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Is it a paradox?
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US NSCLC Incidence Age at diagnosis
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Comorbidity increases with age…

Guralnik, JM et al. “Aging in the Eighties: The prevalence of comorbidity and its association with 
disability”. Advance Data Report 170. 1989
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Standard management of elderly patients 
may be affected by comorbidity 

Yancik R. Cancer 1997;80:1273–83
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• Cardiovascular function1

- decreased elasticity of arterial system
- loss of myocytes and atrial pacemaker cells
- increased fibrosis of cardiac fibrous skeleton

• Renal function2

- decreased renal blood flow
- decreased glomerular filtration rate
- decreased creatinine clearance

• Hepatic function3

- reduced hepatic blood flow
- decline in cytochrome P450 system

Standard management of elderly patients may 
be affected by organ decrease functions

1Cheitlin MD. Am J Geriatr Cardiol 2003;12:9-13
2Muhlberg W, et al.  Gerontology 1999;45:243-53

3Anantharaju A, et al. Gerontology 2002;48:343-53
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Elderly



Focus sul disegno degli studi clinici: Perché l’anziano è diverso dal paziente dei trial

VII CONVEGNO NAZIONALE DELLA RETE ONCOLOGICA SIFaCT 

Elderly patients…
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Lung cancer and elderly.

Note del presentatore
Note di presentazione
Problematica: la maggior dei pazienti affetti da neoplasia polmonare ha età > 65 anni.La definizione di paziente «anziano» non è univocaGeneralmente, in oncologia, si utilizza il cut-off di 70 anni.Si va affermando il concetto di «età biologica» vs «età anagrafica»Gli studi clinici si stanno aprendo al reclutamento di soggetti prima esclusi per limiti di età
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25% (SWOG) 
vs 63% (U.S.)
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S. Marur et al. / Seminars in Oncology 000 (2018) 1–6



Focus sul disegno degli studi clinici: Perché l’anziano è diverso dal paziente dei trial

VII CONVEGNO NAZIONALE DELLA RETE ONCOLOGICA SIFaCT 

RCT: potential and limits

• Gold standard of scientific evidence

• Irreplaceable in the evaluation of the 
effectiveness of new drugs (efficacy)

• The results may not be generalizable to all 
subjects who will use the drug in clinical 
practice (effectiveness)

Dieppe P, et al. BMJ 2004;329:31 2004;329:31‐
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Barriers to the recruitment of older 
patients with cancer onto clinical trials: 

a systematic review
Systematic review based on

• Population based studies
• Physician surveys
• Retrospective studies

J Clin Oncol 23:3112‐3124.
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J Clin Oncol 23:3112‐3124.

A systematic review
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Barriers to the recruitment of older 
patients with cancer onto clinical trials

Barriers related to cancer trial design

• Hematologic, hepatic, renal or cardiac abnormalities
• Performance Status
• Previous cancer

J Clin Oncol 23:3112‐3124.
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Barriers to the recruitment of older patients with 
cancer onto clinical trials: a systematic review

Barriers related to physician factors
• Comorbid condition
• Toxicity of treatment
• Lack of support at home
• Low cultural level, fear
• Dependence on family members, caregivers, MM
• Life expectancy
• Geographic inaccessibility

J Clin Oncol 21: 2268‐2275, 2003

Case Control Study CALGB institution

• Increasing age
• Late stage disease
• Comorbidities
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Barriers Related to Patient Factors 

When younger patients were asked their reasons for participating in a trial, the
three most common reasons were: an improvement in their health, to find a cure
for cancer, and a desire for the most updated treatment. For older patients, the
most common reasons for participating were: it was the best treatment available,
an improvement in their health, and to find a cure for cancer.
The primary reason for not participating in a study for younger patients was that
they wanted to choose their own treatment. The older patients also chose this
reason most frequently for their refusal to take part in a study

Barriers to the recruitment of older 
patients with cancer onto clinical trials

J Clin Oncol 21: 2268‐2275, 2003
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Is the elderly patient a possible patient 
to be enrolled in a clinical trial?
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Protocol Design Barriers
Inadequate” performance status may be difficult to
interpret

Previous malignancy (the inclusion of patients with a
reasonable time frame since their previous cancer)

