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Purpose: Clinical experience suggests that functional decline (FD) during treatment may have a major adverse impact on outcome. Geriatric assessment of older patients before cancer treatment is usually based on use of a screening tool (such as G8) followed by comprehensive geriatric assessment (CGA). However, many oncology teams cannot implement geriatric oncology management due to non-availability of geriatricians. Consequently, we decided to evaluate whether a procedure using G8 and routinely available factors could help oncologists foresee the outcome in patients ≥70: we firstly evaluated whether functional decline is a determinant of early death, then searched for predictors of early functional decline (measured before initiation of the second cycle of chemotherapy), including G8 but voluntarilly excluding CGA.

Methods:

We tested the value of clinical, biological factors and early FD to predict early death on a cohort of 292 patients (≥70 years) treated with first-line chemotherapy. We then used a logistic regression model to search for pretreatment predictors of FD, including the same factors and G8 but excluding CGA.

Results: FD occurred in 48 patients. In multivariate analyses, early FD (OR=4.13, 95% CI [1.89; 9.04], p<0.01), disease extension (OR=4.55, 95% CI [1.96; 10.57]; p<0.01), and being male (OR=2.59, 95% CI [1.12; 5.97], p=0.02) were significant prognostic factors for early death; G8 was the only significant factor associated with FD (OR=4.38, 95% CI [1.28; 14.92], p=0.018).

Conclusions: FD has an important prognostic significance in patients ≥ 70 treated with chemotherapy, and G8 predicts for its occurrence. These data reinforce the routine use of G8 in the management of these patients.

INTRODUCTION

Oncologists make treatment decisions for older patients with cancer based on the balance between the risk of complications and expected benefits. Functional decline (FD) is very common in older patients, specifically patients aged ≥ 70 years, and physicians often underestimate its potential adverse consequences during treatment of cancer. Hence, detection and prevention of FD is vital.

In the general olderopulation, FD during treatment or hospitalization is a predictive factor of adverse outcomes such as toxicity, re-hospitalizations, or death [START_REF] Campbell | A systematic literature review of factors affecting outcome in older medical patients admitted to hospital[END_REF] . In older patients with cancer, functional impairment at baseline has been associated with shortened survival, enhanced treatment toxicity or decreased quality of life (QoL) 2 3 4 5 . Yet, there is insufficient data on the association between functional status and outcome in patients aged ≥70 years with cancer 6 7 8 9 as well as on FD during treatment. Nevertheless, functional status is a major component of QoL in older patients, even with severe disease. Indeed, many patients with severe illness would prefer not to receive a treatment rather than a treatment that is likely to cause FD [START_REF] Fried | Understanding the treatment preferences of seriously ill patients[END_REF] .

The comprehensive geriatric assessment (CGA) is a multidisciplinary evaluation of an older individual's functional, psychological and nutritional statuses, cognition, social support, and comorbidity. The CGA has demonstrated its value for older patients with cancer 11 12 , particularly regarding FD : we have recently shown that components of CGA, such as the Geriatric Depression Scale (GDS) or the Instrumental Activities of Daily Living (IADL) were predictive of early FD assessed during first-line chemotherapy in older patients with cancer [START_REF] Hoppe | Functional decline in older patients with cancer receiving first-line chemotherapy[END_REF] .

There is a strong consensus of the International Society of Geriatric Oncology (SIOG) and geriatric oncology experts to recommend any geriatric assessment in older patients with cancer 13 14 15 . However, the classic CGA is time-and resource consuming and as such is not feasible for every patient.

Screening tools such as the G8, validated on 1,435 patients [START_REF] Soubeyran | Screening for vulnerability in older cancer patients: the ONCODAGE Prospective Multicenter Cohort Study[END_REF] , have been developed to identify patients who may benefit from CGA. In addition, the value of the G8 as a predictive tool has been demonstrated for survival 16 17 and suggested for FD (using univariate analysis) [START_REF] Kenis | Performance of two geriatric screening tools in older patients with cancer[END_REF] .

