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Abstract 

Purpose: The COVID-19 vaccination campaign began in December 2020, in France, and primarily targeted the eldest 

people. Our study aimed to determine the level of acceptance of vaccination in a population of older patients with cancer. 

Methods: From January 2021, we offered vaccination with the BNT162b2 COVID-19 vaccine to all patients 70 years and 

older, addressed to our geriatric oncology center in Marseille University Hospital (AP-HM) for geriatric assessment before 

initiation of an oncological treatment. Objectives were to evaluate acceptance rate of COVID-19 vaccination, and to assess 

vaccine safety, reactogenicity, and efficacy two months after the first dose.   

Results: Between January 18, 2021 and May 7, 2021, 150 older patients with cancer were offered vaccination after a 

geriatric assessment. The majority were men (61.3%), with a mean age of 81 years.  The two most frequent primary tumors 

were digestive (29.4%) and thoracic (18%). The vaccine acceptance rate was 82.6% and the complete vaccination rate (2 

doses) reached 75.3%. Among the vaccinated patients, 15.9% reported mild side effects after the first dose and 23.4% after 

the second dose, mostly arm pain and fatigue. COVID-19 cases were observed in 5.1% of vaccinated patients compared 

with 16.7% in unvaccinated patients. Of the 22 vaccinated patients who agreed to have their serum tested, 15 had antibodies 

against the spike protein at day 21 after the first dose.  

Conclusion: Our study showed a high acceptance rate of COVID-19 vaccination, with good tolerance in this frail 

population. These results highlight the benefits of organizing vaccination campaigns at the very beginning of oncological 

management in older patients. 

 

Clinical Trial Registration 

This study was registered the 23th May, 2019 in ClinicalTrials.gov (NCT03960593). 

 

Key words 

COVID-19, Aged, Vaccination, Drug-Related Side Effects and Adverse Reactions, Medical Oncology, Geriatric 
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Abbreviations 

APHM: Assistance Publique des Hôpitaux de Marseille; COVID-19: Coronavirus disease 2019; ESMO: European 

Society of Medical Oncology; SIOG: International Society of Geriatric Oncology; SoFOG: French-Speaking Society of 

Geriatric Oncology; SARS-CoV-2: Severe Acute Respiratory Syndrome Coronavirus-2; CGA: Comprehensive Geriatric 

Assessment; CMR: Comprehensive Medication Reconciliation; IgG: Immunoglobuline G; ELISA: enzyme-linked 

immunoassay; BMI: Body Mass Index; ADL: Activities of Daily Living; IADL: Instrumental Activities of Daily Living; 

TUG: Timed Up and Go test; OLBT: One Leg Balance Test; ECOG-PS: Eastern Cooperative Oncology Group-

Performance status; NA: Not Applicable 

Introduction 

Older frail people are more susceptible to severe forms of Coronavirus 19 disease (COVID-19) than the rest of the 

population; the infection rate is higher and outcomes poorer, in particular for those with comorbidities such as hypertension, 

diabetes, cancer, or cardiological and respiratory diseases [1,2]. In patients with cancer, COVID-19 has negative 

consequences on treatment delays and increases the mortality rate [3–5]. In this context, the COVID-19 vaccination 
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campaign that began in France on December 27, 2020, primarily targeted the eldest people and then patients being treated 

for cancer [6,7]. The European Society of Medical Oncology (ESMO), the International Society of Geriatric Oncology 

(SIOG), and the French-Speaking Society of Geriatric Oncology (SoFOG) rapidly recommended COVID-19 vaccination 

in patients and older patients treated for cancer [8–10]. The particular severity of COVID-19 in frail older patients and 

patients with cancer has led to the inclusion of these populations in clinical trials in which they are usually poorly 

represented [11].  

In addition to its effectiveness, one of the other major challenges of vaccination is its acceptance by the population. The 

first data on vaccination in cancer patients stated a low acceptation rate [12,13] and at best, a mild intention rate for the 

COVID-19 vaccine [14,15]. The very first data available on the intended acceptance of COVID 19 vaccination in French 

patients with cancer showed that only half patients intended to be vaccinated as soon as the vaccine was available [12]. 

Given the polemic surrounding COVID-19 vaccine, especially in the beginning of the vaccination campaign, and the 

observed worse outcomes in COVID-19 among older patients or cancer patients, older cancer patients' COVID-19 

vaccination acceptance was and still is, crucial to limit adverse outcomes for this frail population.  

