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Introduction

Geriatric oncology patients frequently suffer from multiple comorbidities and are therefore exposed to polypharmacy (PP). Comorbidity negatively impacts cancer management, tolerance to treatment and prognosis [START_REF] Wildiers | International Society of Geriatric Oncology consensus on geriatric assessment in older patients with cancer[END_REF][START_REF] Jørgensen | Comorbidity and polypharmacy in elderly cancer patients: the significance on treatment outcome and tolerance[END_REF][START_REF]CGA) of the older patient with cancer | SIOG[END_REF]. Few studies report on the management of comorbidity and associated geriatric syndromes; and the impact of comorbidity and its treatment on tolerance and benefit of anti-cancer treatment is not well known [START_REF] Extermann | Comprehensive geriatric assessment for older patients with cancer[END_REF]. However, cancer management must be adapted to potential frailty and should consider optimal treatment of comorbidity. Comprehensive geriatric assessment (CGA) aids in the optimization of the management of comorbidity in older patients with cancer. CGA proposes personalized care to predict and prevent the risks of cancer treatment complications (chemotherapy toxicity or surgical risk), to reduce the risk of hospitalization, and to organize long-term follow-up [START_REF] Wildiers | International Society of Geriatric Oncology consensus on geriatric assessment in older patients with cancer[END_REF]. CGA also predicts morbidity and mortality [START_REF] Jørgensen | Comorbidity and polypharmacy in elderly cancer patients: the significance on treatment outcome and tolerance[END_REF].

The International Society of Geriatric Oncology (SIOG) has published recommendations for the main geriatric domains to be assessed during CGA: autonomy for activities of daily living, mobility and functional status, social support, fatigue, comorbidity and polypharmacy, cognition, mental health, nutrition and other geriatric syndromes [START_REF]CGA) of the older patient with cancer | SIOG[END_REF]. PP and medication review (MR) are also considered to be an integral part of the geriatric oncology assessment according to National Comprehensive Cancer Network (NCCN) guidelines [START_REF] Extermann | Comprehensive geriatric assessment for older patients with cancer[END_REF][START_REF]Older Adult Oncology[END_REF].

PP can result from treatment of comorbidity and supportive/specific cancer treatments. It is associated with an increased risk of drug-related problems (DRP) that results in substantial medical and economic burden. In vulnerable patients with cancer, PP can cause falls, fractures and delirium (that can interrupt or compromise cancer treatment adherence and worsen a patient's global health) and DRP can lead to loss of independence/autonomy, incident organ morbidity, chronic conditions, disequilibrium and incidence or worsening of frailty and geriatric syndromes that will interfere with both cancer and overall prognosis [START_REF] Turner | Polypharmacy cut-points in older people with cancer: how many medications are too many?[END_REF][START_REF] Whitman | Pharmacist-led medication assessment and deprescribing intervention for older adults with cancer and polypharmacy: a pilot study[END_REF].

According to many European definitions, PP is the use of five or more medications [START_REF] Turner | Polypharmacy cut-points in older people with cancer: how many medications are too many?[END_REF]. PP is also qualitatively defined as drug-drug interactions (DDI), potential inappropriate medications (PIM), adverse drug events (ADE), and poor compliance, potentially leading to increased hospitalizations and mortality in older patients with cancer [START_REF] Lees | Polypharmacy in elderly patients with cancer: clinical implications and management[END_REF][START_REF] Sokol | Polypharmacy in older oncology patients and the need for an interdisciplinary approach to side-effect management 1[END_REF][START_REF] Prithviraj | Patient characteristics associated with polypharmacy and inappropriate prescribing of medications among older adults with cancer[END_REF].

The SIOG CGA recommend the Beers criteria, STOPP [Screening Tool of Older Person's Prescriptions] and START [Screening Tool to Alert Doctors to Right Treatment] criteria [START_REF] Wildiers | International Society of Geriatric Oncology consensus on geriatric assessment in older patients with cancer[END_REF] to detect PIMs. However, the best methods to improve prescribing/deprescribing in geriatric oncology and the benefits/harms of such interventions are not well documented [START_REF] Sharma | Polypharmacy and potentially inappropriate medication use in geriatric oncology[END_REF].

The number of physicians involved in care of older patients with cancer, the clinical progression, multiple prescriptions and the complexity of the patient care pathways make global evaluation of medication prescription challenging in geriatric oncology. The clinical pharmacist can play a major role in promoting safe and appropriate drug use in the general geriatric population (assessing PP, collecting medical history, performing medication reconciliation, medication review, detecting ADE, DDI, and promoting adherence to treatment) [START_REF] Rollason | Reduction of Polypharmacy in the Elderly: A Systematic Review of the Role of the Pharmacist[END_REF][START_REF] Spinewine | The Role of the Pharmacist in Optimizing Pharmacotherapy in Older People: Drugs Aging[END_REF]. In previous geriatric oncology studies, PP and PIM were reported in up to 100% of patients [START_REF] Whitman | Pharmacist-led medication assessment and deprescribing intervention for older adults with cancer and polypharmacy: a pilot study[END_REF], varying with patient's age at inclusion, type of tumor (solid/hematological) and stage, context of evaluation (outpatient consultation, oncology clinic), number of comorbidities, threshold for polypharmacy definition and inclusion of cancer/support treatments, screening tools used for PIM identification (including mis/overuse and underuse), and involvement of a clinical pharmacist [START_REF] Turner | Polypharmacy cut-points in older people with cancer: how many medications are too many?[END_REF][START_REF] Whitman | Pharmacist-led medication assessment and deprescribing intervention for older adults with cancer and polypharmacy: a pilot study[END_REF][START_REF] Lees | Polypharmacy in elderly patients with cancer: clinical implications and management[END_REF][START_REF] Sokol | Polypharmacy in older oncology patients and the need for an interdisciplinary approach to side-effect management 1[END_REF][START_REF] Prithviraj | Patient characteristics associated with polypharmacy and inappropriate prescribing of medications among older adults with cancer[END_REF][START_REF] Sharma | Polypharmacy and potentially inappropriate medication use in geriatric oncology[END_REF].

