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Summary
Background Immune checkpoint inhibitors (ICI) plus platinum-based chemotherapy has been recognized as a
standard first-line therapy in non-small cell lung cancer (NSCLC); however, no prospective clinical trials of
docetaxel (DTX) plus ramucirumab (RAM) following first-line ICI plus platinum-based chemotherapy has been
reported.

Methods In this multicentre, open-label, single-arm, phase 2 trial, we enrolled patients with NSCLC from eight
centres in Japan. Patients with metastatic NSCLC with disease progression after platinum-based chemotherapy
plus ICI were eligible for the study. Patients were intravenously treated with 60 mg/m2 of DTX and 10 mg/kg of
RAM on day 1 with a strong recommendation of pegfilgrastim administration on day 2 every 3 weeks. The
primary end point was objective response rate (ORR) in efficacy analysis population. Safety was assessed in all
patients treated at least one dose. The ORR of the null and alternative hypotheses were 10% and 30%, with α
error of 0.1 and β error of 0.1. This trial is registered with the Japan Registry for Clinical Trials, jCRTs041190077.

Findings Between 16 January, 2020, and 24 August, 2021, 33 patients (median age 66 [range 42–79] years) were
enrolled. Thirteen patients (41%) had Eastern Cooperative Oncology Group performance status of 1. Twenty-five
patients (78%) had an interval of <60 days after the last administration of ICI. In the efficacy analysis population
(n = 32), the primary endpoint was met as 11 patients achieved partial response (PR), with ORR of 34.4% (80%
CI, 23.1–47.2). Grade ≥3 anaemia and febrile neutropenia were observed in 2 (6%) and 3 (9%) patients,
respectively. No treatment-related deaths and no new safety signals were observed.

Interpretation DTX plus RAM demonstrated encouraging antitumor activity with a manageable safety profile in
patients who have progressed on front-line ICIs plus platinum-based chemotherapy. The results of this trial can be a
helpful reference in conducting further phase III trials of new second-line treatment options.
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Research in context

Evidence before this study
Although docetaxel plus ramucirumab demonstrated a
survival benefit over docetaxel after platinum-based
chemotherapy for non-small cell lung cancer (NSCLC),
immune checkpoint inhibitors (ICI) combined with platinum-
based chemotherapy has become one of the front-line
standards of care. The clinical benefit of docetaxel plus
ramucirumab is possibly modulated by the residual effect of
prior ICIs. We searched PubMed for reports published in
English using the terms (non small cell lung cancer) and
(ramucirumab) and (docetaxel) and (PD-1 or PD-L1 or CTLA4),
excluding review articles, published from database inception
up to May 4, 2023. The search yielded eight articles. Of these,
one article was not related to docetaxel and ramucirumab
(articles focusing on nivolumab), and one article was a clinical
study design paper of docetaxel plus ramucirumab with
pembrolizumab treatment. The other six articles were
observational studies on docetaxel plus ramucirumab
following ICI administration. However, no prospective clinical
trial investigating the efficacy and safety of docetaxel plus
ramucirumab following ICI plus platinum-based
chemotherapy, could be found.

Added value of this study
To the best of our knowledge, this study is the first phase II
clinical trial that reports the efficacy and safety of docetaxel
plus ramucirumab following front-line ICI plus platinum-based
chemotherapy. This study showed promising efficacy and
manageable safety of docetaxel plus ramucirumab.