However, the efficacy of vaccines in older patients is still unclear because of immunosenescence, including the reduction 

of both qualitative and quantitative aspects of the immune system available to respond to a vaccine [13,14]. A study on 

BNT162b2, a lipid nanoparticle-formulated, nucleoside-modified RNA COVID-19 vaccine, showed 95% efficacy seven 

days after the second dose in a population including 42% of older adults and 3.7% of adults with cancer [15]. In patients 

treated with anti-cancer agents, this vaccine could interfere with cancer treatment through a molecular phenomenon known 

as the permeation and retention effect [16]. Moreover, patients treated with immunotherapy could, in theory, display an 

exaggerated inflammatory immune response after vaccination. Despite this, vaccination appears to be the main tool to 

prevent severe outcomes and hospital admissions due to COVID-19. 

  

From January 2021, we offered COVID-19 vaccination to all patients over 70 years old with cancer attending the geriatric 

oncology center for geriatric advice before initiation of oncological treatment. The main objective was to evaluate the 

acceptance of COVID-19 vaccination by older patients with cancer. The secondary objective concerned vaccine safety, 

reactogenicity, and efficacy in the two months following the first dose.   

Materials and methods  

Study Design and Participants 

This research is a study focused on vaccination prescription before oncological treatment, derived from the ongoing 

prospective observational cohort study “ChimioAge”, initiated in January 2017 at Marseille University Hospital 

(NCT03960593) [17]. The ChimioAge cohort aims to collect geriatric, oncological and drug prescriptions data of all 

consecutive patients aged 70 years or over with cancer, referred to our geriatric oncology center for geriatric advice before 

initiation of treatment. All patients benefit from a Comprehensive Geriatric Assessment (CGA) [18] and a Comprehensive 

Medication Reconciliation (CMR) [19–21].  

From January 18, 2021, COVID-19 vaccination prescription was offered to all patients at the time of the CGA. Those who 

agreed received the BNT162b2 vaccine, which was administered intramuscularly in two doses 21 days apart, as part of the 

national vaccination campaign. Inclusion in the “vaccine survey” ended on May 7, 2021 (four months), when vaccination 

prescriptions were available in other centers (pharmacies or office of general practitioners or nurses) and when patients 

https://clinicaltrials.gov/ct2/show/NCT03960593
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addressed for CGA were mostly vaccinated. Participants were followed up by telephone 60 days after receiving the first 

dose of the vaccine. Patients who were already vaccinated with a vaccine other than BNT162b2 were not eligible for the 

survey.  

Geriatricians and pharmacists collected the data. Patients were included in the study after providing their written informed 

consent. The study protocol was approved by an Ethics Committee (CPP Ouest IV – Nantes registered under number 

61/18_3).   

Data collection   

The CGA, including assessment of autonomy, cognitive status, nutritional status, mobility, handgrip strength and 

polypharmacy (minimum of five prescribed medications) was assessed by both validated psychometric scales and clinical 

assessment, and has been previously detailed [17]. Information about demographic characteristics and lifestyle (age, 

gender, accommodations and presence of a caregiver) were also collected. Cancer site and stage, treatment, 

hospitalizations, and death were obtained from the medical records. Among data directly related to CMR, only side effects 

of the vaccination collected during the CMR follow-up were analyzed.  

Vaccine uptake, side effects, and efficacy 

During the geriatric day hospitalization, patients received a CGA conducted by a geriatrician and a CMR conducted by a 

pharmacist. The CMR was usually conducted prior to the CGA and consisted of an in-depth interview with the patient 

about the current treatment and any self-medication or dietary supplements taken by the patient. During the vaccination 

campaign, the geriatricians and the pharmacists acted in synergy to explain the benefits and risks of COVID-19 vaccination. 

Vaccination was proposed at the end of the CGA, people who agreed received the first dose of the vaccine. Those who 

refused vaccination were asked about the reasons for not accepting or contraindications. A hospital pharmacist called all 

the patients included 60 days after administration of the first dose or refusal. The pharmacist collected reactogenicity and 

safety data from all the vaccinated patients 21 days after the first injection for the first vaccine dose (at the time of the 

second injection), and 60 days after the first injection for the second vaccine dose (last follow-up). Dates and reasons for 

hospitalizations, as well as COVID-19 infection dates, were collected from vaccinated and unvaccinated patients.   