Compared to other geriatric impairments, determining PP is important because of its frequency, its potential consequences/unfavorable outcomes and its potential reversibility/access to clinical intervention.

We conducted a preliminary study to assess the prevalence and nature of comorbidities DRP before and after multidisciplinary pharmacist and geriatrician MR. Secondary aims were to describe the geriatric oncology population, define the severity of DRP and assess decrease of ADE risk after MR, compare prevalence of DRP identified by the geriatrician alone to those evaluated by the pharmacist, and to illustrate geriatrician decision-making concerning planned cancer treatment.

Materials and Methods

Study design and patients. A single-center (French University Hospital, affiliated to a Geriatric Oncology Coordination Unit), prospective and observational study was conducted by a clinical pharmacist and one geriatrician (qualified in geriatric oncology) involved in the geriatric oncology outpatient consultation. In this hospital, patients are systematically referred by an oncologist to the geriatrician if the G8 score is ≤ 14. A convenience sample of outpatients ≥ 75 years of age who were referred for a geriatric oncology assessment between May 2016 and March 2017 were included if the clinical pharmacist was available for evaluation at the time of the geriatrician consultation. Patients with isolated myelodysplastic syndrome and patients with life expectancy < 3 months were not included. It was decided that ≥ 50 inclusions would be sufficient to replicate real-life diversity of patients for a preliminary study. A non-objection form was transmitted to patients. The study was approved by the local ethics committee (n°16.10.03).

Data collection.

During the geriatric oncology assessment, a five-stage process was conducted including a preparation phase, a face-to-face pharmaceutical consultation with the patient, a CGA performed by an ergotherapist and a geriatrician, followed by a pharmaceutical medication analysis and finally a multidisciplinary MR by the clinical pharmacist and geriatrician team (Figure 1):

1. Preparation of the pharmacist consultation. The day before the planned consultation, the clinical pharmacist called the patients to invite them to participate (oral consent) and to ask them to bring all medications and prescriptions, blood tests results, and immunization status. The pharmacist then called the community pharmacy to obtain or check patient's current treatment.

Demographic and clinical information were collected if available from patients' medical records: age, sex, height and weight, cancer type and stage, previous oncological treatment, comorbidities, renal function, medication history.

2. Pharmacist consultation. A non-opposition form was given to patients before the pharmacist consultation.

Inclusion was validated if the patient did not call the consultation office within a month after evaluation. The following data were collected: ability for management of treatment (entirely autonomous, needing help or dependent), current drugs and their indications (prescribed/self-medication including herbals and supplements), dosing, frequency, time of administration, start and end date, tablet crushing, presence of patient-reported adverse effects, seasonal influenza vaccination status, allergies, diet patterns (grapefruit juice, St John's wort), creatinine clearance (according to the CKD-EPI -Chronic Kidney Disease -Epidemiology Collaboration). If necessary, the pharmacist provided medication-related education to the patient.

3. CGA. The CGA performed by a geriatrician and an ergotherapist included: reasons for geriatric referral, G8 score [START_REF] Soubeyran | Validation of the G8 screening tool in geriatric oncology: The ONCODAGE project[END_REF], activities of daily living (ADL) and instrumental activities of daily living (IADL) [START_REF] Katz | STUDIES OF ILLNESS IN THE AGED. THE INDEX OF ADL: A STANDARDIZED MEASURE OF BIOLOGICAL AND PSYCHOSOCIAL FUNCTION[END_REF][START_REF] Lawton | Assessment of older people: self-maintaining and instrumental activities of daily living[END_REF], comorbidity burden with the non-adjusted Charlson comorbidity index (CCI) [START_REF] Charlson | A new method of classifying prognostic comorbidity in longitudinal studies: development and validation[END_REF], cognitive status with the Montreal cognitive assessment test (MOCA) [START_REF] Nasreddine | The Montreal Cognitive Assessment, MoCA: a brief screening tool for mild cognitive impairment[END_REF], depression with the mini geriatric depression scale (GDS) [START_REF] Yesavage | Development and validation of a geriatric depression screening scale: a preliminary report[END_REF], nutrition with the mini nutritional assessment (MNA) [START_REF] Guigoz | Identifying the elderly at risk for malnutrition. The Mini Nutritional Assessment[END_REF], 4m walking speed and short physical performance battery (SPPB) [START_REF] Guralnik | Lower Extremity Function and Subsequent Disability: Consistency Across Studies, Predictive Models, and Value of Gait Speed Alone Compared With the Short Physical Performance Battery[END_REF], and assessment of iatrogenic risk by the geriatrician's clinical judgment (without validated tools).

