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Université de Bourgogne Franche Comté, Besançon, France, 3 2nd Medical Department, Krankenhaus

Martha-Maria Halle-Dölau, Halle/Salle, Germany, 4 Service de Pneumologie, CHU Angers, Angers, France,

5 TA Oncology Medicine, Boehringer Ingelheim, Ingelheim am Rhein, Germany, 6 Department Global

Biostatistics and Data Sciences, Boehringer Ingelheim, Biberach an der Riß, Germany, 7 Department of

Medical Oncology, Boehringer Ingelheim, Ridgefield, CT, United States of America, 8 Department of

Thoracic Oncology, Airway Research Center North, German Center for Lung Research, LungenClinic,

Grosshansdorf, Germany

* virginie.westeel@univ-fcomte.fr

Abstract

Introduction

Studies have shown improved tolerability with once-weekly versus three-weekly docetaxel

in the second-line treatment of advanced non-small cell lung cancer (NSCLC). This study

aimed to evaluate the tolerability of nintedanib plus weekly docetaxel in patients with

NSCLC.

Methods

This phase I, open-label, dose-escalation study (NCT02668393) enrolled patients with

locally advanced/metastatic adenocarcinoma NSCLC that had progressed on first-line plati-

num chemotherapy. The primary endpoint was to determine the maximum tolerated dose of

nintedanib (up to 200 mg twice daily [BID]) combined with weekly docetaxel (35 mg/m2) on

days 1, 8, and 15 based on the occurrence of dose-limiting toxicities (DLTs) over a 28-day

treatment cycle. Adverse events (AEs) were also evaluated.

Results

The trial terminated prematurely due to recruitment challenges. At termination, seven

patients had received nintedanib 150 mg BID and seven nintedanib 200 mg BID, in combi-

nation with weekly docetaxel. In the first treatment cycle, DLTs were reported for 1/6 evalu-

able patients (16.7%) in each group. The disease control rates were 57.1% and 42.9%,

respectively. Grade�3 treatment-related AEs affected three patients in each group

(42.9%); neutropenia was reported in one patient (14.3%) in each group. Treatment-related

serious AEs were reported in three patients (42.9%) receiving nintedanib 150 mg, and two

patients (28.6%) receiving nintedanib 200 mg.
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Conclusions

Overall, nintedanib plus weekly docetaxel was well-tolerated in patients with locally

advanced or metastatic lung adenocarcinoma who progressed on first-line platinum-based

chemotherapy, without loss of efficacy. DLTs were manageable.

Introduction

Although the treatment landscape for advanced non-small cell lung cancer (NSCLC) has

undergone recent advances, there remains an unmet need for well-tolerated and clinically

effective treatments for patients who progress after first-line immunochemotherapy. The

known interrelationship between pro-angiogenic factors and immune evasion provides a

strong rationale for the use of anti-angiogenic treatments in patients with NSCLC in this set-

ting [1]. The angiokinase inhibitor, nintedanib, is approved in the European Union and other

countries for use in combination with docetaxel for the treatment of locally advanced meta-

static or locally recurrent NSCLC of adenocarcinoma histology after failure of first-line che-

motherapy [2]. Furthermore, several recent observational trials have indicated that the

combination is clinically active in patients with NSCLC following immunochemotherapy or

immunotherapy [3–5].

In the phase III registration trial, LUME-Lung 1, nintedanib (200 mg twice daily [BID])

plus docetaxel (75 mg/m2 once every 3 weeks) significantly increased survival compared with

docetaxel alone in patients with lung adenocarcinoma who progressed following first-line plat-

inum-based chemotherapy [6]. However, the administration of docetaxel 75 mg/m2 on a

three-weekly dosing schedule has been associated with a high frequency of severe myelosup-

pression, including neutropenia and leukopenia, resulting in more infection-related adverse

events (AEs) such as sepsis [6, 7]. In an effort to mitigate these AEs, docetaxel in a weekly dos-

ing regimen has been investigated. A meta-analysis of five trials with a combined enrolment of

865 patients showed that weekly docetaxel as second-line treatment of advanced NSCLC led to

significantly lower incidence and severity of febrile neutropenia compared with three-weekly

docetaxel, without loss of efficacy [7]. In the phase IIb SENECA trial, there was a tolerability

benefit with once-weekly versus three-weekly docetaxel, with significantly lower incidences of

overall afebrile neutropenia and grade�3 afebrile neutropenia, while median overall survival

was comparable between regimens [7].

