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Objectives Primary objective: 
The primary objective is to investigate efficacy of a nivolumab-radiotherapy 
combination treatment in metastatic non-squamous NSCLC patients. 
 
Secondary objectives: 
• To collect information on safety and tolerability of nivolumab in 

combination with radiotherapy by measurement of incidence and 
severity of AEs and specific laboratory abnormalities in all treated 
subjects by subject subgroups. 

• To collect further efficacy data in patients without necessity of 
radiotherapy. 

• To collect information on individual, patient reported and investigator-
assessed quality of life. 

• To explore immune related RECIST criteria as an evaluation method for 
clinical benefit of nivolumab and nivolumab/radiotherapy. 

Exploratory objectives: 
• Tissue collection and blood sampling whilst course of disease to 

explore potential predictors of response to nivolumab 



The following exploratory objectives with regard to biomarkers will be 
investigated: 

o PD-L1 assessment 
o phenotypical analysis of lymphocytes 
o functional analysis of T-cells 
o analysis of T-cell receptor specificities 
o biomarker assessment of tumor IHC beyond PD-L1 
o soluble pro- and anti-inflammatory markers 

 
• To address the role of radiotherapy in the context of immune 

modulation, several aspects of radiation planning and treatment are 
planned to be explored. This includes both the location and 
composition of radiation targets and the anatomical profile of 
abscopally responding lesions. Therefore, treatment-related aspects 
characterizing the irradiated targets and abscopally responding target 
lesions will be documented by the treating radiation oncologist and 
radiologist. 

Endpoints Primary endpoint: 
• ORR according to RECIST 1.1 criteria  

 
Secondary endpoints: 

• PFS according to RECIST 1.1 criteria 
• PFS and ORR using assessment according to irRECIST 
• OS  
• 1 year OS rate 
• Descriptive sub-group analyses of efficacy in relation to PD-L1 

expression levels (e.g. cut-off 1%, 5%, 10%)  
• Treatment Emergent Adverse Events according to CTC 4.03 
• Frequency of abnormal laboratory parameters 
• QoL [FACT-L] 

Number of patients N=130 total 
Currently recruited: 82 

Accrual period Q4/2016 – Q2/2019 (30 months) 

More centres? No (Target number: 15) 

Key inclusion criteria 
 

1. Age > 18 years at time of study entry. 
2. ECOG performance status 0-1. 
3. Patients with metastatic non-squamous non-small cell lung cancer after 

failure of platinum-based doublet chemotherapy and  
a) no necessity of radiotherapy (group B) or  
b) the necessity of radiotherapy of a metastatic bone lesion or soft tissue 

lesion (group A) 
For details see protocol section 3.2. 

4. Patients must have measurable disease by CT or MRI per RECIST 1.1 
criteria. For details see protocol section 3.2. 

5. For each patient a formalin fixed, paraffin-embedded tumor tissue block 
(archival or recent) or a minimum of 15 unstained slides of tumor sample 
(slices must be recent and collected on slides provided by the sponsor) 
must be available for biomarker (PD-L1) evaluation. Biopsy should be 
excisional, incisional or core needle. Fine needle aspiration is insufficient. 

Key exlusion criteria 1. Patients who require ongoing treatment with more than 10‑mg of 
prednisone (or steroid equivalent, excluding inhaled or topical steroids) 
daily. 



2. Prior therapy with anti-PD-1, anti-PD-L1, anti-PD-L2, anti-CD137, or anti-
CTLA-4 antibody (including ipilimumab or any other antibody or drug 
specifically targeting T-cell co-stimulation or checkpoint pathways). 

3. Patients with an active or recent history of a known or suspected 
autoimmune disease or recent history of a syndrome that required 
systemic corticosteroids/immunosuppressive medications EXCEPT for 
syndromes which would not be expected to recur in the absence of an 
external trigger. (Subjects with type 1 diabetes mellitus, hypothyroidism 
only requiring hormone replacement or skin disorders, (such as vitiligo, 
psoriasis, or alopecia) not requiring systemic treatment are permitted to 
enroll.) 

4. Any serious or uncontrolled medical disorder or active infection that would 
impair the ability of the subject to receive protocol therapy (see section 3.3 
for details). 

5. Subjects with previous malignancies (except non-melanoma skin cancers, 
and the following in situ cancers: bladder, gastric, colon, cervical/dysplasia, 
melanoma, or breast) are excluded unless a complete remission was 
achieved at least 2 years prior to study entry AND no additional therapy is 
required or anticipated to be required during the study period. 

