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Pembrolizumab plus chemotherapy is currently used in the first-line treatment of advanced non-smallcell lung cancer without EGFR mutations or ALK rearrangements, regardless of PD-L1 expression status.
A study comparing chemotherapy plus pembrolizumab versus pembrolizumab alone has never been performed in patients with PD-L1 ≥50%. The aim of this trial is to perform such a comparison as first-line
treatment in patients not eligible for locally advanced treatment who have expression of PD-L1 on ≥50%
of tumor cells. The expected results are a reduction in the risk of early progression. A higher objective
tumor response is also expected with the combination of chemotherapy and pembrolizumab compared
with pembrolizumab alone. The study will allow a direct comparison of the proportion of patients who
derive long-term benefit from the treatment.
Clinical trial number: EudraCT (2020-002626-86); ClinicalTrials.gov (NCT04547504).
Lay abstract: Non-small-cell lung cancer (NSCLC) is the most frequent type of lung cancer. Most NSCLC
patients are diagnosed with advanced disease and only 10–15% of them are alive after 5 years. In the absence of specific tumor mutations, the currently recommended treatment is a combination of chemotherapy and immunotherapy with the monoclonal antibody pembrolizumab. The goal of immunotherapy is
to prevent cancer from evading the immune system by interacting with molecules expressed at the surface of tumor cells (PD-L1) or immune cells (PD-1). A study comparing chemotherapy plus pembrolizumab
versus pembrolizumab alone has never been performed in patients with a high level of PD-L1 expression
on tumor cells. Therefore we designed the PERSEE study to compare these treatments in advanced-stage
NSCLC patients with PD-L1 expression on ≥50% of tumor cells.
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Lung cancer is the most common cancer in the world and the leading cause of cancer death in Western countries [1].
Non-small-cell lung cancer (NSCLC) is the most frequent histological type (80–85%) of lung cancer; 25–30%
of cases are of the squamous type and 70–75% are non-squamous [2]. Most NSCLC patients are diagnosed with
locally advanced or metastatic disease [3,4]. Overall survival (OS) at 5 years is 10–15% worldwide [5]; in France, OS
at 5 years is 17% and OS at 10 years is 10% [6].
Until recently, platinum-based doublets combined with a third-generation cytotoxic agent (pemetrexed, gemcitabine, vinorelbine or taxanes) were recommended as first-line treatment in patients with stage IV NSCLC with
EGFR- and ALK-negative disease, without major comorbidities and with a performance status of 0–2 [7]. However, the clinical benefit of these treatments remained modest with a median progression-free survival (PFS) of
3–8 months [8,9] and a median OS of 7–17 months [8,10,11].
Immunotherapy targeting PD-1 or PD-L1 has revolutionized therapeutic strategies for metastatic NSCLC [12–14].
Anti-PD-1/PD-L1 immunotherapy with nivolumab, pembrolizumab or atezolizumab was initially introduced as a
second-line therapy. As first-line treatment, anti-PD-1/PD-L1 immunotherapy was initially administered either as
monotherapy in tumors with PD-L1 expression on tumor cells or, more recently, in combination with chemotherapy,
irrespective of PD-L1 expression. Two studies have investigated the use of pembrolizumab as monotherapy versus
chemotherapy as first-line treatment for NSCLC patients: KEYNOTE-024 and KEYNOTE-042 [15,16].
The KEYNOTE-024 trial demonstrated the superiority of first-line pembrolizumab over platinum-based
chemotherapy in the treatment of naive NSCLC patients with PD-L1 expression on ≥50% of tumor cells and
without EGFR mutations or ALK rearrangements [15]. The median PFS (primary end point) in the pembrolizumab
arm was 10.3 months versus 6 months with chemotherapy. The response rate was 45% with pembrolizumab and
28% with chemotherapy. The benefit in PFS resulted in a significant improvement in median OS, which was
26.3 months with pembrolizumab compared with 14.2 months with chemotherapy.
In the KEYNOTE-042 trial, pembrolizumab was studied as first-line treatment in NSCLC patients with PD-L1
expression ≥1%, with significant improvement in OS (primary end point) [16]. The median OS was 20.0 months
for pembrolizumab versus 12.2 months for chemotherapy in patients with PD-L1 ≥50%; 17.7 versus 13.0 months
in patients with PD-L1 ≥20% ;and 16.7 versus 12.1 months in patients with PD-L1 ≥1%. Exploratory analysis
in the subgroup of patients with PD-L1 expression of 1–49% showed no significant difference in OS between
pembrolizumab and chemotherapy.
Based on the results of the KEYNOTE-024 trial, pembrolizumab has become since 2017 the standard of care
for first-line treatment of stage IV NSCLC with PD-L1 ≥50% [17]. These patients represent approximately 25%
of NSCLC in first line.
More recently, pembrolizumab has been tested as first-line treatment in combination with chemotherapy and