Consequently, we decided to evaluate the importance of FD in terms of outcome and to consolidate data on the predictive value of G8 at the beginning of treatment. We first evaluated, by selecting early deaths as the targeted event, whether FD is a major determinant of the outcome. We then searched for predictors of FD, including G8 among other clinical and biological factors routinely available for oncologists, but voluntarily excluding CGA.

MATERIALS AND METHODS

The study population comprised of patients aged ≥70 years, scheduled to receive first-line chemotherapy for various types of cancer (colon, pancreatic, stomach, ovarian, bladder, prostate, lung, non-Hodgkin lymphoma [NHL], or cancer of unknown primary origin). Twelve centers across France participated in this study. Additional details can be found in Hoppe et al. Journal of Clinical Oncology 2013.

Full clinical staging was performed according to routine clinical practice depending on each cancer type, and patients were classified according to the usual prognostic factors including Eastern Cooperative Oncology Group (ECOG) performance status (PS) [START_REF] Oken | Toxicity and response criteria of the Eastern Cooperative Oncology Group[END_REF] . Comorbidities were collected using the Cumulative Index Rating Scale-Geriatric (CIRS-G) validated in oncology 20 21 . Basic clinical (age, sex, tumor site, tumor extension) and biological (platelets count, creatinine clearance, albumin levels, C-reactive protein [CRP], neutrophil count) data were prospectively recorded for each patient and classified as below and above normal value.

We performed abbreviated CGA (aCGA) at baseline, and immediately before the second cycle of chemotherapy. The aCGA conducted by a geriatrician and a trained nurse included: Minimental Status Examination (MMSE) [START_REF] Folstein | Mini-mental state". A practical method for grading the cognitive state of patients for the clinician[END_REF] , ADL [START_REF] Katz | STUDIES OF ILLNESS IN THE AGED. THE INDEX OF ADL: A STANDARDIZED MEASURE OF BIOLOGICAL AND PSYCHOSOCIAL FUNCTION[END_REF] , IADL [START_REF] Lawton | Assessment of older people: self-maintaining and instrumental activities of daily living[END_REF] , Mini-Nutritional Assessment (MNA) [START_REF] Vellas | The Mini Nutritional Assessment (MNA) and its use in grading the nutritional state of elderly patients[END_REF] , Timed Get Up and GO (GUG) test, [START_REF] Podsiadlo | The timed "Up & Go": a test of basic functional mobility for frail elderly persons[END_REF] and GDS [START_REF] Yesavage | Rates of change of common measures of impairment in senile dementia of the Alzheimer's type[END_REF] . We retrospectively obtained the G8 score by analyzing specific MNA questions.

Institutional review boards and ethics committees approved the protocol before the start of the investigation. We conducted the study in accordance with the Declaration of Helsinki, Good Clinical Practices, and local ethical and legal requirements. All patients provided written informed consent for their participation.

Statistical considerations

We measured FD using the ADL score between baseline and before initiation of the second cycle of the aCGA evaluation. The ADL scale includes six items concerning dependencies for basic daily activities. Each item is scored as 0 (totally dependent), 0.5 (partially dependent), or 1 (totally autonomous); ADL score ranges from 0 to 6. FD was defined as at least 0.5 decrease of ADL score between baseline and cycle 2 as performed in a previous paper [START_REF] Hoppe | Functional decline in older patients with cancer receiving first-line chemotherapy[END_REF] . Early death was defined as death within six months of chemotherapy initiation.

Statistical analyses

For early death analysis, we first analyzed the following prognostic factors using univariate logistic models: age (70-75, 76-80, 81-85 or > 85 years), sex, PS (0-1 or 2-4), tumor site (colon, pancreatic, stomach, ovarian, bladder, prostate, lung, NHL, or cancer of unknown primary origin), platelet count (< or ≥150 G/L), creatinine clearance (≤30, 30-60 or ≥60 mL/min), albumin levels (< or ≥35 g/L), CRP (< or ≥5 mg/L), neutrophil (1-2 or >2 G/L) and disease extension (advanced or not) as well as FD (yes or no). Variables significant in the univariate analysis at the 20% level were included in the multivariate model. For variable selection, we relied on a backward selection approach. The final model was adjusted for age and sex. We reported odds ratios (ORs) with 95% confidence intervals (CIs) for statistically significant associations (P value <0.05).