This phase I study aimed to build on the existing evidence by exploring the maximum toler-

ated dose (MTD) of nintedanib and its tolerability in combination with a weekly schedule of

docetaxel in patients with advanced/metastatic NSCLC after failure of first-line therapy.

Materials and methods

Study design and patients

This phase I, open-label study (NCT02668393) used a 3+3 dose-escalation design to explore

the tolerability of second-line nintedanib plus weekly docetaxel in a 28-day cycle in patients

with advanced/metastatic NSCLC. This study was conducted in four centers in France and

Germany. Participant flow is shown in Fig 1. Data were collected by the investigator in an elec-

tronic case report form. The Independent Ethics Committees of the participating centers

approved the protocol, and written informed consent was obtained from every participant.

The study was carried out in accordance with Good Clinical Practice and the Declaration of

PLOS ONE Second-line weekly docetaxel plus nintedanib in lung adenocarcinoma

PLOS ONE | https://doi.org/10.1371/journal.pone.0292307 October 17, 2023 2 / 12

clinical study data after publication of the primary

manuscript in a peer-reviewed journal, regulatory

activities are complete and other criteria are met.

Researchers should use the https://vivli.org/ link to

request access to study data and visit https://www.

mystudywindow.com/msw/datasharing for further

information.

Funding: The study was sponsored and funded by

Boehringer Ingelheim, Ingelheim am Rhein,

Germany. The funder played a role in the collection,

management, analysis, and interpretation of the

data; preparation, review, or approval of the

manuscript; and decision to submit the manuscript

for publication and, as such, are included in the

author list. BI was given the opportunity to review

the manuscript for medical and scientific accuracy

as well as intellectual property considerations. All

authors met criteria for authorship as

recommended by the International Committee of

Medical Journal Editors (ICMJE) and did not

receive payment related to the development of the

manuscript. Financial support for medical writing

assistance was provided by Boehringer Ingelheim,

Ingelheim am Rhein, Germany. Ross Jarratt

(Syneos Health, UK Ltd) and Lynn Pritchard

(Ashfield MedComms, an Inizio Company)

provided medical writing assistance during the

preparation of this manuscript. Financial support

for medical writing assistance was provided by

Boehringer Ingelheim, Ingelheim am Rhein,

Germany.

Competing interests: Virginie Westeel’s institution

received support from Boehringer Ingelheim for

the present manuscript; grants to her institution

from AbbVie, Bristol Myers Squibb, Roche, Lilly,

Fresenius, Boehringer Ingelheim, Novartis, and

Merck Sharp & Dohme; honoraria from Bristol

Myers Squibb, AstraZeneca, Roche, and Merck

Sharp & Dohme, travel support for attending

meetings from Roche, Pfizer, Bristol Myers Squibb,

AstraZeneca, and Sanofi; and participation on a

data safety monitoring board or advisory board

from Merck Sharp & Dohme, Takeda, Bristol

Myers Squibb, Amgen, and Novartis. Wolfgang
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Helsinki. The study protocol was approved by Le comité de protection des personnes Est II,

CHU hôpital Saint Jacques, Besançon, France, and the Ethikkommissionen bei der Ärztekam-

mer Schleswig-Holstein, Bad Segeberg, Germany.

The key criteria for eligibility were a diagnosis of histologically/cytologically confirmed,

locally advanced, or metastatic (stage IIIB–IV) lung adenocarcinoma that had progressed on

first-line platinum-based chemotherapy (which included continuation or switch maintenance

therapy, one prior adjuvant and/or neoadjuvant chemotherapy line, and prior immunochem-

otherapy regimens). Other inclusion criteria were age�18 years at the date of informed con-

sent, a life expectancy of�3 months, and an Eastern Cooperative Oncology Group (ECOG)

performance status of�1 at screening. Patients were excluded if they had received�1 line of

Fig 1. Participant flow.

https://doi.org/10.1371/journal.pone.0292307.g001
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prior chemotherapy for advanced or metastatic NSCLC, tested positive for activating epider-

mal growth factor receptor (EGFR) mutations or anaplastic lymphoma kinase (ALK) translo-

cations, or received previous therapy with other vascular endothelial growth factor (VEGF) or

VEGF receptor inhibitors (other than bevacizumab). Patients were also ineligible if they had

received other investigational drugs or received any of the following treatments within 4 weeks

prior to the study start date: chemotherapy, hormone therapy, immunotherapy, antibody

treatment or radiotherapy.