compared with chemotherapy alone. In the double-blind KEYNOTE-189 study, patients with metastatic nonsquamous NSCLC were randomized to receive pembrolizumab–platinum–pemetrexed followed by maintenance
therapy with pembrolizumab–pemetrexed or placebo–platinum–pemetrexed followed by maintenance therapy with
pemetrexed (control arm) [18]. Patients with EGFR mutations or ALK rearrangements were excluded. The level of
PD-L1 expression was not a selection criterion. The combination of chemotherapy and pembrolizumab resulted
in a significant improvement in OS: the OS rate at 12 months was 69.2% in the chemotherapy–pembrolizumab
combination group versus 49.4% in the chemotherapy control group (p < 0.001). Median OS was 22.0 months
in the chemotherapy–pembrolizumab combination group and 10.7 months in the chemotherapy group; estimated
24-month OS rates were 45.5 and 29.9%, respectively [19]. The benefit in terms of OS was observed at all levels of
PD-L1 expression (<1, ≥1, 1–49 and ≥50%). The duration of PFS was also significantly longer for all subgroups
except for the PD-L1 <1% cohort.
Similar results were obtained in the KEYNOTE-407 trial for advanced-stage squamous NSCLC [20]. In this Phase
III trial, patients with untreated metastatic squamous NSCLC were randomized to receive either pembrolizumab or
placebo in combination with carboplatin and either paclitaxel or nabpaclitaxel. Both PFS and OS were significantly
improved with pembrolizumab–chemotherapy combination therapy. The benefit in PFS was found in all subgroups,
regardless of PD-L1 expression level. OS was statistically superior in most subgroups. However, for the subgroup of
PD-L1 ≥50%, the upper bound of the CI for the hazard ratio exceeded 1 (hazard ratio: 0.64; 95% CI: 0.37–1.10).
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Introduction to the PERSEE trial
We describe here the design of the PERSEE trial (EudraCT 2020-002626-86; NCT04547504), a national,
multicenter, Phase III, prospective, open-label, randomized, interventional study, which is being conducted to
evaluate the superiority of the chemotherapy–pembrolizumab combination over pembrolizumab monotherapy in
the first-line treatment of advanced stage NSCLC patients with PD-L1 expression on ≥50% of tumor cells.
Rationale
The Phase III trials described above, studying pembrolizumab in combination with chemotherapy, have recently
changed the therapeutic strategy for advanced stage NSCLC without EGFR mutations or ALK rearrangements.
The combination of pembrolizumab with chemotherapy is currently used for this indication as first-line treatment
regardless of the level of PD-L1 expression [17]. This approach is reasonably valid for patients with PD-L1 expression
≤49%. However, it is more difficult to draw a definitive conclusion for patients with PD-L1 ≥50% because
the standard treatment for these patients is now pembrolizumab rather than chemotherapy. Indeed, unlike the
combination of chemotherapy and pembrolizumab versus chemotherapy alone, a study comparing the combination
of chemotherapy and pembrolizumab versus pembrolizumab alone has never been performed in patients with PDL1 ≥50%.
The aim of this trial is to study such a comparison in patients with stage IV or stage III NSCLC not eligible
for locally advanced treatment who have expression of PD-L1 on ≥50% of tumor cells in the first line. The
expected results are a reduction in the risk of early progression with the combination of pembrolizumab with
chemotherapy and therefore an improvement in PFS. A higher objective tumor response is also expected with the
chemotherapy–pembrolizumab combination compared with pembrolizumab alone.
Although no trial results are available indicating that the chemotherapy–immunotherapy combination is superior
to immunotherapy alone for NSCLC PD-L1 >50% both in terms of efficacy and safety, the authors hope the
results of the PERSEE study will help to answer these questions.
Methods
Study design
This is a national, multicenter, Phase III, prospective, open-label, randomized, interventional study. NSCLC patients
with histologically or cytologically proven stage IV or stage III who are not eligible for locally advanced treatment
and who have PD-L1 expression on ≥50% of tumor cells will be treated with a combination of chemotherapy and
pembrolizumab, or with pembrolizumab monotherapy, as first-line therapy (Figure 1).
Patients will be enrolled in about 30 centers affiliated with the French Lung Cancer Group (GFPC) or
centers/investigators associated with the GFPC, all located in France.
The planned schedule comprises an inclusion period of 36 months and a total duration of the study per patient
of 2 years maximum for the last included patients and 5 years maximum for the first patients included (i.e., the
end-of-study time point for surviving patients). The total duration of the study includes a screening period of up
to 28 days, a treatment period of up to 60 months and a post-study follow-up period until death or being lost to
follow-up (Figure 2).
Objectives