Implications of all the available evidence
Docetaxel plus ramucirumab is still the effective second-line
standard of care regimen in the era of ICI front-line use. There
are several on-going phase III trials of second-line new
strategies such as anti-angiogenesis therapy plus ICI and
antibody-drug conjugates such as datopotamab deruxtecan
and telisotuzumab vedotin for NSCLC patients treated with
prior ICIs and platinum-based chemotherapy in combination
or sequentially, and in these trials the control arm is docetaxel
monotherapy. Considering these circumstances, the order of
precedence regarding second-line regimen including docetaxel
plus ramucirumab should be discussed in the era of ICI front-
line use.
Introduction
Lung cancer is the primary cause of cancer-related
deaths worldwide. Non-small cell lung cancer (NSCLC)
accounts for approximately 80% of all lung cancer cases.
In clinical development for advanced NSCLC, immune
checkpoint inhibitors (ICI) have led to remarkable sur-
vival improvements. In addition to the evidence of the
efficacy of first-line pembrolizumab or atezolizumab for
Programmed death ligand-1 (PD-L1) high expression
NSCLC,1,2 several phase III studies have shown the
survival superiority of platinum-based chemotherapy
combined with ICI to platinum-based chemotherapy
alone.3–8 Based on the evidence from multiple phase III
trials, ICI (Programmed death receptor-1 (PD-1)/PD-L1
inhibitors with or without cytotoxic T-lymphocyte
associated antigen 4 (CTLA-4) inhibitors) plus platinum-
based chemotherapy for advanced NSCLC are estab-
lished as the first-line standard treatment regardless of
the tumour PD-L1 expression status. Approximately
10% of patients treated with ICI plus platinum-based
chemotherapy achieved progression-free survival (PFS)
over 5 years; however, over 80% of patients experience
disease progression, which required subsequent second-
line chemotherapy.9,10

Docetaxel with or without ramucirumab is the stan-
dard of care in the second-line setting for advanced
NSCLC. In the REVEL study, a phase III study
comparing docetaxel plus ramucirumab versus doce-
taxel in patients with stage IV NSCLC who had disease
progression during or after prior first-line platinum-
based chemotherapy, docetaxel plus ramucirumab
significantly prolonged overall survival (OS) compared
to docetaxel alone.11 However, the REVEL study had
been conducted before the regulatory approval of first-
line ICI; thus, the efficacy and safety of docetaxel plus
ramucirumab following ICI plus platinum-based
chemotherapy have not been adequately studied previ-
ously, and we need to consider the residual effect of
ICIs. The immune tumour microenvironment (TME)
modified by first-line ICI treatment possibly exerts long
lasting effect that can impact clinical response to
second-line therapies. Indeed, the residual efficacy of
nivolumab is observed beyond 20 weeks following the
last dose of nivolumab.12 In addition, ramucirumab,
which binds with high affinity to the endothelial growth
factor receptor-2 (VEGFR-2), blocks not only tumour-
associated angiogenesis but also reverts immunosup-
pressive signals within the TME.

The safety of docetaxel plus ramucirumab after ICI is
an issue that needs further investigation. In addition to
the reported late-onset immune-related adverse events
(AEs) caused by PD-1 inhibitors after the cessation of
PD-1 inhibitors,13 several studies have revealed that
prior ICI administration affected the possible increased
www.thelancet.com Vol 66 December, 2023
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risk of subsequent treatment-related AEs especially in
driver-gene targeted tyrosine kinase inhibitors. The
incidence of osimertinib-induced pneumonitis and liver
toxicity caused by sotorasib were possibly increased
immediately after prior PD-1 blockade therapy.14,15

Although case reports of pneumonitis caused by doce-
taxel plus ramucirumab after ICIs administration are
reported,16 no clinical trials have focused on the safety of
docetaxel plus ramucirumab after ICI plus platinum-
based chemotherapy.

Under these circumstances of treatment strategy in
advanced NSCLC, here, we firstly report the activity and
safety of docetaxel plus ramucirumab in patients who
showed disease progression on or after first-line ICI
plus platinum-based chemotherapy.
Methods
Study design and participants
We conducted a multicentre, open-label, single-arm,
phase 2 trial evaluating the efficacy and safety of doce-
taxel plus ramucirumab following ICI plus platinum-
based chemotherapy. Key eligibility criteria were as
follows: (1) NSCLC confirmed by histology or cytology,
(2) stage III/IV of cancer or recurrence, (3) confirmed
progression after first-line treatment with concurrent
platinum-based chemotherapy plus ICIs, (4) age ≥20
years, (5) Eastern Cooperative Oncology Group perfor-
mance status 0 or 1, (6) at least one measurable lesion as
defined by the Response Evaluation Criteria in Solid
Tumour (RECIST) Guidelines version 1.1. In patients
with driver gene alteration, prior molecular-targeted
therapy was allowed before starting ICI plus platinum-
based chemotherapy. Further details of the inclusion
and exclusion criteria are shown in the clinical protocol
(Supplementary Information).