Laboratory analyses 

Among the vaccinated group, 22 patients agreed to have their serum samples tested for quantitative detection of anti-SARS-

Cov-2 spike (S1) IgG antibodies (Euroimmun®, Luebeck, Germany) before the second vaccine dose. All samples with an 

ELISA ratio ≥ 0.7, neutralizing antibodies against SARS-Cov-2 were detected using a virus neutralization test (VNT100) 

[22]. Anti-S1IgG was expressed in standardized units (binding antibody units per mL) with a positive threshold of 35.2 

BAU/mL. 

Statistical analysis 
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A descriptive analysis was performed for demographic, oncological, geriatric, and treatment characteristics of our 

population using headcounts and percentages for discrete data, as well as mean values plus or minus the standard error and 

the interval between the minimum and maximum values for continuous data. A comparative analysis of patients who 

accepted versus those who refused the vaccine was performed. The Chi-squared test was used to analyze discrete data 

whereas Student’s t-test was used to analyze continuous variables. Concerning the serology testing, we compared the 

positive and negative serology results. All the statistical analyses were performed using SPSS software (version 17.0). 

Results 

Between January 18, 2021 and May 7, 2021, 150 patients with cancer attending the day-care hospital for a CGA were 

offered vaccination against COVID-19 with the BNT162b2 vaccine and were included in the survey. The study sample 

consisted of 58 (38.7%) women and 92 (61.3%) men, with a mean age of 81 years (range 70–94). The most frequent 

primary tumors were digestive (n=44; 29.4%) and thoracic cancers (n=27; 18%). The socio-demographic, oncological, and 

geriatric characteristics of the patients are detailed in Table 1.    

All patients were offered the BNT162b2 vaccine, and all were expected to have their cancer treatment within weeks of 

vaccination. Sixty two percent (n=93) of the patients agreed to be vaccinated (79 patients (52.7%) accepted right away, 14 

patients (9.3%) initially refused but accepted upon reflection)), 20.7% (n=31) were already vaccinated, and 17.3% (n=26) 

refused. Among those who refused, four were scared of the side effects of the vaccine, seven were against vaccination, ten 

were undecided at the time of the proposal, four had already been infected with COVID-19, and the last one had an ongoing 

infection but not COVID-19 (Figure 1). Patients who accepted vaccination and those who refused did not differ in terms 

of socio-demographic, oncological, and geriatric characteristics (Table 2). 

A total of 82 patients out of the 93 who received the first dose returned for the second injection. Few of them (n=13; 15.9%) 

reported mild side effects after the first vaccine injection, mostly arm pain at the injection site (Table 3). After the second 

injection, 23.4% of patients (n=18) described side effects, mainly arm pain and fatigue. Taking into account those already 

vaccinated at the time of the study, the acceptance rate of the vaccine was 82.7% and the complete vaccination rate (two 

doses) reached 75.3%. 

A total of eight COVID-19 cases were identified during follow-up: five (5.2%) cases in the vaccine group and three (18.8%) 

cases in the non-vaccinated group. Moreover, 16 patients died during follow-up: 14 in the vaccinated group and two in the 

non-vaccinated group. In the vaccinated group, one death was COVID-19-related (contamination one week after the first 

vaccine injection, death 40 days later), and 13 were cancer-related. In the non-vaccinated group, the causes of death were 

unknown for the two patients.   

 We analyzed responses to mRNA vaccination against COVID-19 among 22 patients, 21 days after the first dose of vaccine. 

We found specific antibodies to the SARS-CoV-2 spike protein in 15 patients (68.2%). Neutralizing antibodies against 

SARS-Cov-2 were detected in three patients using VNT100. 

The seven patients with a negative serology were more likely to be men, older, with metastatic cancer, and on multiple 

medications (Table 4).  

Discussion 

This single-center study reports acceptance of the COVID-19 vaccine by patients ≥ 70 years with cancer before initiation 

of oncological treatment. In our cohort, 82.7% of patients agreed to be vaccinated against COVID-19 and 75.3% received 
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the two recommended BNT162b2 vaccine injections. Less than one in four vaccinated patients reported side effects, mainly 

injection site pain and fatigue. No serious side effects were reported. 

Our results show a much higher acceptance rate of vaccination in the older population with cancer than expected given the 

results of opinion surveys carried out at the end of 2020 in France. A nationwide study showed that only 60% of the 

population aged over 65 years were considering vaccination against COVID-19 [23]. A cross-sectional survey on 

acceptance of COVID-19 vaccination among patients with cancer reported that only 53.7% intended to be vaccinated as 

soon as the vaccine was available. In the latter, the median age was 67 years and 47% of participants were undergoing 

active treatment against cancer [12]. However, the reported rate of vaccination refusal was similar to that observed in our 

study (17%) [12].  

