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Immunotherapy

• Indications increase in several metastatic cancer types 

• Development in (neo) adjuvant setting 

• > 8 IO…

• > 20  tumor types…

• Durable response, even after treatment discontinuation

• Immune related adverse events

• Financial expenses



What is the best dosing of IO?

• No maximum Tolerated Dose

• No clear dose response

– Metrics by IL2 production by T Ly (Pembrolizumab)

– PD-1 receptor saturation (Nivolumab)

– Decrease in clearance (20-30%) over time relative to first dose

– Increase plasmatic level over time



Pharmacodynamics of anti–programmed 

death-1 (PD-1) monoclonal antibody (MDX-1106)

(A) PD-1 occupancy on circulating CD3 T cells after one infusion of MDX-1106 is shown 

for single patients (Pts.) each receiving 0.3, 1, or 3 mg/kg, and for 10 patients 

receiving 10 mg/kg (mean  standard error of mean; solid squares). Serum 

concentrations of MDX-1106 at the same time points are indicated (open diamonds).

(B) (B) Long-term PD-1 occupancy analysis in patients receiving one (top panel) or 

multiple doses (middle and bottom panels) of MDX-1106 at 10 mg/kg. All patients 

received infusions at day 1; additional infusions are indicated by arrows. Results in 

(B) middle and bottom panels are representative of five patients receiving multiple 

doses.



Le Louedec F et al Vaccines 2020

Different dose/interval



Pembrolizumab

Nivolumab

Objective response rate reported in studies with different doses

Renner A et al J of Global Oncol 2019 



Randomized Phase II evaluated 3 doses of nivolumab for mRCC

No dose-response relationship

Duration of response by treatment arm

Motzer, R et al JCO 2014

PFS by treatment arm OS by treatment arm



Patil V-M et al JCO 2022

Phase III : metronomic chemotherapy (Metho + Celecoxib + erlotinib )+/-

Nivolumab 20 mg/ 3w in advanced head an neck cancer

6.7 vs

10.1 months (p =  .0052)
4.6 

6.6 months (p= .0020)



How long should we give immunotherapy for ?
Renal cell cancer 

Nivo-Ipi#

CONTINUOUS
(75% arrêt à 22 mo post amdt)

Pembro (2 years) 
Axi

Pembro (2 years) 
-Lenva¤

Nivo (2 years) -
Cabo

ORR 42% 60% 71% 56%

CR 11% 10% 16% 12%

mDOR NR 23,6 months 25,8months 23 months

Motzer et al,Cancer 2022; Rini et al, ASCO 2021; Motzer et al, N Eng J Med 2021; Powles et al, ASCO GU 2022.
#Interm/ high risk

Keynote-045

Pembrolizumab (continuous) vs chemo

Javelin

Avelumab (continuous)vs placebo

OS MEDIAN median 10.1 v 7.2 mo; HR, 0.71; 95% CI, 0.59-0.86 23.8 vs 15.0 mo HR: 0.76 95% CI (0.631-0.915)

Metastatic Urothelial carcinoma

Balar A  et al Annals oncol 2022, Powles T et al ASCO-GU 2022



- 19 cancer types included in different phase I

- 262 pts OR 29%

- Median FU 34 mois

Response duration after therapy discontinuationDisease evolution after therapy discontinuation

DISCONTINUATION FOR WHOM ?



PFS OS

Zalcman et al ESMO 2022



Pharmacokinetic Simulation Analysis 

of Less Frequent Nivolumab and Pembrolizumab Dosing

Peer CJ et al J Clin Pharmacol. 2022 



What is the best frequence of administration ?



Vasudev et al ESMO 2021



Possible frequencies of chronic* immune-checkpoint 

inhibitor-induced toxicities

Douglas B. Johnson et al NAture Reviews | CLInIcAL OncoLogy 2022

*persisting for at least 12 weeks beyond treatment cessation

Spectrum of immune related adverse events

De-escalation: Impact on toxicity



Dose and cost estimations for Nivolumab

Renner A et al J of Global Oncol 2019 

De-escalation: Impact on costs





MOIO: Study design
• Open label, randomized, multicentric, phase III study

PHRC 2020

INCLUSION PERIOD: 36 months

TREATMENT DURATION: Until disease progression, unacceptable toxicity, death, patient’s choice or

investigator's decision

FOLLOW UP PERIOD: 36 months

OVERALL TRIAL ESTIMATED DURATION : 72 months



MOIO: Outcome measures
• Primary objective

The primary endpoint is the hazard ratio of progression-free survival. HR: 1,3 with 5% level of significance and 90%

power

• Secondary objectives

Cost-effectiveness

Efficacy evaluation:

Immune PFS

objective response rate overall survival

duration of response at 12 months post-randomization

Quality of life

Anxiety and fear of relapse using specific questionnaires

Safety profile

• Translationnal study

Immune monitoring: identify immune biomarkers of long-term response allowing IO dose reduction

PK study

Circulating tumour DNA study

PHRC 2020



Why academic trials need to investigate different

IO administration

• The level of dose is unknown

• The duration is unknown

• The interval of administration is unknown

• Avoiding overtreatment, some patients need less (RC/RP)

• Minimize unnecessary toxicities (some high and chronic)

• The financial burden is high

• Better prediction of treatment effectiveness is needed



THANK YOU FOR YOUR ATTENTION
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