Study treatments

Nintedanib was initiated at a dose of 150 mg orally BID, starting with the morning dose on the

day after docetaxel administration days (Days 2–7, 9–14, and 16–28 in each 28-day cycle). The

dose of nintedanib was increased to a maximum of 200 mg BID using a 3+3 dose escalation

design (Fig 2). If the dose of nintedanib 200 mg BID was well-tolerated without dose-limiting

toxicities (DLTs), it was administered continuously, without interruption on the days of doce-

taxel infusion. Docetaxel was administered at a fixed dose of 35 mg/m2 on Days 1, 8 and 15 of

each 28-day cycle (intravenous infusion over 60 minutes). All patients received oral corticoste-

roids for 3 days, starting 1 day before docetaxel infusion. Treatment was continued until pro-

gressive disease (PD), intolerable toxicity or withdrawal of consent. The trial was considered

completed for individual patients following the end of the residual effect period (28 + 7 days

after discontinuation), loss to follow up, withdrawal of consent or death.

Management of AEs

If AEs occurred and were deemed to be related to nintedanib by the investigator, treatment

was interrupted to facilitate resolution. The dose of nintedanib was then restarted at the lower

dose of either 150 mg BID or 100 mg BID. AEs that were deemed to be related to docetaxel

were managed conservatively where possible between doses of docetaxel. Patients were permit-

ted to receive treatment for symptomatic side effects such as a decreased neutrophil count, for

Fig 2. Study design. Shaded boxes represent treatment groups for which patients were recruited following a 3+3 design. Clear boxes represent additional

treatment groups that did not follow a 3+3 design. a2 weeks of rest for docetaxel administration after administration on Day 15.

https://doi.org/10.1371/journal.pone.0292307.g002
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which granulocyte colony-stimulating factor could be administered at the investigator’s discre-

tion. Treatment was discontinued in patients who had PD, significant protocol deviations, or

were unable to complete docetaxel infusions for reasons such as infusion-related hypersensi-

tivity. Patients who experienced radiological progression according to the Response Evaluation

Criteria in Solid Tumours (RECIST) version 1.1 but were judged by the investigator to have

derived clinical benefit could remain in the study if appropriate following discussion with the

sponsor.

Study outcomes

The primary objective was to determine the MTD of nintedanib, and this was based on the

occurrence of DLTs during the first treatment cycle. The MTD was defined as the highest dose

combination studied for which the incidence of DLTs was no more than 16.7% (n = 1/6) dur-

ing the first treatment cycle. Patients who did not complete the first treatment cycle for reasons

other than DLT were to be excluded from the MTD evaluation set used in the primary end-

point analysis. The objective response (OR) in all patients treated (treated set, TS), duration of

response, and progression-free survival (PFS) were evaluated as exploratory efficacy endpoints.

OR was confirmed by imaging 4 weeks or later after the first occurrence of the response.

Response was assessed according to RECIST version 1.1.

Safety was evaluated in the TS based on the occurrence of AEs, which were defined accord-

ing to the Common Terminology Criteria for Adverse Events version 4.0 and the Medical Dic-

tionary for Regulatory Activities version 22.0, and AEs relating to DLTs. AEs that started

before the first drug intake and deteriorated during treatment were also evaluated as treat-

ment-emergent AEs (TEAEs). A serious AE (SAE) was defined as any AE that resulted in

death or hospitalization or presented a significant hazard to the patient.