The primary objective is to evaluate the superiority of the chemotherapy–pembrolizumab combination compared
with pembrolizumab monotherapy in the first-line treatment of NSCLC patients with PD-L1 expression on ≥50%
of tumor cells by evaluating PFS according to the Response Evaluation Criteria in Solid Tumors version v1.1
(RECIST v1.1) centrally reviewed by an expert panel of clinicians. One of the reasons to expect a superiority of the
chemotherapy–immunotherapy combination is a possible decrease in the rate of early progression in this treatment
arm compared with pembrolizumab monotherapy.
The secondary objectives are to evaluate: PFS according to RECIST v1.1 [21], evaluated by the investigators;
PFS according to iRECIST [22], reviewed centrally by an expert panel of clinicians (iPFS); objective response
to treatment by evaluating overall response rate (ORR) and duration of objective response (DOR) according to
RECIST v1.1 and duration of treatment; OS; safety and tolerability profile of study treatments; and efficacy and
toxicity in different subgroups.
The following exploratory objectives will be achieved: risk of early progression; changes in health-related quality
of life (QoL) and patient-reported outcomes compared with baseline in the overall study population; relationships

future science group

10.2217/fon-2020-1202

Clinical Trial Protocol

Descourt, Chouaid, Pérol et al.

Included patients
• Stage IV NSCLC (unresectable and non-eligible to radiotherapy
stage lll NSCLC are permitted).
• PD-L1 expression on ≥50% of tumor cells
• No known EGFR mutations, no ALK or ROS1 rearrangements
• First-line setting
• ECOG PS 0-1

Immunotherapy arm

Chemotherapy-immunotherapy arm

Pembrolizumab 200 mg

First 4 cycles:
• Cisplatin 75 mg/m2 or carboplatin
AUC 5 mg/ml/min, pemetrexed 500 mg/m2
and pembrolizumab 200 mg for
non-squamous NSCLC.
• Carboplatin AUC 6 mg/ml/min, paclitaxel
200 mg/m2 and pembrolizumab 200 mg
for squamous NSCLC

•

Maintenance treatment†
• Pembrolizumab and pemetrexed
or either treatment as monotherapy
for non-squamous NSCLC
• Pembrolizumab monotherapy
for squamous NSCLC

Continued
for up to 35 cycles

n = 131 evaluated for PFS

n = 131 evaluated for PFS

262 patients evaluated for PFS
(primary endpoint)

Figure 1. Study design.
† Maintenance treatment: for pembrolizumab, treatment may be continued for a maximum of 35 cycles or until
disease progression, death, unacceptable toxicity, or following investigator’s or patient’s decision to stop; for
pemetrexed, treatment may be continued until disease progression, death, unacceptable toxicity, or following
investigator’s or patient’s decision to stop.
AUC: Area under the curve; NSCLC: Non-small cell lung cancer; PFS: Progression-free survival.

between treatment efficacy and predictive tissue and blood biomarkers (including, but not limited to, the level of
PD-L1 expression); identification of mechanisms of resistance at tumor progression using newly obtained tumor
tissue and/or blood samples (optional, for ancillary studies).