Pharmacist medication analysis of PP and DRP with validated tools.

Medication-related data analysis. The pharmacist assessed appropriateness of prescriptions and prevalence of PP and DRP (self-medication, dosing errors, DDI, PIM, need to prescribe complementary treatment, ADE risk) and its severity.

PP was defined as the concurrent use of five or more medications, excluding self-medication. DRP were classified according to the summary of product characteristics and guidelines of main chronic diseases according to SIOG, HAS (French health authority), GPR French website for adjusted renal dosing (http://sitegpr.com/fr/) and clinical judgment.

Medications identified as DRP were categorized according to the anatomical therapeutic chemical (ATC) classification system and classified as misuse/underuse/overuse according to the summary of product characteristics, guidelines and clinical judgment.

Self-medication was assessed by asking the patient and/or care-giver and the community pharmacist. and recent initiation of anticoagulant (2 points). Low risk of ADE was attributed for 0 to 1 point, middle risk for 2 to 5 points and high risk for 6 to 10 points [START_REF] Trivalle | Effets indésirables des médicaments : score de risque en gériatrie[END_REF].

Severity of identified DRP was rated retrospectively by two clinical pharmacists (in case of disagreement, a third pharmacist was consulted and had the final say), according to three levels using the method described For descriptive purposes, proportions and medians with inter-quartile ranges were reported as appropriate as not all data were normally distributed. Data analysis was carried out in Microsoft Excel (version 14.0.0). To assess the value of MR on the decrease of the number of medications, ADE geriatric risk score and prevalence of PIM before and after MR were compared. A Fisher's exact test was performed with p<0.05 considered statistically significant.

Results

All patients contacted for inclusion agreed to participate. Fifty-one outpatients were included and underwent multidisciplinary MR out of the 83 geriatrician consultations during this period (32 patients were missed due to pharmacist unavailability). All patients presented with solid tumors (no hematological malignancies). The most common primary cancer sites were breast cancer (n=14, 27%) and colorectal cancer (n=8, 16%). Among the 45 patients with documented tumor stage, 19 (42%) had a metastatic cancer. The most frequent reason for referral to the geriatrician by the oncologist was help for appropriate cancer therapy decision (84%, n=43) (Table 2).

Twenty-nine patients (57%) were in an active phase of cancer treatment. Median number of chronic comorbidities was 4.0 [3.0-6.5] (excluding primary cancer) and median non-adjusted CCI score was 1.0 [0.5-3.0]. High blood pressure (69%, n=35), dyslipidemia (29%, n=15), chronic renal failure (27%, n=14), heart failure (25%, n=13) and type 2 diabetes (24%, n=12) were the five most frequent comorbidities.

The median pharmacist consultation duration was 21 minutes [START_REF] Nasreddine | The Montreal Cognitive Assessment, MoCA: a brief screening tool for mild cognitive impairment[END_REF][START_REF] Yesavage | Development and validation of a geriatric depression screening scale: a preliminary report[END_REF][START_REF] Guigoz | Identifying the elderly at risk for malnutrition. The Mini Nutritional Assessment[END_REF][START_REF] Guralnik | Lower Extremity Function and Subsequent Disability: Consistency Across Studies, Predictive Models, and Value of Gait Speed Alone Compared With the Short Physical Performance Battery[END_REF][START_REF] Lang | Les critères STOPP/START.v2 : adaptation en langue française[END_REF][START_REF] Laroche | Médicaments potentiellement inappropriés aux personnes âgées : intérêt d'une liste adaptée à la pratique médicale française[END_REF]. The percentage of patients who received a complete pharmacist intervention was 100%.

Just over half of patients (n=27 patients; 53%) were completely autonomous in managing their own medication; 6 patients (12%) needed family and/or paramedical assistance; and 15 (29%) were unable to even partially manage their medication.

The prevalence of PP was 80% (n=41), the median number of medications used simultaneously was 10 [START_REF]Older Adult Oncology[END_REF][START_REF] Turner | Polypharmacy cut-points in older people with cancer: how many medications are too many?[END_REF][START_REF] Whitman | Pharmacist-led medication assessment and deprescribing intervention for older adults with cancer and polypharmacy: a pilot study[END_REF][START_REF] Lees | Polypharmacy in elderly patients with cancer: clinical implications and management[END_REF][START_REF] Sokol | Polypharmacy in older oncology patients and the need for an interdisciplinary approach to side-effect management 1[END_REF][START_REF] Prithviraj | Patient characteristics associated with polypharmacy and inappropriate prescribing of medications among older adults with cancer[END_REF][START_REF] Sharma | Polypharmacy and potentially inappropriate medication use in geriatric oncology[END_REF][START_REF] Rollason | Reduction of Polypharmacy in the Elderly: A Systematic Review of the Role of the Pharmacist[END_REF].

Drug-related problems.