Moreover, the percentage of people vaccinated (75.3%) was also higher in our study than observed in the French old 

population at the same date: in France on May 20, 2021, only 54% of people ≥ 70 years had received full vaccination 

regardless of the vaccine type [24]. Vaccination was proposed by the geriatrician in the context of CGA, with time available 

to answer any questions the older patients and/or their caregivers had. In addition, and complement the geriatrician efforts, 

the pharmacists in charge of the CMR were also present to explain to the patients the benefits and risks of vaccination and 

reassured them on any fears they may have. The combination of geriatric and pharmacological assessment has certainly 

helped to improve the acceptance rate of the vaccine among hesitant older people, although it is impossible to distinguish 

the respective impact of the physician and the pharmacist on the elderly person's choice.  In addition, patients did not have 

to wait for an appointment or come back later for their first injection, which was easily accessible on the same day as the 

CGA. This convenience may have made a big difference for patients who often have limited mobility. We assume that 

both the time spent on correctly answering all the patients' questions and fears about the efficacy and side effects of the 

vaccine, as well as the pragmatic approach, were instrumental in increasing the acceptance rate.  Of the remaining 26 

patients who refused vaccination, five had reasonable reasons (were recently or currently infected with COVID-19). The 

last twenty-one patients were not vaccinated during the study (even after 60 days of follow-up). 

According to our results, 16% and 23% of patients reported mild or moderate side effects after the first and second vaccine 

injections, respectively, as previously reported in adults aged over 70 years without cancer [25]. In contrast, the frequency 

of side effects in our study was lower than the 54% reported after the first dose in patients with cancer [26]; this discrepancy 

may be due to the fact that we proposed vaccination before cancer therapy was initiated, whereas it was done during the 

oncological treatment in Monin et al. [26]. Despite our cohort being too small to evaluate vaccine efficacy, the proportion 

of patients who had COVID-19 in the non-vaccinated group was three times higher than in the vaccinated group. In the 

study by Bernal et al., vaccination with one dose of BNT162b2 in 156 930 older adults was associated with a significant 

reduction in symptomatic COVID-19 and further protection against severe disease (43% reduced risk of emergency 

hospital admission and 51% reduced risk of death) [27]. Other studies showed poor efficacy of one dose of the BNT162b2 

vaccine in old patients with cancer but a substantial serological response after 2 injections [12,26]. However, the correlation 

between the serological response to COVID-19 vaccination and clinical protection is still not fully documented [28].  

The high frequency of digestive and lung cancers in our study is consistent with our usual activity but can also be explained 

by a kind of priority given to certain patients by oncologists, whether they are patients at risk because of pre-existing 

inflammatory lung disease or patients scheduled to receive immunotherapy. [29]. 

An important limitation of this study is the small number of quantitative detections of the anti-SARS-Cov-2 spike (S1) IgG 

antibodies made before the second vaccine dose and the lack of testing carried out after the second dose, which prevents 

us from drawing any conclusions regarding the effectiveness of the vaccine. Moreover, two vaccinated patients and four 
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non-vaccinated patients were lost to follow-up at the end of the survey, and causes of death were unknown for the two non-

vaccinated patients who died during the survey. The implementation of the study at the very beginning of the vaccination 

campaign and its termination after 60 days due to changes in national vaccination strategies may have also led to an 

overestimation of vaccine hesitancy in our study. Furthermore, we were not able to follow up on possible changes of mind 

in people who had refused vaccination, as the oncological follow-up of these patients was carried out in departments 

geographically distant from ours. In addition, it was a monocentric study including patients with all types of cancers and 

systemic treatments.   