Eligibility criteria

A full account of the eligibility criteria is presented in Table 1. In brief, male and female patients ≥18 years of
age will be eligible for enrollment if they have histologically/cytologically proven stage IV or stage III NSCLC
ineligible for locally advanced treatment, PD-L1 expression on ≥50% of tumor cells, no known EGFR mutation,
no ALK or ROS1 rearrangements, Eastern Co-operative Oncology Group performance status 0 or 1 and no prior
systemic treatment for lung cancer.
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Chemotherapy-immunotherapy arm
Maintenance treatment‡:
First four cycles:
• Cisplatin 75 mg/m2 or carboplatin
• Non-squamous NSCLC:
AUC 5 mg/ml/min, pemetrexed 500 mg/m2 and
pembrolizumab and pemetrexed
pembrolizumab 200 mg for non-squamous NSCLC.
or either treatment as monotherapy
• Carboplatin AUC 6 mg/ml/min, paclitaxel
• Squamous NSCLC:
2
200 mg/m and pembrolizumab 200 mg for squamous
pembrolizumab monotherapy
NSCLC.

End-of-study
time point

Randomization
(D-7 to D1)
Cycle 1

28 days
max.

Cycle 2
D21

Screening D1

Post-study
follow-up
(until death or
lost to follow-up)

3 weeks

Cycle 3

3 weeks

Cycle 4

Cycle 5 etc...

D63

D42

3 weeks

3 weeks

Efficacy evaluations every 6 weeks during the first 4 cycles in both treatment arms, then every
9 weeks for the first 12 months since D1 cycle 1, and every 12 weeks thereafter‡

Follow-up every 3 months
(evaluation of survival)

Immunotherapy arm
Treatment to be continued for up to 35 cycles
• Pembrolizumab 200 mg

Figure 2. Study schedule.
† Maintenance treatment: for pembrolizumab, treatment may be continued for a maximum of 35 cycles or until
disease progression, death, unacceptable toxicity, or following investigator’s or patient’s decision to stop; for
pemetrexed, treatment may be continued until disease progression, death, unacceptable toxicity, or following the
Investigator’s or the patient’s decision to stop.
‡ Evaluations will be performed starting from Day 1, every 6 weeks ± 7 days during the first four cycles in both
treatment arms, then every 9 weeks ± 7 days for the first 12 months and every 12 weeks ± 7 days thereafter until the
end-of-study time point due to disease progression, unacceptable toxicity or any other reason with start of new
therapy, early withdrawal from the study or death. In case of discontinuation due to unacceptable toxicity or any
other reason without new therapy, evaluations will continue at the same frequency until progression, new therapy,
death or patient withdrawal from the study. Surviving patients will then undergo end-of-study assessments (if
possible) and be followed up every 3 months until death or being lost to follow-up.
AUC: area under the curve; D1: day 1; D-7: 7 days before; NSCLC: Non-small cell lung cancer; PFS: Progression-free
survival.

Treatments

Patients included in this study will receive either chemotherapy and immunotherapy or immunotherapy as
monotherapy.
Chemotherapy–immunotherapy arm
Four induction cycles once every 3 weeks combining, on the first day of each cycle:
• For non-squamous NSCLC, cisplatin 75 mg/m2 or carboplatin area under the curve 5 mg/ml/min, pemetrexed
500 mg/m2 and pembrolizumab 200 mg;
• For squamous NSCLC, carboplatin area under the curve 6 mg/ml/min, paclitaxel 200 mg/m2 and pembrolizumab 200 mg.
After the four induction cycles, maintenance therapy will be possible for responder or stable patients as follows: for
non-squamous NSCLC, pembrolizumab and pemetrexed combination or either drug as monotherapy (if toxicity
has been identified for one of them); for squamous NSCLC, pembrolizumab as monotherapy.
The duration of maintenance treatment will depend on the drugs: for pembrolizumab, treatment may be continued for up to 35 cycles or until disease progression, death, unacceptable toxicity, or according to the investigator’s
or patient’s decision to discontinue; for pemetrexed, treatment may be continued until disease progression, death,
unacceptable toxicity or according the investigator’s or patient’s decision to discontinue.
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Table 1. Eligibility criteria for PERSEE study.
Key inclusion criteria