This study was conducted in accordance with the
Declaration of Helsinki, and the study protocol was
approved by Nagoya University Central Review Board
(Clinical trial information: jCRTs041190077). All par-
ticipants provided written informed consent.

Procedures
Patients received docetaxel 60 mg/m2 and ramucirumab
10 mg/kg on day 1 intravenously every 21-day cycle. In
the REVEL trial, the mid-trial protocol amendment was
performed to reduce the dose of docetaxel for East Asia
patients from 75 mg/m2 to 60 mg/m2 because of the
higher rate of febrile neutropenia and neutropenia in
East Asia patients compared to non-East Asia patients.11

Based on these results of the REVEL trial, the JVCG trial
showed the efficacy and safety of 60 mg/m2 of docetaxel
with ramucirumab in Japanese patients,17 and the
approved docetaxel dose for advanced NSCLC is 60 mg/
m2 in Japan. Under these evidences, we set the doce-
taxel dose as 60 mg/m2. Subcutaneous injection of
pegfilgrastim 3.6 mg was strongly recommended on day
www.thelancet.com Vol 66 December, 2023
2 of each cycle (allowance of pegfilgrastim was set as
24–72 h at the end of docetaxel plus ramucirumab
therapy). Study treatment was discontinued in case of
confirmed disease progression, unacceptable toxicity, or
patient’s refusal to continuing study treatment. Radio-
logical assessment of the tumour was planned to every 6
weeks, and the objective tumour response was evaluated
in accordance with RECIST version 1.1. Adverse event
(AE)s were stratified using CTCAE criteria version 4.0.

Outcomes
The primary endpoint of this study was the objective
response rate (ORR; the proportion of patients with a
complete response (CR) or partial response (PR) to the
treatment). Confirmation of PR and CR (duration not less
than 4 weeks) was required. A central review for radio-
logical evaluation was performed to determine the overall
best tumour response in each patient. The criteria for
stable disease (SD) determination required at least one
radiological evaluation after the start of treatment at a
minimum interval of 6 weeks. The secondary endpoints
were progression-free survival (PFS; the time from
registration until disease progression or death), OS (time
from registration until death from any cause), and safety.

The study was conducted based on the concept of a
possible positive effect of prior ICI administration on
the clinical outcomes of docetaxel plus ramucirumab;
thus, subgroup analyses of ORR, PFS, OS and DOR
were preplanned to perform according to tumour
response of previous ICI plus platinum-based chemo-
therapy (responders; patients with CR/PR vs. non-
responders; patients with SD/PD).

Statistical analysis
The target sample size was determined based on the
ORR estimation using an exact binomial distribution.
The ORRs of the null and alternative hypotheses were
set as 10% and 30%, respectively, with a one-sided α
error of 0.1 and β error of 0.1, and the required number
of patients was calculated to be 29. The target number of
patients was set at 32 accounting for ineligible cases. In
an exploratory phase II study setting, one-sided alphas
are generally set between 0.05 and 0.1, thus one-sided
alpha level of 0.1 in our study is considered to be
acceptable. For instance, the same one-sided alpha level
of 0.1 was adopted in the Lung-MAP S1800A study18 and
a phase II trial of pembrolizumab for patients with
melanoma or non-small cell lung cancer.19 The decision
of one-sided alpha level in this phase II study was made
according to the consultation with the biostatistician of
our study (Y.K. Ph.D., Department of Advanced Medi-
cine, Nagoya University Hospital, Nagoya, Japan). If the
lower limit of the 80% CI of the response rate exceeded
the threshold value of 10%, it was considered an effec-
tive treatment.