Statistical analysis

This trial was exploratory and aimed to enroll a fixed sample of 30 patients without formal cal-

culation of sample size. The statistical evaluation set for determining the MTD consisted of all

patients who received at least one dose of the study medication and were not replaced. Efficacy

and safety endpoints were determined using descriptive exploratory analyses performed on

the treated analysis set, which consisted of all patients who received at least one dose of study

medication. OS and PFS were assessed based on Kaplan–Meier estimates, point estimates and

confidence intervals (CIs). All analyses were performed using the software SAS1 (version 9.4

or higher) [8].

Results

Patient characteristics

The trial was terminated prematurely due to difficulty enrolling the target number of patients.

Between 6 June 2016 and 27 November 2019, a total of seven patients received nintedanib 150

mg BID plus docetaxel, and seven patients received nintedanib 200 mg BID plus docetaxel

(TS, Fig 1). At the time of primary analysis, 13 patients had discontinued combination treat-

ment and one remained on treatment. The most common reason for permanent discontinua-

tion was PD. None of the patients discontinued due to DLT. No patients were lost to follow

up.

The baseline characteristics of the patients were similar in both treatment groups (Table 1).

All patients for whom race was known were white (71.4%, five in each group). The median age

was 65.0 years in the nintedanib 150 mg BID group and 63.0 years in the 200 mg BID group.
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All patients were either ex or current smokers. All patients had baseline comorbidities, most

commonly respiratory disorders, which affected 4/7 patients (57.1%) in each group.

All enrolled patients had lung cancer of adenocarcinoma histology, as required by the trial

protocol, and all patients except one had metastatic disease (Table 1). The majority of patients

had stage IV disease at diagnosis (four patients [57.1%] in the nintedanib 150 mg BID group,

and six patients [85.7%] in the nintedanib 200 mg BID group). The results of EGFR and ALK
mutation testing were both negative for all patients in the nintedanib 150 mg BID group, and

5/7 patients (71.4%) in the nintedanib 200 mg BID group (results were unknown or missing

for two patients who received nintedanib 200 mg). All patients had received previous systemic

Table 1. Patient demographics and disease characteristics.

Nintedanib 150 mg BID

+ docetaxel (n = 7)

Nintedanib 200 mg BID

+ docetaxel (n = 7)

Total (n = 14)

Median age, years (range) 65.0 (58.0–77.0) 63.0 (48.0–71.0) 63.0 (48.0–

77.0)

Sex, n (%) Male 5 (71.4) 5 (71.4) 10 (71.4)

Female 2 (28.6) 2 (28.6) 4 (28.6)

Race, n (%) White 5 (71.4) 5 (71.4) 10 (71.4)

Missinga 2 (28.6) 2 (28.6) 24 (28.6)

Median BMI, kg/m2 (range) 26.12 (23.4–27.9) 26.68 (21.2–33.5) 26.18 (21.2–

33.5)

Smoking status, n (%) Never smoked 0 0 0

Ex-smoker 7 (100.0) 6 (85.7) 13 (92.9)

Current smoker 0 1 (14.3) 1 (7.1)

ECOG PS at baseline, n (%) 0 3 (42.9) 3 (42.9) 6 (42.9)

1 4 (57.1) 4 (57.1) 8 (57.1)

Months since diagnosis, median (range) 8.48 (3.9–28.9) 9.53 (4.7–37.1) 9.13 (3.9–37.1)

Clinical stage at diagnosis (UICC/AJCC), n (%) <4 3 (42.9) 1 (14.3) 4 (28.6)

4 4 (57.1) 6 (85.7) 10 (71.4)

Histological classification, n (%) Adenocarcinoma 7 (100.0) 6 (85.7) 13 (92.9)

Otherb 0 1 (14.3) 1 (7.1)

Tumor clinical stage at screening, n (%) Locally advanced 1 (14.3) 0 1 (7.1)

Metastatic 6 (85.7) 7 (100.0) 13 (92.9)

EGFR mutation result, n (%) Negative 7 (100.0) 5 (71.4) 12 (85.7)

Unknown/

missing

0 2 (28.6) 2 (14.2)

ALK mutation result, n (%) Negative 7 (100.0) 5 (71.4) 12 (85.7)

Unknown/

missing

0 2 (28.6) 2 (14.2)

