sex, gait speed,
MMSE, cancer site and exclusive supportive careaBtrcancer, comorbidities and slow gait
speed were the variables independently and positaesociated with obesity. In contrast,
inflammation defined by CRP levels10 mg/l was independently and negatively assatiate
with obesity.

Our findings are consistent with a large retrospecstudy by Tsangt al. [9]. In this
study, 4,010 metastatic cancer patients requirimgdéotherapy with a median age of 59.6
years (range: 18.4-94) and with an ECOG-PS 0-1 imeteded. The median follow-up time
was 24.4 months (range 0.13-164.1). Obesity (BN8D kg/nf) compared to normal weight
was independently associated with overall survildR 0.67, Cl 95%, 0.56-0.80). In
agreement with these authors, one of the main eaptms of the obesity paradox in
metastatic cancer patients arises from the invasseciation between BMI and fatty acid
synthase (FASN) expression. FASN is an oncogeneetih@odes for rate-limiting enzymes
involved in fatty acid synthesis, a process esakrfor tumour growth and which is
overexpressed in several malignancies [9]. Haldhal. showed that FASN is significantly
downregulated in obese patients with renal celcinama and has a beneficial effect on
cancer-specific survival [7]. However, in our studg observed the observation of obesity
survival paradox only in metastatic patients and tleserves discussion. Metastatic status is
related to a high malignant potential that requimgsher levels of energy [9]. One of the main

energy sources for malignant cells arises fromatkxladipose tissue lipolysis and increasing
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fatty acid oxidation [9]. Accordingly, there is firably a greater fat loss in metastatic patients
due to aggressive tumour behaviour with higher ggndemand. This probably could explain
the significantly lower BMI in metastatic patientsour cohort, in which obese patients had
an advantage in overall survival due to higherdatrves.

In a recent multicentre prospective observationaldys that included 1,306
consecutive older patients hospitalised in an eerarg department (mean age 85 * 6 years)
geriatric assessment was carried out in all patifg@). Obesity (BME 30 kg/nf) was found
in 19.6% and was negatively and independently (aftgustment for age, mobility disorders,
dementia syndrome, dependency and comorbidities)ceged with overall 1-year (HR 0.8,
95% CI, 0.6—1.0P = 0.05) and 2-year (HR 0.8, 95% CI, 0.6—PG; 0.03) survival. Among
these obese patients, 12.9% had cancer. In agréemitbnthe authors of this study, we
support the existence of two distinct subtypes bésity, as has been suggested in the
literature [31]: metabolically healthy obesity (MH@nd metabolically unhealthy obesity
(MUOQO). About 20-30% of obese patients may have MHK@jch is characterised by the
absence of metabolic complications of obesity,dw inflammation and low disability [31].
This approach could explain in part the obesityisal paradox. Accordingly, there was
probably a natural selection of MHO in our cohdrice it comprised older people with
significant comorbidities and no significant didaii which they survived until recently
developing a cancer.

More recently, a multicentre prospective cohortigtaonducted in 6,662 community-
dwelling older women aged 75 and older confirmeel dbesity survival paradox [32]. The
risk of death during the 5-years follow-up of fraibmen (frailty defined by the Fried model)
compared with not-frail normal weight women, desezh with increase of BMI after
adjustment for age, cardiovascular drugs, hosgithhission in the last 12 months and

functional status: HR (frail-underweight) = 2.0423-3.39]; HR (frail-normal weight) = 3.07
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[2.21-4.26]; HR (frail-overweight) = 1.83 [1.31-8]5HR (frail-obese) = 1.76 [1.15-2.7®;

< 0.001. However, the obesity survival paradoxanaer patients remains debatable. Obesity
survival paradox observation may involve methodmlalgbiases such as reverse causality,
confounding, detection bias, or collider bias [3Bhe non-obese population may include
patients who had lost weight as a result of mowergeillness, while BMI is not an optimal
measure of body fat and obese older patients magffieeted by selective survival bias.
Nevertheless, several authors have argued thatlsases may not solely explain the obesity
paradox [33,34].

The strengths of our study are the study designtlamdhternal consistency with other
large studies (ONCODAGE, ELCAPA) conducted in oldancer patients (age, cancer site,
cancer extension at inclusion). Moreover, to oupwdedge, this is the first study that
confirmed the obesity survival paradox in older @anpatients after adjustment for several
geriatric domains.