PFS and OS were calculated by the Kaplan–Meier
method, and Greenwood’s formula was used for
3
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Number = 32 %

Age, median (range) 66 (42–79)

<65 years 15 47

65–75 11 34

≥75 years 6 19

Sex

Male 25 78

Female 7 22

ECOG performance status

0 19 59

1 13 41

Smoking history, Brinkman indexa,
median (range)

880 (360–3000)

Ever 24 75

Never 8 25

Histological subtype

Non-squamous 28 88

Squamous 4 12

EGFR mutation status

Wild type 24 75

Mutant 7 22

Unknown 1 3

Best response to platinum-based plus

Articles

4

interval estimation. The analysis of the disease control
rate (DCR) and duration of response (DOR) was plan-
ned in advance. All statistical analyses including subset
analysis were performed based on the pre-specified
statistical analysis plan by Y.K (statistical manager of
this study). Stata version 17.0 (StataCorp, TX) was used
for the analyses.

Role of the funding source
The funder of the study had no role in study design, data
collection, data analysis, data interpretation, or writing
of the report. MM had access to dataset and had final
responsibility for the decision to submit for publication.

Results
Patient flow is shown in Fig. 1. A total of 33 patients
were enrolled from eight institutions between 16
January 2020 (the first patient was enrolled) and 24
August 2021 (the last patient was enrolled). All enrolled
patients started the study protocol treatment with
docetaxel and ramucirumab. One patient was found to
have stage III NSCLC and received concurrent chemo
radiation therapy followed by PD-L1 inhibitor as prior
first-line treatment. The patient was excluded from the
efficacy analysis, and the remaining 32 patients consti-
tuted the efficacy analysis population. The safety anal-
ysis included all 33 patients. At the date of data cutoff
(25 May 2022), two patients were still on the study
treatment without progression, and 30 patients dis-
continued the study protocol treatment because of dis-
ease progression (n = 13), AEs (n = 12), patient request
(n = 2) and postponement of the treatment beyond 6
weeks (n = 3). The AEs prompting discontinuation of
Fig. 1: Trial consort diagram. NSCLC; non-small cell lung cancer.
study protocol treatment was as follows; fluid retention/
oedema in 4 patients, drug-induced pneumonitis in 3
patients, bleeding events (gastrointestinal bleeding:1,
bronchopulmonary hemorrhage:1) in 2 patients, and
prolonged thrombocytopenia, increased creatinine,
delirium/cognitive impairment in one patient each.

Baseline characteristics of the 32 patients of the ef-
ficacy analysis population are shown in Table 1. Median
age was 66 years (range, 42–79), 13 (41%) had Eastern
ICI combination therapy

CR/PR 15 47

SD/PD 17 53

Time to discontinuation of previous
therapyb, Median months (95% CI)

5.0 (4.2–7.6)

Previous taxane

Yes 12 37

No 20 63

Previous bevacizumab treatment

Yes 8 25

No 24 75

Period since last ICI

<60 days 25 78

≥60 days 7 22

Previous radiation therapy

Yes 5 16

No 27 84

ECOG; Eastern Cooperative Oncology Group, EGFR; epidermal growth factor
receptor, ICI: immune-checkpoint inhibitor, CR; complete response, PR; partial
response, SD; stable disease, PD; progressive disease, CI; confidence interval.
aBrinkman Index was defined as the number of cigarettes smoked per day
multiplied by the number of years of smoking. bTime to discontinuation was
defined as the time from the start of the treatment until the last dose or death.

Table 1: Patient characteristics.
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Cooperative Oncology Group performance status of 1,
and 28 (88%) had non-squamous NSCLC. Seven pa-
tients had epidermal growth factor receptor (EGFR)
activating mutation, and one patient had anaplastic
lymphoma kinase (ALK) fusion. Eight patients (25%)
were previously treated with bevacizumab and 12 (37%)
with taxane agents (paclitaxel or nab-paclitaxel). The
median time to discontinuation of the previous therapy
was 5.0 months (95% CI: 4.2–7.6).