6. Brain metastases mandating active treatment in terms of WBI (whole brain 
irradiation).  

7. Subjects with brain metastases are eligible if metastases have been treated 
and treatment has been completed at least 12 weeks before inclusion in 
this study for group B and 2 weeks for group A. Moreover, there must be no 
magnetic resonance imaging (MRI) evidence of progression within 28 days 
prior to the first dose of nivolumab administrationThere must also be no 
requirement for immunosuppressive doses of systemic corticosteroids (> 
10 mg/day prednisone equivalents) for at least 2 weeks prior to study drug 
administration. 

8. Known activating EGFR mutation or a known ALK translocation. 

Scheme of therapy Group A: 
Nivolumab 240 mg fixed dose (q2w). First dose followed by radiotherapy. 
Radiotherapy has to start at the latest 72 hours after nivolumab 
administration. 
Radiotherapy: A metastatic site will be treated with a radiation dose of 4 
Gy for a total of 5 courses during a two week time interval (total dose 20 
Gy) 

Group B: 
Nivolumab 240 mg fixed dose (q2w). 
 

• Radiologic tumor assessments every 6 weeks (± 5 days) starting after 9 
weeks of treatment for the first year on treatment, then every 12 weeks 
after the first year on treatment until documented disease progression. 
 

 
 



Criteria for tumor 
evaluation 

RECIST 1.1 

Rationale The rationale for the FORCE trial can be synthesized into three interconnected 
goals: 

• to determine the safety and feasibility of the radio-immunological 
treatment approach with particular focus on potential differences 
between a concurrent and sequential immunological intervention with 
nivolumab; 

• to increase PD-L1 check-point inhibitor efficacy in PD-L1 low 
expressing metastatic adenocarcinoma of the lung by inducing an 
immune-sensitizing effect (abscopal-like effect) with radiotherapy; 

• to explore the fundamental immunological principles governing check-
point inhibitor efficacy and the immune-stimulating effect of 
radiotherapy in order to elucidate tumor-host biology and to find 
potential novel biomarkers. 

The trial will enroll patients with metastatic non-squamous non-small cell lung 
cancer with and without the necessity of radiotherapy of a metastatic site (e.g. 
bone) in second-line treatment and beyond. Patients will be stratified according 
to the necessity of radio-therapy (Arms A+B vs. Arm C) and patients with a 
requirement for radiotherapy will additionally be randomized between 
concomitant or sequential combination of radiotherapy and check-point 
inhibitor treatment (nivolumab; Arm A vs. Arm B). Treatment will by default 
continue until progressive disease and can optionally be extended beyond 
progression. The efficacy analysis will include a retrospective PD-L1 IHC 
assessment. Due to the fact that for patients with non-squamous NSCLC 
treated with nivolumab a PD-L1 expression cut-off of at ≥1% seemed to 
segregate patients who substantially benefit form checkpoint inhibition, the 
same cut-off will be used in this trial as a stratification variable for the efficacy 
analysis. The treatment is flanked by a biomaterial acquisition and subsequent 
exploratory assessment. 
 
Hypothesis: 
The formal treatment-centered hypothesis of this trial is as follows: 
It is hypothesized that radiotherapy combined with nivolumab is safe and 
feasible and will improve efficacy of nivolumab through the „abscopal effect”. 

Statistical considerations Based on the results of the Checkmate-057 study the following assumptions 
and hypothesis are formulated. 
 
Patients treated with nivolumab (all-comer population) have an ORR of 19% 
during nivolumab treatment (historic control) and those with high PD-L1 
expression (≥ 10%) an ORR of 37% (historic control). 
 
It is assumed that patients who are treated with a combination of radiotherapy 
and nivolumab will achieve an ORR of 35% regardless of their PD-L1 status. 
 
The study requires N=50 subjects (in Group A) to detect whether the proportion 
responding (ORR) is higher than 19%, by applying a binomial test at a one-
sided significance level of 0.05 with a probability of 1-beta=0.8, assuming an 
actual response rate of 35%. N=65 patients per arm will then be enrolled to 
take potential dropouts and patients with a lacking PD-L1 assessment into 
account. 
 
Based on historical data from n=535 patients (CheckMate studies 017, 057 and 
063), drug-related Grade 3-4 AEs are expected to occur for 11% of patients 
receiving nivolumab only. For the planned sample size of N=65 patients per 
arm and under the assumption of a comparable safety profile for the 
radiotherapy/nivolumab combination arm (assuming a Grade 3-4 AE rate of 
10.77%, i.e. N=7 patients with an event being observed), the two-sided exact 



90%-confidence interval for the drug-related Grade 3-4 AE rate in the 
combination arm would range from 5.2% to 19.3%, thus illustrating the potential 
evidence for the safety profile of the combination therapy that can be provided 
with the planned sample size. 
 
The readouts of the control arm will be used to verify historic data and for 
descriptive comparative analyses of safety and efficacy. 
 
After 25 patients have been treated in Group A (nivolumab plus radiotherapy), 
a descriptive safety report will be done. 
 
N=130 (N=65 per Arm) 
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