For FD analysis, prognostic factors studied for univariate analysis included the same factors and G8 result (abnormal ≤ 14 or normal >14). Variables significant in the univariate analysis at the 20% level were included in the logistic multivariate model. We constructed the final model using a backward selection approach. The final model was adjusted for age and sex. We reported odds ratios (ORs) with 95% confidence intervals (CIs) for statistically significant associations (P value <0.05). We performed all analyses using SAS software (version 9.3, SAS Institute, Cary, NC).

RESULTS

Between September 2002 and September 2005, 364 patients from twelve centers in southwestern

France were included. Patients were recruited from two cancer referral centers and ten community hospitals with oncology and gerontology departments as described in a previous publication [START_REF] Soubeyran | Predictors of early death risk in older patients treated with first-line chemotherapy for cancer[END_REF] . Of the 364 patients, CGA was not completed at baseline due to technical reasons for fifteen patients. ADL score at baseline was null and thus, could not further reduce in three patients. CGA was not completed at C2 for 54 patients. Here, we present results for the remaining 292 patients.

Patient characteristics

Two hundred and ninety-two patients were included in this analysis with a median age of 77 years (range, 70-93 years). The study population was predominantly male (n=173, 59%). Most of the patients had a PS between 0-1 (n=225, 77%) and an abnormal G8 score (n=239, 82%).

Disease extension was uniformly distributed among patients (localized n=143, 49%) as shown in Table 1.

Early death

Early deaths (within six months) were observed for 41 patients (14%). In the univariate analysis, prognostic factors of early death (α <20%) included functional decline, sex, PS, tumor site, creatinine clearance, albumin level, CRP, disease extension and platelet count; these variables were subsequently included in the multivariate analysis.

In the multivariate model, functional decline (OR=4.13, 95 % CI [1.89; 9.04], p<0.01) disease extension (OR=4.55, 95% CI [1.96; 10.57], p<0.01) and being male (OR=2.59, 95% CI [1.12; 5.97], p=0.02 were significant prognostic factors of early death (Table 2). Thirty-three percent of patients who had FD during chemotherapy died during the first six months versus 10% of patients who did not present functional decline.

Functional decline

Forty-eight patients (16%) experienced FD, 30 patients (10%) had an increase in functional status between baseline and pre-second assessment. Most patients (n=214, 73%) did not experience any variation in functional status. Median time between treatment initiation and FD assessment was twenty one days (range: seven days to sixty days).

Variables significantly associated with FD in univariate analysis (α < 20%) included PS, creatinine clearance, disease extension and G8 score and were subsequently included in the multivariate analysis. In the final model, G8 was the only significant factor associated with FD (OR=4.38, 95% CI [1.28; 14.92], p=0.018) (Table 3). Concerning G8, 18% of patients with an abnormal score experienced early FD versus 6% of patients with a normal score.

DISCUSSION

FD is a frequent and under-evaluated issue in older patients with cancer. Here we show, in a large cohort of patients over 70 year-old with cancer, that an abnormal G8 score at baseline was associated with an increased risk of FD during chemotherapy, which in itself is associated with higher risk of early death during treatment. Functional status is a major component of QoL in older patients, even with severe disease. In the literature, data on FD as a predictive factor of outcome during chemotherapy are scarce. Kenis et al. recently published a study in which they evaluated the evolution of functional status (FS), two to three months after initiation of chemotherapy, and identified factors associated with FD during chemotherapy; they also investigated the prognostic value of FD for overall survival [START_REF] Kenis | Functional decline in older patients with cancer receiving chemotherapy: A multicenter prospective study[END_REF] .

Although we had different definitions of FD as well as time measurements, our results are consistent in terms of FD assessed by ADL (incidence of 16% vs. 19.9%) and in terms of FD's impact on survival.