At the date of data cutoff, 11 of 32 patients had ach-
ieved partial response (PR) though no patient achieved
complete response (CR); the ORR was 34.4% (80% CI:
23.1–47.2, 95% CI: 18.6–53.2). The lower limit of 80%
confidence interval exceeded the predefined threshold
(10%), resulting in the primary endpoint met (Table 2).
Further, 15 patients achieved SD, and the disease control
rate was 81.3% (95% CI 63.6–92.8). In this study, four
patients met the exclusion criteria for safety (the last dose
of any anticancer agent should be at least 28 days before
registration). Therefore, excluding these four patients,
further analysis of ORR was performed, and the ORR
(n = 28) was 32.1% (80% CI 20.4–45.9).

The maximum size changes in the target lesion from
baseline according to RECIST version 1.1 are shown in
Fig. 2. Of 32 patients, 25 (78%) showed tumour
shrinkage. Tumour shrinkage by docetaxel plus ramu-
cirumab was observed regardless of the presence or
absence of EGFR activating mutation and the histolog-
ical subtype (non-squamous cell carcinoma or squa-
mous cell carcinoma).

The Kaplan–Meier analyses of the PFS and OS are
shown in Fig. 3. The median PFS was 6.5 months (95%
CI: 4.4–8.2), the 6-month PFS rate was 53.1%, and the
12-month PFS rate was 21.9%, respectively (Fig. 3A).
The median OS was 17.5 months (95% CI 11.3–not
reached [NR]), and the 18-month OS rate was 49.0%
(Fig. 3B), respectively. Among 11 patients who achieved
PR, the median DOR was 5.1 months (95% CI: 2.9–11.2
months), and the 6-month DOR rate was 50.0%
(Appendix p3).

For treatment effects according to tumour response
of previous treatment as a pre-specified subgroup
Best response N = 32 %

CR 0 0

PR 11 34.4

SD 15 46.9

PD 6 18.8

NE 0 0

ORR 34.4% (80% CI 23.1–47.2, 95% CI
18.6–53.2)

DCR 81.3% (95% CI 63.6–92.8)

CR; complete response, PR; partial response, SD; stable disease, PD; progressive
disease, NE; not examined, ORR; objective response rate, CI; confidence interval,
DCR; disease control rate.

Table 2: Overall response.

www.thelancet.com Vol 66 December, 2023
analysis, the ORRs were 40.0% (95% CI: 16.3–67.7) and
29.4% in (95% CI: 10.3–56.0) responders and non-
responders, respectively (Appendix p4). The median
PFS of responders was 6.9 months (95% CI: 3.0–12.6)
and that of non-responders was 6.0 months (95% CI:
4.2–8.5), and their 12-month PFS rates were 33.3% and
11.8%, respectively (Appendix p5). The median OS of
responders and non-responders and the median DOR of
those were shown in Appendix p5 and Appendix p6,
respectively.

Safety was evaluated for all 33 enrolled patients.
Overall, treatment-emergent AEs of any grade were re-
ported in 33 (100%), and 19 (58%) patients developed
grade 3 or 4 AE. Grade 4 AEs were all neutropenia (n = 4
[12%]), and the other AEs were grade 3 or lower. The AE
profile is shown in Table 3. The most common non-
haematological AEs were malaise (n = 21 [64%]),
anorexia (n = 21 [64%]), and alopecia (n = 19 [58%]). The
rate of grade 3 febrile neutropenia was 9%. Any
bleeding events were detected in 11 (33%) patients, and
grade 3 in 2 (6%) patients. Pneumonitis was observed in
4 (12%) patients, with grade 3 in 3 (9%).

Nineteen serious AEs were reported; however, no
treatment-related deaths (grade 5 AEs) occurred
(Appendix p1). Clinical baseline characteristics of pa-
tients who developed grade 3 pneumonitis are shown in
Appendix p 2. All three patients were male with smok-
ing history. One patient simultaneously developed grade
3 dyspnoea and grade 2 hypoxia related with oedema
and fluid retention (Appendix p1, patient No. 11). All
serious AEs were improved by receiving appropriate
supportive treatment.
Discussion
The SCORPION study demonstrated an encouraging
antitumor activity of docetaxel plus ramucirumab with a
manageable safety profile in patients who have failed
front-line ICI plus platinum-based chemotherapy. The
study met its primary endpoint with 34.4% of ORR and
6.5 months of median PFS. To the best of our knowl-
edge, this study is the first phase II trial which reports
the efficacy and safety of docetaxel plus ramucirumab
following front-line ICI plus platinum-based chemo-
therapy. A previous retrospective study of docetaxel plus
ramucirumab following front-line ICI administration
showed 32.5% of ORR.20 Our study would further
enhance the evidence of second-line docetaxel plus
ramucirumab in the front-line ICI paradigm.

