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Dear Editor, 

Immune checkpoint Blockers (ICB) have transformed the treatment landscape of many advanced cancers, 

and attention naturally shifts to the adjuvant setting. FDA and EMA have approved 4 anti-PD-(L)1 

antibodies (atezolizumab, durvalumab, nivolumab and pembrolizumab) in a total of 9 adjuvant 

indications, as of October 2022 (Table). The cost of these drugs is in excess of $150,000 a year for all ICI 

listed (e.g. US list price of 200mg pembrolizumab is $20,948). 

 

Table: List of approved Immune checkpoint Blockers as (neo-)adjuvant treatment as of October 2022 

Drug Cancer FDA 
approval 

EMA 
approval 

Dose and schedule on the drug’s label 
(number of administration) 

First schedule Other schedule(s) 

Pembrolizumab Melanoma Yes Yes 200mg Q3W (18) 400mg Q6W (9) 

Pembrolizumab TNBC Yes Yes 200mg Q3W (8a+9) 400mg Q6W (4a+4) 

Pembrolizumab RCC Yes Yes 200mg Q3W (18) 400mg Q6W (9) 

Nivolumab Melanoma Yes Yes 240mg Q2W (26) 480mg Q4W (13) 

Nivolumab Urothelial Yes Yes 240mg Q2W (26) 480Mg Q4W (13) 

Nivolumab Oesophageal Yes Yes 240mg Q2W (26) 480mg Q4W (13) 

Nivolumab NSCLC Yes Yes 360mg Q3W (3a) / 

Atezolizumab NSCLC Yes Yes 840mg Q2W (26) 1200mg Q3W(17) or 
1680mg Q4W(13) 

Durvalumab NSCLC Yes Yes 10 mg/kg Q2W (26) 1500 mg Q4W (13) 
a neoadjuvant; NSCLC: non-small cell lung cancer, RCC; renal-cell carcinoma, TNBC: triple-negative breast cancer 

 

In most indications, adjuvant ICI are recommended for a year at one of the approved schedules (Table). 

Other schedules were approved mainly based on the results of exposure-response modelling and 

simulation studies.[1] The dose and frequency of adjuvant ICI tested in the adjuvant trials were the same 

as those used in trials in the advanced and metastatic setting, whereas the choice of a 12-month duration 

seems empirical. There is a strong interest from clinicians, healthcare systems and patients alike to test 

alternatives to this standard regimen. Trials testing alternative regimens or stopping strategies are 
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ongoing in the metastatic setting [2] where duration varies greatly between patients, depending mainly 

on response duration and tolerability. 

 

In the adjuvant setting, there is now a pressing need for trials to reduce toxicity, to spare patients who 

may not need adjuvant ICI at all or for a full year, and to reduce costs. Potential long-term toxicity of ICI 

[3] become a central concern in the adjuvant setting as a substantial proportion of patients are cured. 

Importantly, improving techniques and knowledge identifying biomarkers of need and response (e.g. cell 

free DNA and minimal residual disease [4]) will also allow better targeting of treatment and should be 

included in all future studies. Despite the clinical and health-economic benefits such trials might bring, 

research focused on reducing the dose, frequency or duration of treatment is of little interest to 

pharmaceutical companies and not required by medicines agencies.  

 

The most important questions to be addressed in future trials may be cancer specific and/or drug specific. 

For example, in triple negative breast cancer (TNBC), the results of KEYNOTE-522 (NCT03036488) raise 

the question of continuing pembrolizumab after surgery in patients who achieved a pathological complete 

response (pCR) after 4 cycles of pembrolizumab given every 3 weeks with paclitaxel and carboplatin.[5] 

For nivolumab, clinical evidence and pharmacological results from the early phase trials (reviewed in [6]) 

support testing lower doses of adjuvant nivolumab. However, in cancers with a more dismal prognosis 

despite adjuvant ICI, such as NSCLC, giving less drug may not be the most pressing question as patients 

and clinicians may want to prioritize ‘more’ over ‘less’ treatment questions. 

 

Optimisation questions usually require non-inferiority trials which, particularly for mortality outcomes, 

may be leading to too much uncertainty to give a satisfactory answer.[7] For instance, despite the clinically 

convincing results from the IDEA consortium in 12,800 patients [8], debate continues about the non-
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inferiority of 3 vs 6 months of adjuvant chemotherapy for stage III colorectal cancer, in part due to the 

statistical considerations around non-inferiority. Specific designs – such as the DURATIONS design [9] – 

can overcome some of the limitations of standard non-inferiority trials. The DURATIONS design 

randomises patients to a number of duration (or interval) arms with the objective to identify the shortest 

acceptable treatment duration (or the longest acceptable interval). This design is used for the REFINE trial 

(NCT04913025), a trial aiming at identifying the longest acceptable interval between two ICI infusions in 

patients with advanced or metastatic cancers. 

 

We anticipate 3 main challenges of conducting trials optimising the use of adjuvant ICI. First, many 

optimisation options exist and choosing the best one(s) is not trivial. With 3 main optimisation parameters 

(dose, treatment interval and duration), one alternative choice for each parameter (eg 50% of the dose, 

doubling of the intervals and 50% reduction of the total duration) would lead to 8 possible combinations. 

And other optimisation approaches are worth considering in the design of clinical trials, such as initiating 

ICI before surgery (with the option to adapt the adjuvant ICI based on the pathological response like in 

TNBC) or using pharmacological guidance or liquid biopsy to adapt treatment. Second, a methodological 

challenge in the adjuvant setting is the lack of an early readout to guide decision-making during the course 

of the trial, particularly to close arms early when necessary. Third, patients may decline participation for 

the fear of being undertreated if randomised to the experimental arm(s). But they also may opt in looking 

at the potential benefit of having fewer visits and a better quality of life. Involving patients in co-

developing and running these trials is key together with measuring toxicity and patient-reported 

outcomes in a comprehensive manner to capture fully the patient perspective.  

 

Funders, in particular if they also are payers, should be interested in funding these trials as they offer a 

chance to reduce the overall cost of expensive ICI without compromising efficacy. Trials may be self-
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funding as the savings made from giving less drug in the experimental arm(s) may recoup the cost of 

conducting the trial.[10] For instance, in the UK REFINE trial, the first stage of the RCC cohort will save the 

NHS £5,010,000 in treatment cost, an amount that greatly exceeds the budget needed for running the 

first stage of the RCC cohort. Randomised multi-arm multi-stage trials running as one protocol across a 

number of cancer type cohorts would be a very efficient way to address these questions. 

 

Optimising the use of adjuvant ICI represents a unique opportunity to reduce the burden on both patients 

and healthcare systems and to improve access to adjuvant ICI globally. Once protocols addressing the 

issues of dose, frequency or duration have been developed, these trials could be conducted at the 

European or international level, assuming sufficient funding is made available. We believe that payers – 

with the Netherlands leading by example [10] – should identify funding for these trials as they may end 

up with results that will save them billions of €/£/$ in the long term for a trial that pays for itself. 

 

Funding: None 
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