Key exclusion criteria

• Age 18 years or older at diagnosis
• Histologically or cytologically confirmed NSCLC
• Stage IV NSCLC (unresectable and non-eligible to radiotherapy stage III NSCLC
are permitted)
• For non-squamous NSCLCs and non-smoking squamous NSCLCs, no known
activating mutations of EGFR and no ALK or ROS1 rearrangements
• PD-L1 expression on ≥50% of tumor cells (local determination)†
• No prior systemic treatment for lung cancer‡
• At least one target lesion in a nonirradiated area measurable according to
RECIST v1.1
• ECOG performance status ≤1
• Life expectancy ⬎12 weeks
• Patients with brain metastases at inclusion are accepted, provided that these
metastases are asymptomatic or symptomatic but treated§ and stable on the day
of inclusion
• No history of other malignant tumor during the previous 5 years¶
• Adequate organ function as demonstrated by laboratory results within 7 days
prior to the first administration of study treatment:
◦ Normal hepatic function (bilirubin ≤1.5 × ULN, alanine aminotransferase and
aspartate aminotransferase ≤2.5 × ULN or ≤5 × ULN in case of liver metastases)
◦ Normal renal function (calculated creatinine clearance ≥60 ml/min for
cisplatin or 45 ml/min for carboplatin)
◦ Normal hematological function (absolute neutrophil count ≥1.5 × 109 /l
and/or platelets ≥100 × 109 /l, hemoglobin ≥8 g/dl)
◦ Normal coagulation function (international normalized ratio or prothrombin
time ≤1.5 × ULN and activated partial thromboplastin time ≤1.5 × ULN unless the
patient is receiving anticoagulant therapy)
• For patients of childbearing potential# : use of an adequate method of
contraception during the course of the study through 180 days after the last dose
of study treatment

• NSCLC with expression of PD-L1 ⬍50%
• NSCLC with known activating mutation of EGFR, or ALK or ROS1 translocation
• Neuroendocrine tumor (in cases of mixed tumors, the patient is ineligible if
small-cell elements are present)
• Any previous treatment with immunotherapy regardless of the line of treatment
• Before the first dose of study treatment:
◦ Prior systemic treatment for metastatic disease (chemotherapy or targeted
therapy)
◦ Major surgery ⬍3 weeks prior to first dose
◦ Radiation therapy to the lung ⬎30 Gy within 6 months of the first dose of
study treatment
• Uncontrolled and untreated superior vena cava syndrome
• Untreated and unstable symptomatic brain metastases
• Leptomeningeal disease
• Serious concurrent conditions during the previous 6 months††
• Severe or noncontrolled systemic diseases deemed incompatible with the protocol
• Severe infections within 4 weeks prior to inclusion‡‡
• Other previous or concomitant cancers§§
• Psychological, family, social or geographical factors that may interfere with the
monitoring of the patient as defined by the protocol
• Any protected person (legal person protected by legal protection, person deprived
of liberty, pregnant woman, breastfeeding woman or minor)
• Patients who participated in other concomitant studies (except observational
studies) and received study therapy or used an investigational device within 4 weeks
prior to start of study treatment
• Known or suspected active autoimmune disease requiring an immunosuppressive
therapy during the previous 6 months (corticosteroids or other immunosuppressive
treatment)¶¶
• Chronic use of immunosuppressive drugs and/or corticosteroids (⬎10 mg of
prednisone daily)##
• Live-virus vaccination within 30 days of planned start of study treatment (seasonal
flu vaccines that do not contain live virus are permitted)
• Patients who are receiving denosumab prior to inclusion must be willing and
eligible to discontinue its use and replace it with a bisphosphonate instead
• Previous allogeneic tissue or organ transplant
• History of HIV infection
• Active hepatitis B or C
• Previous history of interstitial lung disease or noninfectious pneumonia (other
than chronic obstructive pulmonary disease) requiring oral or systemic steroids,
current pneumonia or anticipated interstitial lung disease
• Known allergies or adverse reactions to the study drugs or hypersensitivity
reaction to treatment with another monoclonal antibody