DRP are displayed in Table 3. In total, 165 DRP were identified by the clinical pharmacist and the geriatrician in 45 patients (88.2%) (median of 3 per patient), 63 DRP (38.2%) were identified solely by the pharmacist based on information collected during the phone call to community pharmacy and the pharmacist consultation. Among the 165 DRP, 32 were classified as misuse (19.4%), 61 as overuse (37.0%), and 72 as underuse (43.6%). The most common drugs involved in DRP concerned the nervous system (30.7%), alimentary tract and metabolism system (28.3%), cardiovascular system (14.5%) and anti-infectives for systemic use (12.0%).

Self-medication was identified for 30 patients (59%) and concerned analgesics (32%), digestive drugs (17%), local anti-inflammatory drugs (13%), herbals (13%) and hypnotics (9%). Four patients (8.0%) crushed or opened medication before administration.

Prevalence of dosing errors was 11%.

Only two recommendations based on potential DDI between the oncological treatment and the management of comorbidities were made: a precaution for use between gefitinib and a proton-pump inhibitor (PPI) (risk of decreased bioavailability of gefitinib due to pH dependent absorption -a recommendation to stop PPI for safety was made), interaction between paclitaxel and grapefruit juice (risk of increased effect of paclitaxel -a recommendation for the patient and GP was made to stop grapefruit juice, a CYP3A4 inhibitor).

Prevalence of PIM use, according to Laroche list and STOPP criteria, was respectively 31% and 57%, need to prescribe complementary medication according to START criteria was 66.7%, corresponding to the presence of at least one PIM in 45 (88%) patients with a median of three PIMs identified per patient. PIMs identified with STOPP and Laroche criteria were mainly hypnotics and anxiolytics (55%) and pain management (18%).

START criteria were mainly vitamin D supplements (2%) and medications for pain management (7%).

Median ADE geriatric risk score was 4.0 [0.0-5.0] corresponding to a middle risk.

Most DRP were not serious: 44% were level 1 (without potential harm), 52% level 2 (potentially requiring increased monitoring or treatment but without harm) and 4% level 3 (potentially causing harm). Level 3 errors concerned the dosage of oral antidiabetic agents (metformin not adapted to creatinine clearance, gliptin overdose), or omissions in treatment (beta-blocker in heart failure or acetylsalicylic acid in carotid atheroma).

Finally, agreement with planned cancer treatment was 81%, n=35 ( 

Discussion

This prospective observational study highlighted the feasibility and benefit of a pharmacist plus geriatrician team on MR in a real-life (non-selected) older outpatient population with cancer in order to identify DRP and make recommendations to optimize management of comorbidity. Our study also demonstrated that a systematic assessment of prescriptions including validated tools (one of the added-values of the pharmacist intervention) was superior to the clinical judgment of an experienced clinician.

Our The pharmacist intervention enhanced the identification of DRP compared to the geriatrician evaluation alone. The pharmacist also widens the knowledge of patient medication through contact with the patients, the community pharmacy, and/or the family, and can provide knowledge about drug interactions, study of self-medication. The discrepancy between the geriatrician and the pharmacist assessments may be due to a better understanding of the overall clinical context by the physician and a more thorough analysis of the DRPs by the pharmacist. This difference does not constitute an obstacle, but instead leads to a constructive discussion.

The combined pharmacist plus geriatrician MR is also necessary to assess potential risks of medication not included in PIM screening tools and iatrogenic events arising from anticoagulants and hypoglycaemic agents [START_REF] Budnitz | Emergency hospitalizations for adverse drug events in older Americans[END_REF]. This approach considers potential de-prescription/prescription with the patient's cancer and global context (life expectancy, curative or palliative intent for cancer, symptomatic/preventive/curative aim of medications, impact on geriatric syndromes and autonomy).

Nevertheless, decision on prescribing or deprescribing may remain difficult in clinical practice, as the impact of adverse drug reactions on geriatric syndromes can be difficult to assess. It would be interesting to develop a tool that could establish a correlation between adverse drug reaction and geriatric syndromes. For instance, in malnutrition, it can be difficult to pinpoint the relative impact of a frequently used medication on nutritional status (for instance for PPIs, nausea/vomiting/constipation/abdominal pains are frequently reported side-effects and may strongly impact the nutritional status).

Our study has several strengths. Medication use was exhaustively assessed using a combination of patient self-reports and care-giver (when available) interview, medical record analysis, and data from the community pharmacist. Autonomy for preparation and administration of medication was considered and self-medication was assessed. Analysis of DDI between the oncological treatment and the management of comorbidities was performed and only two were found. This low number of DDI may be explained by the fact that almost half of the patients did not have a defined specific cancer treatment at the time of the consultation. For patients with on-going oncological management, some patients had surgery, with or without radiotherapy, whose possible interactions with drugs were not studied. A combination of validated tools was used to screen PIM use, including Laroche's list to cover potential European specific formularies [START_REF] Leger | Polypharmacy, potentially inappropriate medications and drug-drug interactions in geriatric patients with hematologic malignancy: Observational single-center study of 122 patients[END_REF] and the use of STOPP and START criteria [START_REF] Deliens | Drugs prescribed for patients hospitalized in a geriatric oncology unit: potentially inappropriate medications and impact of a clinical pharmacist[END_REF] because the cancer treatment plan cannot be dissociated from the optimization of care for chronic comorbidity especially in non-palliative and favorable tumor prognosis. Severity of DRP was described and recommendations were made to the patient's healthcare providers to decrease the risk of iatrogenic complications and optimize treatment of cancer associated chronic conditions. Seasonal influenza vaccination status was also performed and unvaccinated patients were encouraged to get vaccinated.