Previous treatment(s), n (%) Radiotherapy 5 (71.4) 1 (14.3) 6 (42.9)

Surgery 1 (14.3) 2 (28.6) 3 (21.4)

Immunotherapy 0 1 (14.3) 1 (7.1)

Adjuvant therapy 1 (14.3) 0 1 (7.1)

Number of lines of previous systemic anticancer

therapies, n (%)

1 5 (71.4) 6 (85.7) 11 (78.6)

2 2 (28.6) 1 (14.3) 3 (21.4)

BID, twice daily; BMI, body mass index; ECOG PS, Eastern Cooperative Oncology Group performance status; EGFR, epidermal growth factor receptor; UICC/AJCC,

Union for International Cancer Control /American Joint Committee on Cancer.
aRace data was not collected in France
bOne patient who was classified histologically as ‘other’ was considered to have adenocarcinoma based on cytology results.

https://doi.org/10.1371/journal.pone.0292307.t001
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anticancer therapy; one patient in the nintedanib 150 mg BID group had received previous

adjuvant therapy (14.3%) and one patient in the 200 mg BID group had received previous

nivolumab (14.3%). The proportion of patients who had received prior radiotherapy was

higher in the 150 mg BID group than in the 200 mg BID group (five patients [71.4%] and one

patient [14.3%], respectively).

Primary endpoint

Of 14 patients treated, two were excluded from the MTD evaluation set. During the first treat-

ment cycle, DLTs were reported for 1/6 patients (16.7%) in each group in the MTD analysis set

(n = 12, Table 2). One patient in the nintedanib 150 mg BID group had intermittent treat-

ment-related grade 3 diarrhea, which started on Day 4, with a total of three episodes across 4

days. One patient in the nintedanib 200 mg BID group had treatment-related grade 3 elevated

alanine aminotransferase (ALT) for 7 days between Day 8 and Day 14 and resolved without

the need for treatment. Both DLTs were non-serious and were managed with dose reductions

to nintedanib 100 mg BID and 150 mg BID, respectively. In the treated analysis set, an addi-

tional DLT of treatment-related grade 3 hypertension was reported in the nintedanib 150 mg

BID group, which had not resolved at the final study visit. This was considered non-serious

and study treatment was continued. The MTD of nintedanib was not reached due to the pre-

mature termination of the trial, which precluded further dose escalation.

Efficacy outcomes

An OR (partial or complete response) was not achieved in any patient (Table 3). In the ninte-

danib 150 mg BID group, four patients (57.1%) had stable disease (SD) and two (28.6%) had

PD. In the nintedanib 200 mg BID group, three patients (42.9%) had SD and one (14.3%) had

Table 2. Dose-limiting toxicities during the first treatment cycle in the MTD evaluation set.

Nintedanib 150 mg BID + docetaxel (n = 6) Nintedanib 200 mg BID + docetaxel (n = 6)

All grades n (%) Grade 1/2 n (%) Grade�3 n (%) All grades n (%) Grade 1/2 n (%) Grade�3 n (%)

Patients with events 1 (16.7) 0 1 (16.7) 1 (16.7) 0 1 (16.7)

GI disorders Diarrhea 1 (16.7) 0 1 (16.7) 0 0 0

Investigations Elevated ALT 0 0 0 1 (16.7) 0 1 (16.7)

ALT, alanine aminotransferase; BID, twice daily; GI, gastrointestinal.

https://doi.org/10.1371/journal.pone.0292307.t002

Table 3. Best overall tumor response in patients who received at least one dose of study medicationa.

Nintedanib 150 mg + docetaxel (n = 7) Nintedanib 200 mg + docetaxel (n = 7)

CR 0 0

PR 0 0

SD 4 (57.1) 3 (42.9)

PD 2 (28.6) 1 (14.3)

ORR (CR + PR) 0 0

DCR (CR + PR + SD) 4 (57.1) 3 (42.9)

CR, complete response; DCR, disease control rate; ORR, objective response rate; PD, progressive disease; PR, partial

response; SD, stable disease.
aBest overall response data was missing for one patient in the nintedanib 150 mg treatment group, and three patients

in the nintedanib 200 mg treatment group.

https://doi.org/10.1371/journal.pone.0292307.t003
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PD. One of the three patients with SD was re-evaluated as having PD after primary database

lock. Four patients were not evaluable for response due to missing data. At the time of termi-

nation, the median PFS was 3.7 months (95% CI: 1.6–5.4) in the nintedanib 150 mg BID group

and 3.7 months (95% CI: 1.4–not determined) in the nintedanib 200 mg BID group (Fig 3).