†A

retrospective centralized histological analysis will be carried out to confirm the PD-L1 expression status, but this confirmation is not required for inclusion in the study.
who received adjuvant therapy are eligible if the adjuvant therapy was completed at least 12 months prior to the development of metastatic disease; palliative radiotherapy
(stereotaxic or not) completed within 1 day before randomization is authorized.
§ Surgery or radiotherapy without or with corticosteroids (≤10 mg/day).
¶ Except for adequately treated carcinomas (in situ cervical carcinoma, basal cell carcinoma, squamous cell skin carcinoma) and low-grade localized prostate cancer (Gleason ⬍6).
#
Women of childbearing potential must have a negative serum or urine pregnancy test within 7 days prior to the first administration of study treatment; abstinence is acceptable if this is
the usual lifestyle and patient’s preferred contraception. For male subjects, male condom or abstinence are acceptable.
†† Severe or unstable angina pectoris, coronary or peripheral artery bypass graft of ⬍6 months, class 3 or 4 congestive heart failure, ischemic stroke, grade ≥2 peripheral neuropathy,
psychiatric or neurological disorders that may interfere with the patient’s understanding of the study or with their informed consent.
‡‡ Including, but not limited to, hospitalization for complications of infection, bacteremia or severe pneumonia.
§§ With the exception of basal cell carcinoma, squamous cell skin carcinoma, in situ cervical carcinoma (treated) and low-grade localized prostate cancer (Gleason score ⬍6) if appropriately
treated, unless the initial tumor has been diagnosed and definitively treated ⬎5 years prior to the study, with no signs of relapse.
¶¶ Any hormone replacement therapy (thyroxine [T4], insulin, replacement systemic corticosteroids for adrenal or pituitary insufficiency etc.) is not considered an immunosuppressive
treatment and is authorized. Patients with hyperthyroidism or hypothyroidism who are stable under hormone replacement therapy may also be included.
##
During the 14 days prior to randomization, the use of the following is authorized: corticosteroids as pretreatment for the administration of chemotherapy and/or for allergies or type
IV hypersensitivity responses; daily prednisone (5–7.5 mg) as replacement therapy; inhaled or topical steroids.
ECOG: Eastern Co-operative Oncology Group; NSCLC: Non-small-cell lung cancer; RECIST: Response Evaluation Criteria In Solid Tumors; ULN: Upper limit of normal.
‡ Patients

Immunotherapy arm
Pembrolizumab 200 mg once every 3 weeks for a maximum of 35 cycles or until disease progression, death,
unacceptable toxicity or the investigator’s or patient’s decision to discontinue.
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Procedures

The screening period will last up to 28 days before the start of treatment on Day 1. During this period the
investigating physician will obtain written informed consent and verify conformity with the inclusion/exclusion
criteria to ensure the patient’s eligibility.
Patients will be randomized after all screening procedures have been performed and eligibility for the study
has been confirmed. Randomization will take place within 7 days before Day 1. Patients will be randomized on
a one-to-one basis into the chemotherapy–immunotherapy arm or the immunotherapy arm. Randomization will
be stratified according to the histology of the tumor (squamous vs non squamous) and the presence or absence of
brain metastases.
Assessments will be performed prior to each cycle and will include a complete clinical examination, laboratory
parameters, concomitant medications and evaluation of adverse events. Adverse events will be collected from
inclusion up to 30 days after the last dose of study treatment for non-serious adverse events and for up to 100 days
after the last dose for serious adverse events or 30 days for initiation of new treatment. Beyond this period, only
treatment-related adverse events will be collected.
Evaluations will be performed every 6 weeks during the first four cycles in both treatment arms, then every
9 weeks for the first 12 months since Day 1 of cycle 1 and every 12 weeks thereafter and will include: tumor
assessment according to RECIST v1.1, survival status, concomitant medications and record of adverse events.
QoL/patient-reported outcome questionnaires will be performed at each cycle for the first five cycles in both
treatment arms, then every 9 weeks for the first 12 months since Day 1 of cycle 1 and every 12 weeks thereafter.
In patients who discontinue study treatment due to disease progression, who discontinue study treatment due to
an unacceptable toxicity or for any other reason and start new therapy, or who reach the end-of-study time point,
OS will be evaluated every 3 months (until death or loss to follow-up). Data on other treatments (second-, thirdand fourth-line) will also be collected.
Sample size determination