Conclusion 

Our survey among older patients with cancer showed a high acceptance rate of COVID-19 vaccination in this population, 

probably linked to the choice of proposing vaccination in the context of the comprehensive geriatric assessment. COVID-

19 vaccination carried out before initiation of cancer treatment was better tolerated than previously described and, of those 

who were fully vaccinated, only 5% were infected with COVID 19 but none developed severe forms. This suggests the 

possible benefit of not vaccinating at the same time as systemic cancer treatment when possible and organizing vaccination 

campaigns at the very beginning of oncological management. Larger studies to measure the durability and effectiveness of 

vaccine protection should be correlated with the BAU/VNT measurements before general rules can be implemented. 
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Figure 1: Study Flow Chart 
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Table 1: Characteristics of the population (n=150 old patients with cancer) 

Characteristics 

Total population 

N or 

Mean±SD 

% or 

[min-max] 

Gender

 

  Women 

58 38.7 

Men 92 61.3 

Age  81±0.5 [70-94] 

70-75 29 19.3 

76-80 45 30.0 

81-85 37 24.7 

> 85 39 26.0 

Accommodation Home 133 88.6 

Care facility 10 2.0 

Nursing home 3 6.7 

Other 4 2.7 

Living alone 33 22.0 

Caregiver present 127 84.7 

Polypharmacy * 96 64.0 

Cognitive impairment (n=149) 65 43.6 

Depression risk 50 33.3 

Malnutrition 60 40.3 

BMI (Kg/cm²) 25.0±0.4 [16.2-36.8] 

Albumin (g/L) 38.7±0.5 [25.0-65.0] 

Functional status (n=149)   

Independent 64 43.0 

Dependent in ADL or IADL 31 20.8 

Dependent in ADL and IADL 54 36.2 

Mobility    

Impaired TUG 104 69.3 

Impaired OLBT 135 90.0 

Impaired gait speed 92 61.7 

Falls in the 3 previous months 20 13.3 

Handgrip strength impairment (n=149) 58 38.9 

G8 impairment 131 87.3 

ECOG-PS (n=149) 0-1 65 43.6 

 2-4 84 56.4 

Stage IV (n=148) 56 37.8 

Cancer type   

Digestive 44 29.4 

Thoracic 27 18.0 

Urological 20 13.3 

Prostatic 15 10.0 

Skin  14 9.3 

Head and Neck 12 8.0 

Breast and gynecological 12 8.0 

Hematological  4 2.7 

Other 2 1.3 

 

BMI: Body Mass Index; ADL: Activities of Daily Living; IADL: Instrumental Activities of Daily Living; TUG: Timed Up and Go test; OLBT: One Leg 

Balance Test; ECOG-PS: Eastern Cooperative Oncology Group-Performance status   

*at least 5 prescribed medications 
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Table 2: Comparative analysis of geriatric and oncological characteristics between vaccinated and non-vaccinated patients 

– n=146 

Characteristics 

Vaccinated (n=124) Non-vaccinated (n=22) 

p-Value N or 

Mean±SD 

% or 

[min-max] 

N or 

Mean±SD 

% or 

[min-max] 