However, our study has several limitations. Firsigcause of the small size of the
severe and morbid obesity subgroups we were urtabiietermine the prognostic value of
obesity in these patients. Secondly, the histonyaifjht loss was not considered in our study,
and this probably limited the association betwebasdy and digestive cancers related to
obesity (oesophageal, gastric, colorectal or paticreancers). Digestive cancers often lead
to a major weight loss before diagnosis. Thirdlye do the short follow-up time, we were
unable to confirmed the obesity survival paradoron-metastatic patients.

Finally, our results suggest that in older cancdregmts, BMI probably does not yield
sufficient understanding of the heterogeneous matfr obesity. A more comprehensive
approach would include on the one hand, an esomati body composition in obese patients
(particularly with assessment of abdominal adigysiind on the other hand, the history of

weight loss [35,36].
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Conclusion:
We confirmed the obesity survival paradox in oldancer patients only in the metastatic
subgroup. This result may be linked with the downtation of fatty acid synthase expression

in obese patients, an oncogene that is overexgrésseetastatic disease.
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Figure 1. Flow the selection of patients

The PF-EC study:

Older cancer patients aged 65 years and over
referred for GA before a therapeutic decision up to
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443 Table 1. Baseline characteristics of 433 consecutiwlder cancer outpatients and factors

444  independently associated with obesity

445
Univariate analysis Multivariate analysis
Variables All patients BMI >30 kg/nf  BMI <30 kg/m* P? aOR 95%ClI P
n=433 (%) n=88(20.3%) n =345 (79.7%)
Age (years)
Mean +/- SD 81.2 +/- 6.0 80.5 +/- 6.3 81.4 +/-5.9 0.23
Quartiles 0.69
65-76 101 (23) 22 (25) 79 (23)
77-81 115 (26) 24 (27) 91 (26.3)
82-84 87 (21) 20 (23) 67 (19.4)
85-103 130 (30) 22 (25) 108 (31.3)
Sex (male) 212 (49) 33(37.5) 179 (52) 0.01 0.98 0.51-1.88 0.96
Cancer site 0.08 0.38
Colorectal 81 (19) 13 (15) 68 (19.7) 1 (reference)
Breast 79 (18) 27 (30.8) 52 (15) 2.62 1.11-6.17
Lung 63 (14.5) 10 (11) 53 (15.3) 122 0.46-3.22
Liver 61 (14) 14 (16) 47 (14) 155 0.63-3.80
Pancreas and bile ducts 26 (6) 3(3.4) 23 (6.6) 0.85 0.20-3.51
Gynaecological malignancies 26 (6) 7 (8) 19 (5.5) 1.67 0.49-5.65
Oesophageal and gastric 23 (5.3) 2(2.3) 21 (6) 0.40 0.07-2.08
Haematological malignancies 23 (5.3) 4 (4.5) 19 (5.5) 1.16 0.30-4.40
Urological malignancids 21 (4.9) 4 (4.5) 17 (4.9) 1.62 0.41-6.38
Othef 30 (7) 4 (4.5) 26 (7.5) 0.82 0.22-2.96
Cancer extension 0.04 0.16
Local 85 (20) 16 (18) 69 (20) 1 (reference)
Locally advanced cancer 153 (35) 41 (47) 112 (32.5) 1.82 0.88-3.74
Metastatic 195 (45) 31 (35) 164 (47.5) 113 0.52-2.40
ECOG-PS> 2 (yes) 195 (45) 47 (53) 148 (43) 0.08



Exclusive supportive care (yes)

Missing data = 8

Comorbidities (CIRS-G)
Total> 14

Grade 3 (severe) 1

74 (17)

215 (49.6)

263 (61)

Grade 4 (very severe) > 1 (excluding curren®5 (22)

cancer)

Polypharmacy (yes)

Dependency

ADL <5/6

IADL < 4

Mobility

Slow GS (<0.8 m/s)

Muscle weakness (missing data = 8)

Repeated falls (missing data = 5)

Mood

Mini-GDS > 1/4

Cognition

MMSE < 24/30

Inflammation

CRP (mg/l)> 10

283 (66)

138 (32)

274 (63)

235 (54)

287 (67.5)

72 (17)

191 (44.5)

237 (55)

193 (44.5)

13 (15)

59 (67)
65 (74)

24 (27)

70 (79.5)

41 (47)

63 (72)

63 (72)

66 (75)

19 (21.5)

39 (44.3)

55 (62.5)

29 (33)

61 (18)

156 (45)
198 (57)