The functional assessment of the geriatric patient

J Clin Oncol 21: 2268‐2275, 2003
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COMPREHENSIVE GERIATRIC ASSESSMENT CGA
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COMPREHENSIVE GERIATRIC ASSESSMENT CGA
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The Phase III Randomized ESOGIAGFPC-GECP 08-02 Study

Treatment failure–free survival 
(TFFS) over the duration of the 
study: no difference
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The Phase III Randomized ESOGIAGFPC-GECP 08-02 Study

Toxicity: slight 
improvement
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J Clin Oncol 21: 2268‐2275, 2003

Patient Barriers
The patients’ desire to choose their own treatment
Additional time to explain the purpose of clinical trials (risks
and benefits, the details of a specific clinical trial and the
consent form): patient’s education

Support systems (transportation, management of treatment‐
related adverse effects, and maintenance of any central or
peripheral intravenous lines required for the study)
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Physician Barriers

Paucity of primary research related to biology of
cancer, toxicity and effect of treatment on
comorbidities

Breast cancer and lung cancer: similar toxicity and
efficacy

J Clin Oncol 21: 2268‐2275, 2003
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Elderly patient and clinical trials: 
evidence from NSCLC
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• Monochemotherapy (Elvis‐Miles)  
• MILES trials: doublet with Platinum in selected patients (Miles 3‐4), CT and ICI (Miles 5)
• Adjuvant trial

• PD‐L1: > 50% 
• Single agent immunotherapy (KN024 – KN042)
• monoCT in pts unfit for IO

• PD‐L1: 1‐ 49%
• Monochemotherapy or platinum doublet 
• "Fit" immuno‐combo (KN189 ‐ KN407)
• In subsequent lines IO (OAK – KN010 – CM017 – CM057)

Elderly population and lung cancer
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1996 1998 2000 2002 2004 2006 2008

ELVIS 
(n=191)

Elderly 
70+

MILES-01 
(n=707)

MILES-02 
(n=159)

CALC-1 
elderly 
(n=58)

MILES-03/ 
CALC-2 
(n=480)

Trials in elderly NSCLC patients
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Trials in elderly NSCLC patients: MILES-03/CALC-02
 

Patient population
- NSCLC
- Age =>70
- PS 0-1
- Stage IIIb-IV

R
A
N
D
O
M
I
Z
E

A: Gemcitabine, 1200 mg/m2, day 1 and 8 every 3 weeks, for 6 cycles
B: Gemcitabine, 1000 mg/m2, day 1 and 8 + Cisplatin, 60 mg/m2, day 1 every 3 weeks, for 6 cycles
C: as A + Cetuximab, 400 mg/m2 (1st dose) then 250 mg/m2 weekly until progression
D: as B + Cetuximab, 400 mg/m2 (1st dose) then 250 mg/m2 weekly until progression

Two comparisons planned:

A+B vs C+D testing 
efficacy of cetuxomab

A+C vs B+D testing 
efficacy of cisplatin

361 events required to 
demonstrate superiority 
in survival

480 patients planned 

Gemcitabine + 
Cisplatin + 
Cetuximab

Gemcitabine + 
Cisplatin

Gemcitabine + 
CetuximabGemcitabine

A C

DB
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Note del presentatore
Note di presentazione
JBR.10 - Conclusions�In questo studio retrospettivo gli autori hanno valutato l’influenza dell’età sulla sopravvivenza nei pazienti inseriti nello studio JBR.10.I pazienti erano in stadio IB o II.(Adjuvant VpB safe (59% 3+ cycles) Limited impact on QoL – neurotoxicity Absolute benefit 15% at 5 years, 69% vs 54%, p=0.0022 30% reduction risk of death, p=0.012)Nello studio JBR.10 i pazienti sono stati randomizzati dopo chirurgia radicale a osservazione oppure CT adiuvante con cisplatino e vinorelbina, secondo la schedula riportata in diapositiva.Lo studio, condotto dal 1994 al 2001, ha dimostrato un vantaggio per la chemioterapia in termini di PFS e OS.
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Dose Intensity

Note del presentatore
Note di presentazione
La dose-intensity dei 2 farmaci è stata analizzata in 213 pazienti (150 giovani e 63 anziani) che hanno ricevuto almeno una dose di chemioterapia adiuvante.Per la vinorelbina, la dose-intensity è stata di 13.2 mg/m2/wk nei pazienti giovani versus 10 mg/m2/wk nei pazienti anziani, differenza statisticamente significativa (P.0004).Inoltre, i pazienti anziani hanno ricevuto un numero di dosi di vinorelbina minore rispetto ai pazienti più giovani (da 10 a 15 dosi, 29%v 47%, P.014).Analogamente, la dose-intensity del cisplatino è stata significativamente inferiore per i pazienti più anziani, che hanno anche ricevuto un numero minore di dosi di cisplatino. 
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Chemotherapy Toxicity