Gender   Women 47 37.9 9 40.9 0.815 

Men 77 62.1 13 59.1  

Age  81±0.5 [70-94] 81±1.4 [70-94] 0.688 

70-75 24 19.4 4 18.2 0.716 

76-80 37 29.8 6 27.2  

81-85 32 25.8 4 18.2  

> 85 31 25.0 8 36.4  

Accommodation Home 111 89.6 18 81.9 0.307 

Care facility 7 5.6 3 13.6  

Nursing home 2 1.6 1 4.5  

Other 4 3.2 - -  

Living alone 29 23.4 4 18.2 0.784 

Caregiver present 104 83.9 19 86.4 1.000 

Polypharmacy* 80 64.5 12 54.5 0.473 

Cognitive impairment (n=145) 53 43.1 9 40.9 1.000 

Depression risk 42 33.9 5 22.7 0.336 

Malnutrition 47 38.2 11 50.0 0.299 

BMI (Kg/cm²) 25.3±0.4 [16.2-36.1] 23.3±0.9 [17.1-36.8] 0.044 

Albumin (g/L) 38.8±0.5 [27.0-48.0] 38.1±2.3 [25.0-65.0] 0.761 

Functional status      

Independent 51 41.1 12 54.6 0.456 

Dependent in ADL or IADL 28 22.6 3 13.6  

Dependent in ADL and IADL 45 36.3 7 31.8  

Mobility       

Impaired TUG 89 71.8 12 54.5 0.133 

Impaired OLBT 112 90.3 20 90.9 1.000 

Impaired gait speed (n=145) 77 62.6 13 59.1 0.813 

Falls in the past 3 months 17 13.7 2 9.1 0.739 

Handgrip strength 

impairment (n=145) 
49 39.8 8 36.4 0.817 

G8 impairment 108 87.1 19 86.4 1.000 

ECOG-PS (n=145) 0-1 54 43.9 10 45.5 1.000 

 2-4 69 56.1 12 54.5  

Stage IV (n=144) 47 38.2 6 27.3 0.470 

Cancer type      

Digestive 35 28.2 8 36.4 0.512 

Thoracic 22 17.7 4 18.2  

Urological 19 15.3 1 4.5  

Prostatic 11 8.9 3 13.7  

Skin 13 10.5 1 4.5  

Head and Neck 8 6.5 4 18.2  

Breast and gynecological 11 8.9 1 4.5  

Hematological 4 3.2 -   

Other 1 0.8 -   

BMI: Body Mass Index; ADL: Activities of Daily Living; IADL: Instrumental Activities of Daily Living; TUG: Timed Up and Go test; OLBT: 

One Leg Balance Test; ECOG-PS: Eastern Cooperative Oncology Group-Performance status 

* At least 5 prescribed medications 
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Table 3: Descriptive analysis of COVID-19 vaccine (BNT162b2) patient-reported side effects 

 

Side effects (SE)⁎ 

After first injection 

(n=82 respondents) ⁑ 

After second injection 

(n=77 respondents) ⁂ 

n % n % 

Absence of SE 69 84.0 59 76.6 

Presence of SE 13 15.9 18 23.4 

Local reactivity     

 Arm pain 8 9.8 12 15.6 

 Rash  2 2.4 - - 

Systemic reactivity     

 Fever 2 2.4 5 6.5 

 Asthenia 5 6.1 10 13.0 

 Headache 1 1.2 1 1.3 

 Other - - 1 0.7 
 

⁎ The 31 patients already vaccinated were excluded from this analysis. 
⁑ Information collected at the time of the second injection (day 21 after the first injection) 
⁂ Information collected at the end of follow-up (day 60 after the first injection) 
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Table 4: Comparative analysis of geriatric and oncological characteristics between vaccinated patients with positive versus 

negative serology, 21 days after first vaccine injection (n=22) 

 

Characteristics 

Positive serology (n=15) Negative serology (n=7) 

N or 

Mean±SD 

% or 

[min-max] 

N or 

Mean±SD 

% or 

[min-max] 

Women   6 40.0 2 28.6 

Age   70-80 7 46.7 2 28.5 

 > 80 8 53.3 5 71.4 

Living at home   15 100 6 85.7 

Living alone 2 13.3 3 42.9 

Caregiver present 15 100 5 71.4 

Polypharmacy * 6 40.0 6 85.7 

Cognitive impairment   4 26.7 4 57.1 

Malnutrition 5 33.3 2 28.6 

BMI (Kg/cm²) 24.3±1.3 [16.5-33.3] 24.7±1.5 [20.1-30.4] 

Albumin (g/L) 41.1±1.1 [34.0-46.0] 37.1±1.7 [28.0-42.0] 

Functional status     

Independent 7 46.7 4 57.1 

Dependent in ADL or IADL 5 33.3 1 14.3 

Dependent in ADL and IADL 3 20.0 2 28.6 

Mobility      

Impaired TUG 12 80.0 5 71.4 

Impaired OLBT 13 86.7 7 100 

Impaired gait speed 10 66.7 4 57.1 

Falls 3 20.0 - - 

Handgrip strength impairment 4 26.7 1 14.3 

G8 impairment 13 86.7 6 85.7 

ECOG-PS 0-1 8 53.3 4 57.1 

 2-4 7 46.7 3 42.9 

Stage IV 4 26.7 3 50.0 

Cancer type     

Digestive 1 6.6 3 43.0 

Thoracic 4 26.7 - - 

Urological 4 26.7 2 28.5 

Breast and gynecological 3 20.0 - - 

Other 3 20.0 2 28.5 

 
BMI: Body Mass Index; ADL: Activities of Daily Living; IADL: Instrumental Activities of Daily Living; TUG: Timed Up and Go test; OLBT: 

One Leg Balance Test; ECOG-PS: Eastern Cooperative Oncology Group-Performance status; NA: Not Applicable 

* At least 5 prescribed medications 

  



Couderc et al.  

Page 13 sur 14 

Bibliography 

[1] Yang X, Yu Y, Xu J, Shu H, Xia J, Liu H, et al. Clinical course and outcomes of critically ill patients with SARS-

CoV-2 pneumonia in Wuhan, China: a single-centered, retrospective, observational study. Lancet Respir Med 

2020;8:475–81. https://doi.org/10.1016/S2213-2600(20)30079-5. 