Safety results

In the nintedanib 150 mg BID group, the median duration of exposure was 1.8 months (range:

0.3–5.5) for nintedanib and 1.4 months (range: 0.3–3.7) for docetaxel. In the nintedanib 200

mg BID group, the median exposure was 1.3 months (range: 0.2–9.9) for nintedanib and 1.2

months (range: 0.3–8.1) for docetaxel.

All patients in the nintedanib 150 mg BID group and 6/7 patients (85.7%) in the 200 mg

BID group reported TEAEs (S1 Table). One patient in the nintedanib 200 mg BID group had a

protocol-defined AE of special interest of elevated ALT. The most common all-grade TEAEs

that affected�50% of patients were diarrhea (71.4%), cough (57.1%), and dyspnea (57.1%) in

the nintedanib 150 mg BID group, and diarrhea (57.1%) in the nintedanib 200 mg BID group.

Grade�3 TEAEs occurred in five patients in the nintedanib 150 mg BID group (71.4%) and

four patients in the 200 mg BID group (57.1%). Investigator-defined treatment-related AEs

(TRAEs) were reported in six patients (85.7%) receiving nintedanib 150 mg BID and five

patients (71.4%) receiving nintedanib 200 mg BID. The incidence did not appear to be dose

related. The only TRAEs to affect�50% of patients in each group were gastrointestinal

Fig 3. PFS in the treated set.

https://doi.org/10.1371/journal.pone.0292307.g003
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disorders, most commonly diarrhea, which affected 71.4% of patients receiving nintedanib 150

mg BID and 57.1% of patients receiving nintedanib 200 mg BID. Grade�3 TRAEs occurred

in three patients in each group (42.9%). AEs of treatment-related myelosuppression were gen-

erally uncommon. In the nintedanib 150 mg BID group, anemia was reported in three patients

(42.9%), all of which were grade 1 or 2, and neutropenia and leukopenia were each reported in

one patient (14.3%), both of which were grade�3. In the nintedanib 200 mg BID group, ane-

mia and neutropenia were each reported in one patient (14.3%) and were of grade 1 or 2 sever-

ity; there were no reported cases of leukopenia in this group.

In addition to the dose reductions due to DLTs described above, the nintedanib dose was

reduced for one patient receiving nintedanib 200 mg BID (to 150 mg) for grade 2 diarrhea,

which started on Day 3 and was unresolved at the end of the study despite treatment. The

same patient had a grade 2 rectal hemorrhage lasting 2 days that resolved without requiring an

intervention. AEs required permanent discontinuation of either one or both trial drugs in one

patient receiving nintedanib 150 mg BID and two patients receiving nintedanib 200 mg BID.

In the nintedanib 150 mg BID group, discontinuation of both docetaxel and nintedanib was

required in a patient experiencing grade 3 fatigue, which started on Day 8 and was unresolved

at the end of treatment. This was considered non-serious and not related to the trial medica-

tion. In the nintedanib 200 mg BID group, docetaxel was discontinued in two patients. One

patient experienced grade 3 fatigue, which started on day 40 and had not resolved by the final

visit. The other patient experienced grade 1 neutropenia, which started on day 73 and lasted

for 30 days before resolving. Both events were considered treatment-related but non-serious.

SAEs were reported in three patients (42.9%) in the nintedanib 150 mg BID group, and two

patients (28.6%) in the nintedanib 200 mg BID group, all of which required hospitalization.

SAEs in the nintedanib 150 mg BID group were grade 3 nausea, dyspnea, and cough (cough

was concomitant with dyspnea in one patient). SAEs in the nintedanib 200 mg BID group

were grade 3 general physical health deterioration, and grade 2 empyema. None were consid-

ered treatment related. Two deaths occurred, which included a 60-year-old male in the ninte-

danib 150 mg BID group and a 66-year-old male in the nintedanib 200 mg BID group. Both

deaths were related to disease progression, and neither was considered to be treatment related.