Nevertheless, this study had some limitations. It was conducted at a single institution with only one pharmacist and one geriatrician for non-consecutive patients and limited sample size. Our sample of patients could have been larger if the clinical pharmacist had dedicated time.

Our patients referred for CGA according to G8 score may be frailer (thus with more PP) and therefore not reflective of the general older population with cancer. Including younger patients (70 to 75 years old) would also have made this study more generalizable. No patients in end-of-life care were included, although there are specific issues concerning medication de-prescribing in palliative end-of-life care.

DRP analysis only assessed tablet crushing, not splitting or dissolving pills, although the question was asked during consultation.

The evaluation of the risk of under-treatment can be better achieved using standard definitions: less than recommended therapy/standard/guideline-based/intensive/used in younger patients, associated with worse outcomes. Moreover, a rigorous definition (that accounts for both oncologic factors and geriatric domains)

has been recently proposed for future research [START_REF] Dumontier | Defining Undertreatment and Overtreatment in Older Adults With Cancer: A Scoping Literature Review[END_REF].

Concerning assessment of comorbidities treatments, we used validated tools (Trivalle geriatric risk score, Laroche's list and STOPP and START criteria) [START_REF] Lang | Les critères STOPP/START.v2 : adaptation en langue française[END_REF][START_REF] Laroche | Médicaments potentiellement inappropriés aux personnes âgées : intérêt d'une liste adaptée à la pratique médicale française[END_REF][START_REF] Trivalle | Effets indésirables des médicaments : score de risque en gériatrie[END_REF] for which sensitivity and specificity are not documented in older adults with cancer. START criteria are not validated in the geriatric oncology context. Other tools may have provided complementary information (updated 2015 Beers criteria, Medication Appropriateness Index (MAI), HEDIS) [START_REF] Whitman | Pharmacist-led medication assessment and deprescribing intervention for older adults with cancer and polypharmacy: a pilot study[END_REF][START_REF] Nightingale | Evaluation of a pharmacist-led medication assessment used to identify prevalence of and associations with polypharmacy and potentially inappropriate medication use among ambulatory senior adults with cancer[END_REF]. Verification of Td-IPV (diphtheria, tetanus, polio) and pneumococcal status was not performed, but it would have been interesting to study in this population. Medication assessment was performed at a single visit when most of the patients were not yet receiving a cancer-specific treatment and associated/supportive therapies, highlighting the issue of the best moment for the pharmacist intervention.

Drug adherence was not measured, although it must be carefully assessed according to SIOG recommendations [START_REF] Mislang | Adherence to oral cancer therapy in older adults: The International Society of Geriatric Oncology (SIOG) taskforce recommendations[END_REF].

Assessment of severity was performed by two pharmacists, however collaboration with a geriatrician could have been useful, especially as potential symptoms due to DRP must be considered in terms of their impact on geriatric syndromes (nausea and malnutrition, dizziness and altered mobility or falls), and as geriatric syndromes may impact cancer prognosis (especially malnutrition and mobility problems) or medication management (delirium). Finally, de-prescribing was not achieved during CGA and no follow-up was performed to evaluate effective prescriptions modification and health outcomes.

Finally, our study does not describe the results of de-prescribing recommendations with the GP or the patient. In this context, assessment of barriers to de-prescribing are important, especially when multiple healthcare providers are involved, and patient and care-giver information is of main importance for successful intervention [START_REF] Whitman | Pharmacist-led medication assessment and deprescribing intervention for older adults with cancer and polypharmacy: a pilot study[END_REF].

Previous studies have evaluated different outcomes of the benefits of the pharmacist and geriatrician collaboration: lowering of START scores and STOPP PIM from admission to discharge from a geriatric oncology unit as reported by Deliens et al. [START_REF] Deliens | Drugs prescribed for patients hospitalized in a geriatric oncology unit: potentially inappropriate medications and impact of a clinical pharmacist[END_REF], effective de-prescription and symptoms alleviation (for 2/3 of patients) as reported by Whitman et al. in an outpatient setting [START_REF] Whitman | Pharmacist-led medication assessment and deprescribing intervention for older adults with cancer and polypharmacy: a pilot study[END_REF]. Other outcomes could also be considered for future research (Table 5), such as the feasibility and impact of de-prescribing programs (The Choosing Wisely Initiative, The Canadian Deprescribing Network) as proposed by Whitman et al. 2018 [START_REF] Whitman | Pharmacist-led medication assessment and deprescribing intervention for older adults with cancer and polypharmacy: a pilot study[END_REF].