[2] Aw D, Woodrow L, Ogliari G, Harwood R. Association of frailty with mortality in older inpatients with Covid-19: 

a cohort study. Age Ageing 2020;49:915–22. https://doi.org/10.1093/ageing/afaa184. 

[3] Harris AL. COVID-19 and cancer research. Br J Cancer 2020;123:689–90. https://doi.org/10.1038/s41416-020-

0960-1. 

[4] Robilotti EV, Babady NE, Mead PA, Rolling T, Perez-Johnston R, Bernardes M, et al. Determinants of COVID-19 

disease severity in patients with cancer. Nat Med 2020;26:1218–23. https://doi.org/10.1038/s41591-020-0979-0. 

[5] Mehta V, Goel S, Kabarriti R, Cole D, Goldfinger M, Acuna-Villaorduna A, et al. Case Fatality Rate of Cancer 

Patients with COVID-19 in a New York Hospital System. Cancer Discov 2020;10:935–41. 

https://doi.org/10.1158/2159-8290.CD-20-0516. 

[6] HAS. Stratégie de vaccination contre le Sars-Cov-2 - Recommandations préliminaires sur la stratégie de priorisation 

des populations à vacciner. Haute Autorité de Santé 2020. https://www.has-sante.fr/jcms/p_3221338/fr/strategie-de-

vaccination-contre-le-sars-cov-2-recommandations-preliminaires-sur-la-strategie-de-priorisation-des-populations-

a-vacciner (accessed October 19, 2021). 

[7] Corti C, Crimini E, Tarantino P, Pravettoni G, Eggermont AMM, Delaloge S, et al. SARS-CoV-2 vaccines for cancer 

patients: a call to action. Eur J Cancer 2021;148:316–27. https://doi.org/10.1016/j.ejca.2021.01.046. 

[8] Battisti NML, Mislang AR, Cooper L, O’Donovan A, Audisio RA, Cheung K-L, et al. Adapting care for older cancer 

patients during the COVID-19 pandemic: Recommendations from the International Society of Geriatric Oncology 

(SIOG) COVID-19 Working Group. J Geriatr Oncol 2020;11:1190–8. https://doi.org/10.1016/j.jgo.2020.07.008. 

[9] ESMO. ESMO Statements for vaccination against COVID-19 in patients with cancer 2021. 

https://www.esmo.org/covid-19-and-cancer/covid-19-vaccination (accessed October 19, 2021). 

[10] SoFOG. Recommandations de la SoFOG en termes de vaccination contre le SARS-CoV-2 chez les patients âgés 

traités pour un cancer. Société Francophone d’Onco-Gériatrie 2021. https://sofog.org/actualite/recommandations-

de-la-sofog-en-termes-de-vaccination-contre-le-sars-cov-2-chez-les-patients-ages-traites-pour-un-cancer/ (accessed 

October 20, 2021). 

[11] Talarico L, Chen G, Pazdur R. Enrollment of elderly patients in clinical trials for cancer drug registration: a 7-year 

experience by the US Food and Drug Administration. J Clin Oncol 2004;22:4626–31. 

https://doi.org/10.1200/JCO.2004.02.175. 

[12] Barrière J, Gal J, Hoch B, Cassuto O, Leysalle A, Chamorey E, et al. Acceptance of SARS-CoV-2 vaccination among 

French patients with cancer: a cross-sectional survey. Ann Oncol 2021;32:673–4. 

https://doi.org/10.1016/j.annonc.2021.01.066. 

[13] Gustafson CE, Kim C, Weyand CM, Goronzy JJ. Influence of immune aging on vaccine responses. J Allergy Clin 

Immunol 2020;145:1309–21. https://doi.org/10.1016/j.jaci.2020.03.017. 

[14] Crooke SN, Ovsyannikova IG, Poland GA, Kennedy RB. Immunosenescence and human vaccine immune responses. 

Immun Ageing 2019;16:25. https://doi.org/10.1186/s12979-019-0164-9. 

[15] Polack FP, Thomas SJ, Kitchin N, Absalon J, Gurtman A, Lockhart S, et al. Safety and Efficacy of the BNT162b2 

mRNA Covid-19 Vaccine. New England Journal of Medicine 2020;383:2603–15. 

https://doi.org/10.1056/NEJMoa2034577. 