Despite similar toxicities, elderly patients 

received significantly less chemotherapy

Fewer elderly completed all treatment
40% elderly vs 56% young
More elderly refused treatment
40% elderly vs 23% young  

p=0.025

• No differences in G-CSF use

• No differences in hospitalizations

• 1 treatment-related death in both 
groups

Note del presentatore
Note di presentazione
Non sono state osservate tuttavia differenze significative in termini di tossicità ematologica  da chemioterapia fra i 2 gruppi di pazienti.Non sono state osservate differenze anche in termini di tossicità non ematologica: nausea, anoressia e neurotossicità sono state anzi più frequenti nel gruppo di pazienti più giovani, probabilmente in rapporto al fatto che hanno praticato nel complesso più chemioterapia.Ancora, non è stata osservata fra i 2 gruppi alcuna differenza nell’uso di fattori di crescita emopoietici, nella frequenza delle ospedalizzazioni, nelle morti tossiche.Meno pazienti anziani hanno portato a termine il trattamento previsto (40% vs 56% dei giovani) e più anziani hanno rifiutato il trattamento (40% vs 23%).
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Overall Survival all randomized patients, by Age Group

Note del presentatore
Note di presentazione
Le curve di Kaplan-Meyer per tutti i pazienti randomizzati indipendentemente dal trattamento (155 anziani e 327 giovani), non dimostrano differenze significative in funzione dell’età.Suddividendo poi i pazienti anziani in 3 gruppi di età (< 70 anni, < 75 anni e > 75 anni), simili curve di sopravvivenza sono osservate fino a 75 anni, mentre per il gruppo di pazienti con oltre 75 anni (molto pochi, 23 pazienti), l’HR è di 2.41 (p<.001).   
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• Adjuvant platinum-based chemotherapy can be given safety to 
elderly patients, without significant risk of increased toxicity

• Despite receiving less chemotherapy compared to young 
patients, elderly patients derive a substantial survival benefit 
from adjuvant therapy

• Chemotherapy in the adjuvant setting should not be withheld 
from elderly patients on the basis of age alone

• Patients aged >75 require further study

Conclusions

Pepe C et al J Clin Oncol 25:1553-1561, 2007

Note del presentatore
Note di presentazione
Le conclusioni dello studio sono che:La chemioterapia adiuvante con schemi contenenti cisplatino può essere somministrata ai pazienti più anziani, senza significativo rischio di aumentata tossicità;Nonostante la minore quantità di CT somministrata ai pazienti anziani, i pazienti anziani manifestano un beneficio sostanziale dal praticare chemioterapia adiuvante;L’età di per sé non dovrebbe essere un fattore di esclusione della chemioterapia adiuvante;I pazienti con 75 anni richiedono ulteriori studi (come del resto gli altri…)
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• Monochemotherapy (Elvis‐Miles)  
• Doublet with Platinum in selected patients (Miles 3‐4)
• Adjuvant trial

• PD‐L1: > 50% 
• Single agent immunotherapy (KN024 – KN042)
• monoCT in pts unfit for IO

• PD‐L1: 1‐ 49%
• Monochemotherapy or platinum doublet 
• "Fit" immuno‐combo (KN189 ‐ KN407)
• In subsequent lines IO (OAK – KN010 – CM017 – CM057)

Elderly population and lung cancer
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Keynote 024:elderly OS >65 aa- TPS≥50 %



Pool analysis KN 010, KN024,KN042 in elderly

VII CONVEGNO NAZIONALE DELLA RETE ONCOLOGICA SIFaCT 
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Pembrolizumab improved OS 
compared with chemotherapy

Lung Cancer 135 (2019) 188–195

TPS≥1% 

TPS≥50% 



Pool analysis KN 010, KN024,KN042 in elderly

VII CONVEGNO NAZIONALE DELLA RETE ONCOLOGICA SIFaCT 



Keynote 189: elderly OS >65 aa   

VII CONVEGNO NAZIONALE DELLA RETE ONCOLOGICA SIFaCT 



Keynote 407:elderly OS >65 aa   

VII CONVEGNO NAZIONALE DELLA RETE ONCOLOGICA SIFaCT 
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S. Marur et al. / Seminars in Oncology 000 (2018) 1–6