Nevertheless, the evaluation in our hospital of a new organization of care also highlighted important issues to optimize future clinical practice and research adapted to local specificities (available resources and specific organization of cares) (Table 5). Based on these preliminary results, we conducted a review of the literature to discuss data to collect during the CGA process to improve medication analysis (including evaluation of risk of toxicities) [START_REF] Extermann | Predicting the risk of chemotherapy toxicity in older patients: The Chemotherapy Risk Assessment Scale for High-Age Patients (CRASH) score: CRASH Score[END_REF][START_REF] Hurria | Validation of a Prediction Tool for Chemotherapy Toxicity in Older Adults With Cancer[END_REF][START_REF] Hurria | Predicting Chemotherapy Toxicity in Older Adults With Cancer: A Prospective Multicenter Study[END_REF] and assessment of adherence [START_REF] Mislang | Adherence to oral cancer therapy in older adults: The International Society of Geriatric Oncology (SIOG) taskforce recommendations[END_REF]. Furthermore, we defined the respective role of the geriatrician and the pharmacist for data collection during the clinical evaluation, and have performed a qualitative study with geriatricians to create a tool to correlate medications side-effects with their impact on geriatric syndromes (publication pending).

Conclusion

In the aim of optimizing global treatment for older patients with cancer and overall prognosis, the geriatrician, in collaboration with the clinical pharmacist, plays a major role in tailoring the best treatment of cancer-associated morbidity and anticipating potential risk of under-/over-treatment of cancer. Deprescribing (to avoid iatrogenic conditions) and prescribing (to optimize chronic co-morbidities treatment) are both conceivable but illustration of their benefit is challenging in the geriatric oncology population.

The specific context of geriatric oncology is particularly adapted to a collaboration of pharmacist and geriatrician. This pilot study allowed us to assess the feasibility of a new evaluation process during geriatric oncology evaluation, and demonstrated that multidisciplinary MR had a positive impact on identification of adverse drug events risk, PIM and underuse. • PP, self-medication, dosing errors, drug interactions between oncological and comorbidities treatment, PIM, ADE.

Tables and Figures

Multidisciplinary medication review

• Recomendations synthetized in the consultation report and sent to GP Screening patients who will most benefit from pharmacist evaluation:

-Validation of screening tools: multi-component items tools (G8 or new tool) or simple single item tools (number of medications/comorbidities or presence of at least one chronic evolving comorbidity, especially if presence of a geriatric syndrome as dementia, balance problems, malnutrition)

Choice of collected data and tools for medication analysis:

-Choice of most relevant socio-demographic and clinical data to address drug related problems -Definition of drugs included in the definition of polypharmacy (including or not self-medication, herbals or complementary medicines, vaccinations, vitamins)

-Choice of tools to assess potentially inappropriate medication and drug interactions and validation of their combination and sequence of administration -Distribution of the tasks attributed to the geriatrician and the pharmacist in collecting the different data -Validation of tools to assess and anticipate the impact of drugs on geriatric syndromes/autonomy and its impact on care pathway (e.g. need for rehabilitation)

Choice of context and timing of medication evaluation:

-Outpatient pre-therapeutic consultation when anti-cancer drugs are identified -Assessment during or after hospitalization especially if related to treatment toxicities or balance problems of comorbidities impacting planned treatment

Choice of intervention modalities:

-Assessment of barriers to de-prescribing and to adherence -Information and concertation with the patient and care-givers -Modalities on information circulation between different health-care providers for optimal coordination between different prescribers

Choice of outcomes to consider:

- 
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  Quélennec et al. (25), a European adaptation of the National Coordinating Council for Medication Error Reporting and Prevention (NCC MERP) Index (26): level 1: no potential harm (NCC MERP category C), level 2: monitoring or intervention potentially required to preclude harm (NCC MERP category D), and level 3: potential harm (NCC MERP categories E and above).

5 .

 5 Multidisciplinary MR. Finally, the clinical pharmacist and the geriatrician analyzed DRP, compared DRP identified by the geriatrician alone or by the pharmacist alone, and established recommendations to reduce DRP and optimize prescriptions. Proposals for deprescribing, modifying prescriptions, and/or adding new prescriptions were then summarized in the consultation report sent to the primary care providers and the oncologists. Statistical analysis. Statistical analyses were established in coordination with the Department of Biostatistics, Epidemiology, Public Health and Innovation in Methodology of the University Hospital.

Figure 1 .

 1 Figure 1. Process of pharmacist and geriatric evaluation for outpatients.

-

  Frailty assessment:-in a patient with an active phase of cancer treatment -within pathway of transfer to palliative care -in a patient without defined planned cancer treatment *** -Assessment of chemotherapy toxicity consequences case of agreement, the geriatrician made recommendations to reduce the risk over-treatment:-waiting for the results of a scheduled evaluation (mainly cardiological advice) -highlighting potential risk of increased toxicity linked to the identified fragilities -close monitoring of geriatric parameters (e.g. nutrition and mobility). *: Under-treatment risk was not assessed because type and dosage of drugs were not specified at the time of referral. **: Disagreement always corresponded to an over-treatment according to the opinion of the geriatrician. ***: Evidence of multiple frailties prompting referral for geriatric assessment to confirm supportive care only

  Duration of intervention -Potential severity of identified drug-related problems -Feasibility and impact of de-prescribing programs (The Choosing Wisely Initiative, The Canadian Deprescribing Network) (Whitman 2018) (7) -Lowering of potentially inappropriate medication scores -Effective de-prescription -Symptoms and clinical manifestations related to side-effects alleviation -Impact of the pharmacist intervention in care-transitions -Decreased rates of emergency visits or un-planned hospitalization -Preserved quality of life, ability to stay home -Healthcare cost savings -Decreased mortality

  Dosing errors and potential DDI between oncological treatment and comorbidity treatment were assessed with Theriaque®, a French drug database certified by the French National Agency for Medicine Safety

	(Agence	Nationale	de	Sécurité	du	Médicament,	ANSM)

(http://www.theriaque.org/apps/contenu/accueil.php). This software gives four risk grades of interaction: known interaction but no action recommended, precaution for use, consider therapy modification, avoid the combination.