[16] Fanciullino R, Ciccolini J, Milano G. COVID-19 vaccine race: watch your step for cancer patients. Br J Cancer 

2021;124:860–1. https://doi.org/10.1038/s41416-020-01219-3. 

[17] Couderc A-L, Boisseranc C, Rey D, Nouguerede E, Greillier L, Barlesi F, et al. Medication Reconciliation 

Associated with Comprehensive Geriatric Assessment in Older Patients with Cancer: ChimioAge Study. Clin Interv 

Aging 2020;15:1587–98. https://doi.org/10.2147/CIA.S262209. 

[18] Mohile SG, Dale W, Somerfield MR, Schonberg MA, Boyd CM, Burhenn PS, et al. Practical Assessment and 

Management of Vulnerabilities in Older Patients Receiving Chemotherapy: ASCO Guideline for Geriatric 

Oncology. J Clin Oncol 2018;36:2326–47. https://doi.org/10.1200/JCO.2018.78.8687. 

[19] Scotte F, Bossi P, Carola E, Cudennec T, Dielenseger P, Gomes F, et al. Addressing the quality of life needs of older 

patients with cancer: a SIOG consensus paper and practical guide. Ann Oncol 2018;29:1718–26. 

https://doi.org/10.1093/annonc/mdy228. 

[20] Son H, Kim J, Kim C, Ju J, Lee Y, Rhie SJ. Pharmacist-led interdisciplinary medication reconciliation using 

comprehensive medication review in gynaecological oncology patients: a prospective study. Eur J Hosp Pharm 

2018;25:21–5. https://doi.org/10.1136/ejhpharm-2016-000937. 

[21] Mekonnen AB, McLachlan AJ, Brien J-AE. Pharmacy-led medication reconciliation programmes at hospital 

transitions: a systematic review and meta-analysis. J Clin Pharm Ther 2016;41:128–44. 

https://doi.org/10.1111/jcpt.12364. 



Couderc et al.  

Page 14 sur 14 

[22] Gallian P, Pastorino B, Morel P, Chiaroni J, Ninove L, de Lamballerie X. Lower prevalence of antibodies 

neutralizing SARS-CoV-2 in group O French blood donors. Antiviral Res 2020;181:104880. 

https://doi.org/10.1016/j.antiviral.2020.104880. 

[23] COVIPREV. Comment évolue l’adhésion à la vaccination et aux gestes barrières contre la Covid-19 ? Résultats de 

la vague 25 de l’enquête CoviPrev (21-28 juin 2021) 2021. 

[24] Santé Publique France. Données relatives aux personnes vaccinées contre la Covid-19 (VAC-SI) - data.gouv.fr 2021. 

https://www.data.gouv.fr/fr/datasets/donnees-relatives-aux-personnes-vaccinees-contre-la-covid-19-1/ (accessed 

October 20, 2021). 

[25] Anderson EJ, Rouphael NG, Widge AT, Jackson LA, Roberts PC, Makhene M, et al. Safety and Immunogenicity of 

SARS-CoV-2 mRNA-1273 Vaccine in Older Adults. New England Journal of Medicine 2020;383:2427–38. 

https://doi.org/10.1056/NEJMoa2028436. 

[26] Monin L, Laing AG, Muñoz-Ruiz M, McKenzie DR, Del Molino Del Barrio I, Alaguthurai T, et al. Safety and 

immunogenicity of one versus two doses of the COVID-19 vaccine BNT162b2 for patients with cancer: interim 

analysis of a prospective observational study. Lancet Oncol 2021;22:765–78. https://doi.org/10.1016/S1470-

2045(21)00213-8. 

[27] Lopez Bernal J, Andrews N, Gower C, Robertson C, Stowe J, Tessier E, et al. Effectiveness of the Pfizer-BioNTech 

and Oxford-AstraZeneca vaccines on covid-19 related symptoms, hospital admissions, and mortality in older adults 

in England: test negative case-control study. BMJ 2021;373:n1088. https://doi.org/10.1136/bmj.n1088. 

[28] Leshem E, Lopman BA. Population immunity and vaccine protection against infection. Lancet 2021;397:1685–7. 

https://doi.org/10.1016/S0140-6736(21)00870-9. 

[29] Luo J, Rizvi H, Egger JV, Preeshagul IR, Wolchok JD, Hellmann MD. Impact of PD-1 Blockade on Severity of 

COVID-19 in Patients with Lung Cancers. Cancer Discov 2020;10:1121–8. https://doi.org/10.1158/2159-8290.CD-

20-0596. 

 