71 (20.5)

213 (62)

97 (28)

211 (61)

172 (50)

221 (64)

53 (15)

152 (44)

182 (53)

164 (47.5)

0.49

0.0002 2.16

0.004

0.17 1.34

0.0009

0.0009

0.06

0.0002 2.30

0.09 0.92
0.16 1.15

0.86

0.10 1.18

0.01 0.55

1.25-3.76 0.006

0.72-2.49 0.34

1.25-4.25 0.007

0.49-1.72 0.79

0.60-2.20 0.66

0.67-2.08 0.55

0.31-0.96 0.03

ADL.: activities of daily living

CIRS-G: Cumulative lliness Rating Scale-Geriatric

ECOG-PS: Eastern Cooperative Oncology Group Pedoom Status ~ GS: gait speed

IADL: instrumental activities of daily living

Mini-GDS: Mini-Geriatric Depression Scale

BMilody mass index

CRP: C-reactive pint

IQR: intemgtile range (25th-75th)

MMSE: Mini-Ment8tate Examination

a Comparisons between obese and non-obese patsmgsthe chi-square test or Fisher's exact tesgdalitative variables and Studenest or Wilcoxon's test for

quantitative variables.



b prostate = 12, urothelial = 4, kidney = 3, bladd@
¢ unknown primary site = 8, mesothelioma = 5, cetars epidermidis carcinoma = 4, anal = 3, sarcodamelanoma = 2, oral carcinoma = 2, duodenalthyZnoma =

1, non-differentiated carcinoma = 1.
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447 Table 2. Overall 6-month mortality in univariate Analysis

Variables Univariate analysis

HR [95% CI] P2
BMI categories: 0.06
Normal Weight 1 (reference)
Malnutrition 1.84 [0.94-3.60]
Overweight 1.07 [0.61-1.88]
Obesity 0.62 [0.28-1.36]
Age (per 6.0 years increase) 1.01 [0.97-1.05] 0.41
Sex (male) 1.68[1.05-2.70] 0.02
Cancer site 0.0001
Colorectal 1 (reference)
Breast 0.39[0.12-1.25]
Lung 2.12[0.95-4.73]
Liver 1.21 [0.49-2.99]
Pancreas and bile ducts 2.55[0.97-6.69]
Gynaecological malignancies 1.27 [0.40-4.07]
Oesophageal and gastric 2.71[1.03-7.12]
Haematological malignancies 0.33[0.04-2.62]
Urological malignanciés 2.56 [0.93-7.06]
Othef 3.14 [1.27-7.72]
Exclusive supportive care (yes) 2.99[1.81-4.94] <0.0001
Cancer extension <0.0001
Local 1 (reference)
Locally advanced 4.15[1.24-13.8]
Metastatic 7.54[2.34-24.2]
Comorbidities (CIRS-G)
Total> 14 1.25[0.78-1.99] 0.33
Grade 3 (severe) 1 1.03 [0.64-1.66] 0.88
Grade 4 (very severe) > 1 (excluding current cgncer 1.03[0.63-1.88] 0.75



Mobility:

Slow GS (<0.8 m/s) 2.88 [1.69-4.92] <0.0001
Muscle weakness (missing data = 8) 2.52[1.35-4.71] 0.002
Mini-GDS > 1/4 1.12 [0.70-1.79] 0.61
MMSE < 24/30 2.23[1.34-3.71] 0.001
CRP (mg/l)> 10 4.01[2.37-6.78] <0.0001

BMI: body mass index

CIRS-G: Cumulative lliness Rating Scale-Geriatric

CRP: C-reactive protein

GS: gait speed

IQR: interquartile range

Mini-GDS: Mini-Geriatric Depression Scale

MMSE: Mini-Mental State Examination

HR: hazard ratio.

Continuous variables were shown per their standevihtions.
a log-rank test

b prostate = 12, urothelial = 4, kidney = 3, bladd@

¢ unknown primary site = 8, mesothelioma = 5, cetas epidermidis carcinoma = 4, anal = 3, sarcoamelanoma = 2, oral carcinoma = 2,

duodenal = 2, thymoma = 1, non-differentiated ceancia = 1.
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450 Figure 2. Kaplan-Meier survival plotted by BMI category following GA in 433 older
451 cancer outpatients
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459  Figure 3. Forest plot of adjusted hazard rati8 for body mass index (BMI) categories for
460 prediction of 6-month mortality in older cancer patients after geriatric assessment
461

462
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