In the REVEL study, the prior therapy was platinum-
based chemotherapy without ICIs (the ORR: 23% and
median PFS: 4.5 months).11 The ORR and median PFS
of this study appear to be better than those of docetaxel
plus ramucirumab in the REVEL study. However, it is
difficult to compare findings of the current small phase
II single-arm study to large scale phase III REVEL study,
especially given differences in geography and molecular
5
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of taxane and bevacizumab in the previous therapy are shown in the bottom row. PR; partial response, SD; stable disease, PD; progressive disease,
EGFR; epidermal growth factor receptor, NSCLC-NOS; non-small cell lung cancer, not-otherwise specified.
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genotypes, and further investigations with larger sample
size are warranted. Although it was an exploratory
analysis with small sample size, responder to prior ICI
plus platinum-based chemotherapy showed ORR with
40% with 33.3% of 12 months PFS rate. Recent review
of anti-angiogenic strategy for NSCLC following first-
line immunotherapy described ICI combination with
anti-angiogenic agent as one of the promising second-
line strategy following ICI plus platinum-based
Fig. 3: Kaplan–Meier analysis of progression-free survival and overall surviv
survival. The 95% confidential intervals of the medians are described in
fidence interval, NR; not reached.
chemotherapy.21 A phase III trial of lenvatinib plus
pembrolizumab (NCT03976375) following prior ICIs
plus platinum-based chemotherapy in combination or
sequentially is ongoing. Further, in the interim analysis
of VARGADO, nintedanib (a multi-kinase inhibitor
targeting VEGF receptors, fibroblast growth factor re-
ceptors, and platelet-derived growth factor receptors α)
plus docetaxel demonstrated encouraging activity with
37.5% of ORR.22 These treatment strategies focusing on
al. Kaplan–Meier curves of (A) progression-free survival and (B) overall
brackets. PFS; progression-free survival, OS; overall survival, CI; con-
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Adverse events, n (%) Any grade Grade 1-2 Grade 3 Grade 4

Any 33 (100) 19 (58)a

Malaise 21 (64) 21 (64)

Anorexia 21 (64) 16 (49) 5 (15)

Alopecia 19 (58) 19 (58)

Edema limbs 16 (48) 14 (42) 2 (6)

Stomatitis 13 (39) 12 (36) 1 (3)

Constipation 11 (33) 11 (33)

Aspartate aminotransferase increased 11 (33) 11 (33)

Weight loss 10 (30) 10 (30)

Alanine aminotransferase increased 8 (24) 7 (21) 1 (3)

Peripheral sensory/motor neuropathy 8 (24) 8 (24)

Fever 6 (18) 6 (18)

Weight gain 6 (18) 5 (15) 1 (3)

Diarrhea 5 (15) 5 (15)

Vomiting 5 (15) 5 (15)

Creatinine increased 5 (15) 5 (15)

Pleural effusion 5 (15) 5 (15)

Hypoalbuminemia 4 (12) 4 (12)

Hyponatremia 4 (12) 1 (3) 3 (9)

Dysgeusia 4 (12) 4 (12)

Pneumonitis 4 (12) 1 (3) 3 (9)

Rash maculo-papular 4 (12) 4 (12)

Thrombocytopenia 22 (67) 21 (64) 1 (3)

Anemia 18 (55) 16 (48) 2 (6)

Neutropenia 13 (39) 5 (15) 4 (12) 4 (12)

White cell count decreased 9 (27) 8 (24) 1 (3)

Febrile neutropenia 3 (9) 3 (9)