PIM use categorization was based on STOPP and the French Laroche PIM list, and need to prescribe complementary medication was based on START criteria (v2 French version)

[START_REF] Lang | Les critères STOPP/START.v2 : adaptation en langue française[END_REF][START_REF] Laroche | Médicaments potentiellement inappropriés aux personnes âgées : intérêt d'une liste adaptée à la pratique médicale française[END_REF]

.

ADE risk was detected with the French validated Trivalle geriatric risk score out of 10 points: number of medications (1 point if ≥ 7, 4 points if ≥ 10, 5 points if ≥ 13), presence of an antipsychotic treatment

(3 points) 

Table 1

 1 

displays demographic, clinical and disease characteristics of patients. Median age was 83.0 years [80.0-86.5] with a female predominance (56.9%, n=29). Only 12 patients (23.5%) were under 80 years old. All patients lived at home. Median G8 score was 10.5 [8.1-12.0]. Patients showed various characteristics of vulnerability. The three most frequent were: G8 score ≤ 14 (98%, n=46/47), MOCA ≤ 26 (94%, n=46/49), IADL < 8 (84%, n=42/50), and prevalence of PP was 80% (n=41).

Table 2

 2 

) and proposals for prescription modifications were most frequently addition of a new prescription (42%), deprescribing (36%) or correction of dosing errors (11%).

The comparison of PP, PIM use and ADE risk before and after MR is summarized in Table

4

. A significantly lower prevalence of PIM use with Laroche (p = 0.002) and lower ADE score (p = 0.02), and START criteria (p < 0.001) were observed; but no significantly lower number of medications or prevalence of STOPP criteria.

  MR process identified a high prevalence of PP and DRP (self-medication, dosing errors, DDI, PIM and ADE) in very old patients with cancer. Median age in our study was 83 years with most patients ≥ 80 years old (mean age was 83.7), compared to previous reports which studied patients with mean age of 74.2[START_REF] Puts | Medication Problems in Older, Newly Diagnosed Cancer Patients in Canada: How Common are They?: A Prospective Pilot Study[END_REF], 79[START_REF] Deliens | Drugs prescribed for patients hospitalized in a geriatric oncology unit: potentially inappropriate medications and impact of a clinical pharmacist[END_REF], 79.9[START_REF] Nightingale | Evaluation of a pharmacist-led medication assessment used to identify prevalence of and associations with polypharmacy and potentially inappropriate medication use among ambulatory senior adults with cancer[END_REF], or 81[START_REF] Whitman | Pharmacist-led medication assessment and deprescribing intervention for older adults with cancer and polypharmacy: a pilot study[END_REF] years or younger. Our data relate to very old patients and therefore provide additional information to previous literature on younger patients. To our knowledge, this is the first study that describes the potential severity of DRP in a French geriatric oncology outpatient setting. In a Canadian study, Puts et al.[START_REF] Puts | Medication Problems in Older, Newly Diagnosed Cancer Patients in Canada: How Common are They?: A Prospective Pilot Study[END_REF] identified 122 DRP in a geriatric oncology population with 50% lowest severity, 49% with moderate severity, and only 0.8% with the most severe level, which is in general agreement with our The prevalence of PP was 80% in our study, comparable with prevalence reported by Deliens et al. 73%, and Leger et al. 75%[START_REF] Deliens | Drugs prescribed for patients hospitalized in a geriatric oncology unit: potentially inappropriate medications and impact of a clinical pharmacist[END_REF][START_REF] Leger | Polypharmacy, potentially inappropriate medications and drug-drug interactions in geriatric patients with hematologic malignancy: Observational single-center study of 122 patients[END_REF]. The median number of medications found here was 10, similar to the mean of 12 reported by Whitman et al., 9 by Nightingale et al., 8 by Lichtman et al.[START_REF] Whitman | Pharmacist-led medication assessment and deprescribing intervention for older adults with cancer and polypharmacy: a pilot study[END_REF][START_REF] Nightingale | Evaluation of a pharmacist-led medication assessment used to identify prevalence of and associations with polypharmacy and potentially inappropriate medication use among ambulatory senior adults with cancer[END_REF][START_REF] Lichtman | Geriatric medication management: evaluation of pharmacist interventions and potentially inappropriate medication (PIM) use in older (≥ 65 years) cancer patients[END_REF].

	findings (44%/52%/4%).
	As the pharmacist's consultation lasted 21 minutes, including use of validated tools recommended by the
	SIOG, the presence of a clinical pharmacist in the CGA process can be expected to alleviate the geriatrician
	workload by at least an equivalent amount of time. Moreover, existing tools can alert clinicians about
	misuse/overuse/underuse. Our study shows that pharmacist intervention is valuable and feasible in a
	geriatric oncology outpatient consultation, providing complementary information without excessive time