Discussion

This open-label, phase I trial builds on the existing evidence supporting the use of weekly doce-

taxel. The trial was terminated prematurely due to recruitment challenges relating to the

approval of immunotherapies as a second-line treatment option in NSCLC after the trial was

initiated [9]. Although the MTD of nintedanib was not reached, the results suggest that ninte-

danib doses of 150 mg BID and 200 mg BID plus weekly docetaxel are well tolerated; AEs were

manageable, and there were no unexpected safety signals. The disease control rate (DCR) and

median PFS with nintedanib 200 mg BID in this study (42.9% months and 3.7 months, respec-

tively) were similar to the DCR and PFS reported in the LUME-Lung 1 study (38.5% and 4.2

months, respectively) [6], suggesting that the use of weekly docetaxel is not associated with

inferior efficacy.

Our study adds to the existing evidence by indicating that nintedanib plus weekly docetaxel

has a manageable safety profile [7], and that the occurrence of neutropenia is not necessarily

treatment-limiting. In LUME-Lung 1, grade�3 neutropenia affected 12.1% of patients receiv-

ing nintedanib plus docetaxel [6]. In this study, there were no reported cases of grade�3 neu-

tropenia in the nintedanib 200 mg group, and one case (14.3%) in the nintedanib 150 mg

group. Despite the small sample, the results suggest that nintedanib plus weekly docetaxel may

reduce the severity of cytotoxic AEs pertaining to myelosuppression. DLTs affected one patient
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(16.7%) in each group and were manageable. The overall pattern of AEs observed in this study

did not appear to increase with the higher dose of nintedanib 200 mg. Overall, the safety results

suggest that the combination of nintedanib with weekly docetaxel has a manageable safety

profile.

This study builds on the findings of the phase IIb SENECA trial of nintedanib after first-

line chemotherapy in NSCLC. The SENECA trial evaluated nintedanib 200 mg BID in combi-

nation with a reduced dose of docetaxel (33 mg/m2) administered on Day 1 and Day 8 of a

21-day cycle versus standard three-weekly dosing [10]. At a median follow-up of 35.5 months,

there was a lower incidence of toxicities with weekly docetaxel compared with three-weekly

docetaxel, including afebrile neutropenia (2.5% vs 10.4%, p< 0.0001), with no significant dif-

ference in PFS (4.8 months for both dosing groups, p = 0.8) or OS (8.5 vs 9.6 months, p = 0.3)

[10]. The SENECA trial concluded that weekly docetaxel plus nintedanib has comparable effi-

cacy to three-weekly docetaxel in combination with nintedanib in the second-line treatment of

NSCLC but with reduced toxicity [10]. The median PFS in our study (3.7 months in both dose

groups) is similar to the results of the SENECA trial. The similarity in PFS between dosing

groups in our study also suggests that weekly docetaxel has similar efficacy in combination

with either nintedanib 200 mg BID or 150 mg BID. The main limitation of this study was the

premature termination and the resultant low number of participants enrolled. This precluded

formal hypothesis testing, subgroup analyses, and testing for interactions between age and

treatment effect.

In conclusion, this study provides further evidence that the combination of nintedanib plus

weekly docetaxel is well tolerated in patients with locally advanced or metastatic lung adeno-

carcinoma who progressed on first-line platinum-based chemotherapy, with no apparent loss

of docetaxel efficacy. Since the initiation of this trial, immunochemotherapy (or immunother-

apy alone) has replaced chemotherapy as standard first-line treatment for patients with

NSCLC lacking actionable mutations, based on seminal trials such as KEYNOTE 189 [11].

Effective and tolerable second-line treatment options following immunochemotherapy remain

a significant unmet clinical need. Several studies have demonstrated that nintedanib plus doce-

taxel is an effective option in a second-line setting and beyond, with a manageable tolerability

profile [3–6]. This study provides further evidence of the tolerability of nintedanib plus doce-

taxel, but with an alternative dosing schedule designed to minimize AEs.
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