Bleeding or hemorrhage 11 (33) 9 (27) 2 (6)

Oral hemorrhage 1 (3) 1 (3)

Epistaxis 7 (21) 7 (21)

Pulmonary hemorrhage events 2 (6) 1 (3) 1 (3)

Gastrointestinal hemorrhage 1 (3) 1 (3)

Proteinuria 8 (24) 7 (21) 1 (3)

Hypertension 13 (39) 11 (33) 2 (6)

Arterial/Venous thromboembolic event 0 (0) 0 (0) 0 (0)

AE; adverse event. a19 (58%) patients developed grade 3 or 4 AE. No grade 5 AEs was observed.

Table 3: Adverse events.

Articles
the positive effect of VEGF inhibition after first-line ICI
would be similar to our study concept. Further, several
phase III studies of antibody–drug conjugates such as
datopotamab deruxtecan (NCT04656652) and telisotu-
zumab vedotin (NCT04928846) are also under investi-
gation. All these studies enrol patients with NSCLC
prior ICIs plus platinum-based chemotherapy in com-
bination or sequentially, and their control arm is doce-
taxel monotherapy. If these strategies are approved for
the second-line standard of care in the future, our study
can be a reference data of docetaxel plus ramucirumab
in the front-line ICI era.

In this study, over 75% of patients started docetaxel
plus ramucirumab <60 days after the last administration
of ICIs; however, the safety profile was considered
manageable. The incidence of pneumonitis related to
www.thelancet.com Vol 66 December, 2023
docetaxel plus ramucirumab in this study should be
discussed (any grade: 4 patients (12%), grade 3: 3 pa-
tients (9%)). The incidence of any grade and grade ≥3
pneumonitis was 10.5% and 2.3% in the JVCG study.17

In real-world data of docetaxel plus ramucirumab after
platinum-based chemotherapy with ICI, the incidence
of any grade and grade ≥3 pneumonitis was 10.9% and
4.9%, respectively.23 At this point, we could not conclude
whether prior ICI administration increase the incidence
of grade ≥3 pneumonitis related to docetaxel plus
ramucirumab or not, but we should carefully monitor
the development of pneumonitis. At the timing of
planning this study, there was no prospective safety data
of docetaxel with ICI administration, however, well
tolerability of the combination of pembrolizumab plus
docetaxel is now reported as a result of the PROLUNG
7
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study.24 Collectively, docetaxel and ramucirumab
immediately after ICI administration is considered to be
well tolerated. Our study protocol strongly recom-
mended the use of primary prophylactic pegfilgrastim
treatment, and the frequency of grade ≥3 neutropenia/
febrile neutropenia (24%/9%) appears to be reduced
compared with that following docetaxel plus ramucir-
umab arm in REVEL11 and JVCG.17

This study has several limitations. First, this is a
single-arm phase II trial of docetaxel plus ramucir-
umab; thus, we could not determine the actual
super-added effect of ramucirumab to docetaxel mon-
otherapy under the effect of prior ICIs. Second, pa-
tients treated with PD-1/PD-L1 inhibitors and CTLA-4
inhibitors in combination with platinum-based
chemotherapy were eligible; however, the prior
regimen choice had been PD-1/PD-L1 inhibitors plus
platinum-based chemotherapy for all patients. There-
fore, it is unclear if this favourable activity can be
adapted for patients treated with PD-1/PD-L1 in-
hibitors and CTLA-4 inhibitors in combination with
platinum-based chemotherapy. Third, the study
included eight EGFR or ALK positive patients who
progressed on ICI plus platinum-based chemotherapy.
Because the incidence of EGFR activating mutation is
higher in East Asian population compared to that of
Caucasian population, the efficacy results of our study
should be interpreted with careful caution.

In conclusion, docetaxel plus ramucirumab demon-
strated encouraging antitumor activity with a manageable
safety profile in patients who have failed with front-line
ICIs plus platinum-based chemotherapy. The results of
this phase II trial can be a helpful reference in con-
ducting further phase III trials of new second-line treat-
ment options of the front-line ICI paradigm.
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