Second line NSCLC trials



Focus sul disegno degli studi clinici: Perché l’anziano è diverso dal paziente dei trial

VII CONVEGNO NAZIONALE DELLA RETE ONCOLOGICA SIFaCT 

S. Marur et al. / Seminars in Oncology 000 (2018) 1–6
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S. Marur et al. / Seminars in Oncology 000 (2018) 1–6

ICI

Control
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S. Marur et al. / Seminars in Oncology 000 (2018) 1–6



Focus sul disegno degli studi clinici: Perché l’anziano è diverso dal paziente dei trial

VII CONVEGNO NAZIONALE DELLA RETE ONCOLOGICA SIFaCT 

ICIs’s rational – Immunosenescence 

• Physiological deterioration of the immune system 
• Lower effectiveness
• Risk of increased toxicity 
• Available data from subgroup analyses, meta‐analyses and retrospective 

studies 
• Loss of benefit in OS >75 years
• Bias: not selected according to standardized geriatric scale; risk of 

underestimation of AEs.



Older adult patients and clinical trials

VII CONVEGNO NAZIONALE DELLA RETE ONCOLOGICA SIFaCT 

CA CANCER J CLIN 2021;71:78–92
Preferred Reporting Items for Systematic Reviews and Meta‐Analyses (PRISMA) 
Flow Diagram.
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CA CANCER J CLIN 2021;71:78–92
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CA CANCER J CLIN 2021;71:78–92

Identified Barriers to Clinical Trial 
Participation of Older Adults With 
Cancer

• System

• Provider

• Patient

• Caregiver
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CA CANCER J CLIN 2021;71:78–92

Recommendations to Expand the Inclusion 
of Older Adults in Cancer Clinical Trials
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Inclusion of Older Adults in Cancer Clinical Trials Guidance for Industry

U.S. Department of Health and Human Services Food and Drug Administration 
Oncology Center of Excellence (OCE) Center for Drug Evaluation and Research 
(CDER) Center for Biologics Evaluation and Research (CBER) 
March 2022 Clinical/Medica

A. Early Clinical Development

B. Clinical Trials

C. Postmarket
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Inclusion of Older Adults in Cancer Clinical Trials Guidance for Industry

A. Early Clinical Developmen

B. Clinical Trials

C. Postmarket

To facilitate the enrollment of older adults in cancer trials, sponsors may consider flexible 
approaches to trial design, such as age-based stratification or analyses based on hypothesized 
efficacy differences in older adults compared to the younger adults participants (≤65 years)… 
alternative trial designs should be proposed. This may include an open-label safety study that 
can enroll and analyze an older adult population separately in a parallel arm of a trial.

Clinical trials do not have an upper age limit for exclusion, however adults 75 years of age and 
older, continue to be underrepresented. FDA encourages sponsors and clinical trial cooperative 
groups to develop strategies to recruit patients that are reflective of the intended population.

For example, in addition to collection of age and performance status, elements from geriatric 
assessment tools (e.g. functional status, cognitive function), and a comprehensive assessment of 
comorbidities should be considered during trial design.
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Inclusion of Older Adults in Cancer Clinical Trials Guidance for Industry

A. Early Clinical Developmen

B. Clinical Trials

C. Postmarket
Ideally, adequate information on older adults should be captured in the premarket 
clinical trials. However, if older adults are not adequately represented in 
premarket clinical trials, it may be appropriate to develop a plan to collect data on 
older adults in the postmarket setting
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Conclusions (1)

• Older patients are significantly underrepresented in cancer 
clinical trials

• Exist complex and multifactorial  barriers to enrolling older 
patients on cancer clinical trials

• Education and adequate information of patient and physician: 
very important!!

• Lack of data on tumor biology and treatment tolerance
• Cut off 70> 65 – 75>70?
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Is the elderly different from trial 
patients? Yes, but..

Conclusions (2)

• Need for increase the enrolment of elderly patients
• Modify trial design (stratification for age, I/E related  to comorbidity, PS 

and pervious malignancy)
• Embed biological or functional age evaluation in trials
• Conduct concurrent differential dosing trials for older adults
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