The aim of the study is to test the hypothesis of superiority of the chemotherapy–pembrolizumab combination
versus pembrolizumab alone, with a power of 80% and a bilateral α risk of 5%. Assuming a hazard ratio of 0.7 for
PFS in favor of chemotherapy–pembrolizumab and an expected median PFS of 7.1 months in the control group,
the required sample size is estimated to be 262 randomized patients (131 per treatment arm). This sample size
should allow for the observation of 249 events based on a 3-year recruitment period and a 5-year study period.
With a screening failure rate of 10%, the total sample size will be 292 patients included. However, recruitment will
continue until the number of 249 events is reached to ensure 80% power.
Statistical analysis

The primary end point is PFS, defined as the time from randomization according to RECIST v1.1 to tumor
progression or death from any cause. PFS reviewed by an expert panel of clinicians will be analyzed in the
intention-to-treat population (primary analysis). A sensitivity analysis will be performed for PFS for the perprotocol population. The primary end point, PFS, will be analyzed once the number of progression events has
reached the number required to compare treatment arms (as determined by sample size calculation). The median
PFS will be determined using the Kaplan–Meier method. The comparison of PFS between treatment arms will
be analyzed using a Cox model, using the two stratification factors (squamous vs non-squamous and presence or
absence of brain metastases) as covariates. A Gehan–Wilcoxon test will also be used for a finer evaluation of the
differences between the arms over time until progression.
The secondary end points are as follows: analysis of PFS by investigators; analysis of PFS according to iRECIST
(Kaplan–Meier method), defined as the time from randomization to tumor progression or death from any cause
according to iRECIST [22] (centralized review by an expert panel of clinicians); analysis of the ORR, defined as the
proportion of patients achieving a complete or a partial response according to RECIST v1.1 (centralized review
by an expert panel of clinicians) from the date of first administration of treatment until disease progression or the
introduction of a new treatment; analysis of OS (Kaplan–Meier method), defined as the time from randomization to
death from any cause; analysis of the duration of treatment, defined as the time from the date of first administration
of treatment to the date of last administration; analysis of duration of objective response (DOR), defined as the
time from the first occurrence of complete or partial response (as determined by the investigator) to the first date
on which disease progresses or death is documented (Kaplan–Meier analysis).
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The proportion of patients with an adverse event and the number of events per treatment arm for all adverse
events, all serious adverse events and all adverse events of grade ≥3 will be assessed according to the National
Cancer Institute Common terminology criteria for adverse events (CTCAE v 5.0). The proportion of patients with
an adverse event of special interest, defined as an adverse event of immunologic origin, will be assessed.
PFS, OS, ORR, DOR, duration of treatment and toxicity will be analyzed according to different subgroups: expression of PD-L1 (50–74, 75–100 and 90–100%), brain metastasis (presence vs absence) and histology (squamous
vs non-squamous).
Exploratory analyses will be performed: early progression rate, defined as the proportion of patients with clinical
and/or radiological tumor progression according to RECIST v1.1 before or at the first radiological evaluation
at 6 weeks; European Organisation for Research and Treatment of Cancer QoL questionnaires (QLQ-C30,
QLQ-LC13) and EuroQoL three-level QoL questionnaire (EQ-5D-3L), which are used to assess QoL and patientreported outcomes in both treatment arms; and identification of novel biomarkers in biological samples (optional,
for ancillary studies).