Six other studies reported the impact of chemotherapy on functional status in older patients with cancer 18 12 28 29 30 31 . These studies used various tools (ADL, IADL, Barthel index 32 , Karnofsky scale [START_REF] Karnofsky | Experimental observations on the effects of the nitrogen mustards on neoplastic tissues[END_REF] , ECOG PS, functional subscales of the FACT-G [START_REF] Cella | The Functional Assessment of Cancer Therapy scale: development and validation of the general measure[END_REF] ) and different thresholds to define FD, which explains the disparate results. FD incidence varied from 8% [START_REF] Brain | Impact of liposomal doxorubicin-based adjuvant chemotherapy on autonomy in women over 70 with hormone-receptor-negative breast carcinoma: A French Geriatric Oncology Group (GERICO) phase II multicentre trial[END_REF] in a series of 40 women over 70 with high-risk breast cancer receiving adjuvant chemotherapy to 50% in a series of patients >70 years undergoing cancer chemotherapy (any stage and any line) [START_REF] Chen | Can older cancer patients tolerate chemotherapy? A prospective pilot study[END_REF] .

There is no consensus on the definition of FD. We decided to focus on ADL and to document it as early as the second course of chemotherapy, with a small threshold (0.5 point). Indeed, our objective is to document FD early enough to allow the referring physician to adapt treatment and avoid complications. Early FD is defined here as an independent predictor of early death in cancer patients, which validates it as a pertinent outcome measure for further clinical trials 35 36 37 .

In Kenis et al. study, the univariate analysis parameters included CGA, factors associated with FD in ADL were baseline IADL dependency and abnormal nutritional status (MNA-SF ≤ 11).

Our data are consistent with these findings.

In our study, we chose to assess only routinely available clinical and biological factors in order to be highly reproducible in clinical practice. In our multivariate model, abnormal G8 score was the only independent prognostic factor for FD during treatment. Initially developed to identify older cancer patients requiring geriatric assessment with a good sensitivity, abnormal G8 score was also reported as an independent prognostic factor of 1-year survival [START_REF] Soubeyran | Screening for vulnerability in older cancer patients: the ONCODAGE Prospective Multicenter Cohort Study[END_REF] . The G8 score was also shown to be prognostic for overall survival and for FD on ADL and IADL [START_REF] Kenis | Performance of two geriatric screening tools in older patients with cancer[END_REF] (only in univariate analysis). An impaired G8 score has also been associated with an increased risk of falls within 2 to 3 months after cancer treatment decision [START_REF] Vande Walle | Fall predictors in older cancer patients: a multicenter prospective study[END_REF] . As described in the ONCODAGE study aimed at validating the G8 screening tool, G8 score takes a mean time of 4.4 minutes to complete, in most cases by a nurse with no specific expertise in oncology [START_REF] Soubeyran | Screening for vulnerability in older cancer patients: the ONCODAGE Prospective Multicenter Cohort Study[END_REF] . This makes this test convenient and easy to access when CGA is not available in the management of older patients with cancer.

A prospective study on patients >70 years with or without cancer failed to show that abnormal screening tools are associated with impaired functional status in older patients with cancer in multivariate analysis [START_REF] Deckx | Geriatric screening tools are of limited value to predict decline in functional status and quality of life: results of a cohort study[END_REF] . In comparison, the prognosis of our population (which do not include non-cancer patients) was worse. However, the main difference is the outcome: we assessed early FD (more likely to be related to cancer or cancer treatment) whereas the other study assessed one-year FD (more likely to be related to other factors).

In a previous study, we assessed predictive factors of FD during first-line chemotherapy in elderly cancer patients including different tests from CGA and found that abnormal GDS score and impaired IADL were the only significant factors [START_REF] Hoppe | Functional decline in older patients with cancer receiving first-line chemotherapy[END_REF] . The present study shows that abnormal G8 score, which is routinely available, could be an interesting intermediate marker for risk of FD.

Our results are from a retrospective analysis of a prospective cohort and might not be fully relevant to general elderly population. However, our population is rather representative of the population treated for cancer in routine practice since it includes various types of cancer -more than half of patients with advanced disease and 80% with an abnormal G8 score.