Moreover, our patients showed multiple fragility markers and comorbidities identifying them as patients with special needs of medication review. Such patients are at risk of potential DRP since the etiology of geriatric syndromes (malnutrition, altered mobility, cognitive decline) can be of medication origin, requiring de-prescription. In addition, patients exhibited numerous chronic comorbidities which need careful management to prevent alteration of cancer treatment plan or detrimental impact on patient overall prognosis. Thus, prescribing must only be conducted after a careful evaluation of risks and benefits, taking into account patient's global health to address treatment priorities. constraints (shorter than Whitman et al. 2018: 30 min)

[START_REF] Whitman | Pharmacist-led medication assessment and deprescribing intervention for older adults with cancer and polypharmacy: a pilot study[END_REF]

.

Table 1 .

 1 Patient demographic, clinical and cancer characteristics. Data are presented as median [interquartile range] or number of patients (%). *missing data. ADL: activities of daily living; IADL: instrumental activities of daily living; MOCA:

	Montreal cognitive assessment; mini-GDS: geriatric depression scale; MNA: mini-nutritional assessment; SPPB: short
	physical performance battery; CKD-EPI: Chronic Kidney Disease -Epidemiology Collaboration; CCI: Charlson Comorbidity
	Index.	
	Characteristic	N=51
	• Demographic	
	Age, (years), median [range]	83.0 [80.0-86.5]
	Sex, female, n (%)	29 (57%)
	Weight, (kg) median [range]	66.0 [57.0-74.5]
	• Geriatric syndromes	
	G8 score (n=47)*, median [range]	10.5 [8.1-12.0]
	G8 ˃14, n (%)	1 (2.1%)
	10 ≤ G8 ≤ 14, n (%)	24 (51.1%)
	G8 < 10, n (%)	22 (46.8%)
	ADL (n=51), n (%)	6 [4.5-6]
	ADL = 6, n (%)	30 (59%)
	ADL < 6, n (%)	21 (41%)
	IADL (n=50)*	4.0 [1.6-6.8]
	IADL = 8, n (%)	8 (16%)
	IADL < 8, n (%)	42 (84.0%)
	MOCA (n=49)*, median [range]	21 [18-24]
	27 ≤ MOCA ≤ 30, n (%)	3 (6%)
	18 ≤ MOCA ≤ 26, n (%)	34 (69.4%)
	10 ≤ MOCA ≤ 17, n (%)	8 (16%)
	MOCA < 10, n (%)	4 (8%)
	Mini-GDS (n=49)*, median [range]	0 [0.0-1.0]
	GDS = 0, n (%)	28 (57.1%)
	GDS ≥ 1, n (%)	21 (42.9%)
	MNA (n=48)*	21 [18.5-24]
	24 ≤ MNA ≤ 30, n (%)	14 (29.2%)
	17 ≤ MNA < 24, n (%)	26 (54.2%)
	MNA < 17, n (%)	8 (16.6%)
	4-meters walking speed (seconds), (n=48)*, median [range]	6.0 [4.4-7.6]
	SPPB (n=48)*, median [range]	6.0 [4.4-9.5]
	• Cancer type, n (%)	
	Breast	14 (27%)
	Colorectal	8 (16%)

Table 2 . Reasons for referral for geriatric oncology assessment and geriatrician decision-making regarding the planned cancer treatment:

 2 

	Reasons for geriatric referral

Table 3 . Prevalence of polypharmacy and drug related problems in older patients with cancer.

 3 Data are presented as median [interquartile range] or number of patients (%). DRP: drug related problems; STOPP: Screening Tool of Older Persons' Prescriptions; START: Screening Tool to Alert doctors to Right Treatment. *missing data

	Polypharmacy and drug-related problems	N=51
	• Polypharmacy	
	Median number of medications, median [range]	10 [5-12]
	Polypharmacy (≥ 5 medications), n (%)	41 (80%)
	Seasonal influenza vaccination, n (%)	32 (63%)
	• DRP	
	Total number of DRP	165
	Patients with at least one DRP, n (%)	45 (88,2%)
	Median number of DRP of patients having at least one DRP	3
	Classification of DRP	N=165
	Misuse, n (%)	32 (19.4%)
	Overuse, n (%)	61 (37%)
	Underuse, n (%)	72 (43.6%)
	Severity of DRP	N=165
	Level 1, n (%)	72 (43.6%)
	Level 2, n (%)	86 (52.1%)
	Level 3, n (%)	7 (42%)
	Prevalence of DRP (n=51)	
	Self-medication, n (%)	30 (58.8%)
	DDI between oncological and comorbidity treatment, n (%)	2 (3,9%)
	PIM (Laroche criteria), n (%)	16 (31.4%)
	PIM (STOPP criteria), n (%)	29 (56.9%)
	PIM (START criteria), n (%)	34 (66.7%)
	ADE, median [range]	4.0 [0.0-5.0]

Table 5 . Challenges to consider for clinical practice and future research on medication analysis in geriatric oncology patients.
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