Conclusion
The expected benefit of using the chemotherapy–pembrolizumab combination as first-line treatment in NSCLC
with PD-L1 ≥50% is a reduction in the risk of early progression that may occur with pembrolizumab monotherapy
and therefore an improvement in PFS. A higher objective tumor response might also be observed with the
chemotherapy–pembrolizumab combination versus pembrolizumab alone. The results of this therapeutic strategy
could have consequences for clinical practice guidelines.
Executive summary
Background
• The combination of pembrolizumab and chemotherapy is currently used as first-line treatment for advanced
non-small-cell lung cancer (NSCLC) without EGFR mutations or ALK rearrangements, regardless of the level of
expression of PD-L1.
• Unlike the combination of chemotherapy and pembrolizumab versus chemotherapy alone, a study comparing
chemotherapy–pembrolizumab versus pembrolizumab alone has never been conducted in patients with PD-L1
expression ≥50%.
Methods
• This is a national, multicenter, Phase III, prospective, open-label, randomized, interventional study.
• The primary objective of the study is to evaluate the superiority of the chemotherapy–pembrolizumab
combination over pembrolizumab monotherapy in the first-line treatment of NSCLC patients with PD-L1
expression on ≥50% of tumor cells by evaluating progression-free survival (PFS) according to the Response
Evaluation Criteria In Solid Tumors, centrally reviewed by an expert panel of clinicians.
• Male and female patients ≥18 years of age will be eligible for enrollment if they have histologically/cytologically
proven stage IV or stage III NSCLC ineligible for locally advanced treatment, PD-L1 expression on ≥50% of tumor
cells, no known EGFR mutation, no ALK or ROS1 rearrangements, Eastern Co-operative Oncology Group
performance status 0 or 1 and no prior systemic treatment for lung cancer.
• Patients in the chemotherapy–immunotherapy arm will receive four induction cycles once every 3 weeks
combining, on the first day of each cycle: for non-squamous NSCLC, cisplatin 75 mg/m2 or carboplatin area under
the curve 5 mg/ml/min, pemetrexed 500 mg/m2 and pembrolizumab 200 mg; for squamous NSCLC, carboplatin
area under the curve 6 mg/ml/min, paclitaxel 200 mg/m2 and pembrolizumab 200 mg. Responders or stable
patients will receive a maintenance therapy based on their histology.
• Patients in the immunotherapy arm will receive pembrolizumab 200 mg once every 3 weeks for a maximum of 35
cycles.
• The primary end point will be PFS, defined as the time from randomization to tumor progression or death from
any cause. PFS will be reviewed by an expert panel of clinicians and the primary analysis will be performed in the
intention-to-treat population.
Conclusion
• The expected benefit of using the chemotherapy–pembrolizumab combination as first-line treatment in NSCLC
patients with PD-L1 ≥50% is a reduced risk of early progression and therefore better PFS.
• A higher objective tumor response might also be observed with the chemotherapy–pembrolizumab combination
versus pembrolizumab alone.
• The results of this therapeutic strategy could have implications for clinical practice guidelines.

10.2217/fon-2020-1202

Future Oncol. (Epub ahead of print)

future science group

Pembrolizumab with or without platinum doublet chemotherapy for non-small-cell lung cancer with PD-L1 ≥50%

Clinical Trial Protocol

Author contributions
All authors met the criteria for authorship set forth by the International Committee of Medical Journal Editors and were involved
in conception, preparation and approval of the manuscript.
Acknowledgments
The authors would like to thank S Lecanuet, L Alves and F Morvan.
Financial & competing interests disclosure
R Descourt: Takeda, Roche, Pfizer, Bristol Myers Squibb and Merck Sharp and Dohme. C Chouaid: Roche, Genentech, Eli Lilly, Pfizer,
Boehringer Ingelheim, MSD, Bristol Myers Squibb, Novartis, Pierre Fabre, AstraZeneca, Takeda, Janssen, GSK, Sandoz. M Pérol:
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