The next step would be to evaluate whether we can prevent or treat FD to compensate for its poor outcome consequences. Data from the general population in the literature suggests that geriatric intervention may be able to reverse this phenomenon 40 41 but it remains to be demonstrated in cancer patients.

CONCLUSION:

FD is an important prognostic factor on early death in older patients treated with chemotherapy for various types of cancer. It is, at least, part of the explanation for excess risk of early deaths in the older patients with cancer. It may also be the missing link to explain the prognostic value of MNA on early death risk. This idea reinforces the prognostic value of the G8-score on FD, which derives from the MNA questionnaire. Consequently, FD is an important early event that should be detected and considered as an endpoint for clinical trials in the older patients with cancer. Our data and recommendations of SIOG [START_REF] Decoster | Screening tools for multidimensional health problems warranting a geriatric assessment in older cancer patients: an update on SIOG recommendations †[END_REF] , ASCO [START_REF] Mohile | Practical Assessment and Management of Vulnerabilities in Older Patients Receiving Chemotherapy: ASCO Guideline for Geriatric Oncology[END_REF] , ESMO [START_REF] Buske | ESMO Consensus Conference on malignant lymphoma: general perspectives and recommendations for the clinical management of the elderly patient with malignant lymphoma[END_REF] and the French Cancer Institute (INCa) reinforce the routine use of G8 in all patients over 70-year-old treated for cancer. 

Table 1 . Patients characteristics (n=292)

 1 

	Variables	n	%
	Age		
	Median (min-max)	77 (70-93)	
	70-75	105	36
	76-80	103	35
	81-85	65	22
	>85	19	7
	Sex		
	Male	173	59
	Female	119	41
	Performance status		
	0-1	225	77
	2-4	67	23
	Tumor location		
	Non Hodgkin Lymphoma	94	32
	Colon/stomach	105	36
	Other	93	32
	Platelets (n=290, G/L)		
	<150	14	5
	≥150	276	95
	Creatinine clearance (n=287,		
	mL/min)		
	≤30	-	-
	>30 <60	22	8
	≥60	265	92
	Albumin (g/L)		
	<35	68	23
	≥35	186	64
	Missing	38	13
	CRP (mg/L)		
	<5	69	24
	≥5	169	58
	Missing	54	18
	Neutrophils (n=290, G/L)		
	1-2	7	2
	>2	283	98
	Disease extension		
	Localized	143	49
	Advanced	149	51
	G8-score		
	Normal >14	53	18
	Abnormal <=14	239	82

OR: odds ratio; CI: confidence interval; CRP: c-reactive protein.

Table 2 .

 2 Multivariate analysis of factors associated with early death adjusted for age and sex (n= 292).

		OR 95% CI	P-value
	Age		
	70 to 75	ref	0.66
	76 -80	0.96 [0.43 ; 2.18]	
	81 -85	0.86 [0.32 ; 2.32]	
	> 85	0.25 [0.03 ; 2.19]	
	Functional decline		≤ 0.01
	No	ref	
	Yes	4.13 [1.89 ; 9.04]	
	Sex		
	Female	ref	0.02
	Male	2.59 [1.12 ; 5.97]	
	Disease extension		
	Localized	ref	≤ 0.01
	Advanced	4.55 [1.96 ; 10.6]	
	OR: Odds ratio; CI: Confidence interval.	

Table 3 .

 3 Multivariate analysis of factors associated with functional decline adjusted for age and sex (n=287*)

		OR 95% CI	P-value
	Age		0.29
	70 -75	ref
	76 -80	1.16 [0.56 ; 2.39]
	81-85	0.637 [0.254 ; 1.597]
	> 85	0.219 [0.027 ; 1.761]
	Sex		0.46
	Female	ref
	Male	1.28 [0.66 ; 2.51]
	G8 score		0.02
	Normal >14	Ref
	Abnormal ≤ 14	4.38 [1.29 ; 14.92]

*Five patients were excluded from final analysis for missing data (creatinine clearance missing). OR: odds ratio; CI: confidence interval.
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