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Aim: To assess outcomes in patients with advanced adenocarcinoma non-small-cell lung cancer who re-
ceived nintedanib plus docetaxel after progression on prior chemotherapy followed by immune check-
point inhibitor (ICl) therapy. Patients & methods: VARGADO is a prospective, noninterventional study.
We describe initial data from a cohort of 22 patients who received nintedanib plus docetaxel after
chemotherapy and ICI therapy. Results: Median progression-free survival with nintedanib plus docetaxel
was 5.5 months (95% Cl: 1.9-8.7 months). The objective response rate was 7/12 (58%) and the disease
control rate was 10/12 (83%). Data for overall survival rate 12 months after the start of treatment (pri-
mary end point) are not yet mature and are not reported. Of 22 patients, 73% experienced drug-related
adverse events; adverse events led to treatment discontinuation in 32% of patients. Conclusion: These
data highlight the potential clinical benefit of nintedanib plus docetaxel in patients who failed prior ICI
therapy.
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Nintedanib is an oral triple angiokinase inhibitor targeting VEGFRs 1-3, PDGF receptors a/f and fibroblast
growth factor receptors 1-3 (1], as well as RET [2]. Nintedanib is approved in the European Union and other
countries in combination with docetaxel for the treatment of patients with locally advanced, metastatic or locally
recurrent non-small-cell lung cancer (NSCLC) of adenocarcinoma histology after first-line chemotherapy (3. This
approval was based on data from the Phase III LUME-Lung 1 trial, in which nintedanib plus docetaxel was
associated with a clinically meaningful extension in overall survival (OS) compared with placebo plus docetaxel in
patients with adenocarcinoma NSCLC who had progressed after first-line chemotherapy [4].
Following the introduction of immune checkpoint inhibitors (ICIs), the treatment landscape in nontargetable
advanced NSCLC has been changing dramatically (5). With more, and better, treatment options now becoming
available and many patients being treated with first- or second-line IClIs, a pressing question in clinical practice  Fytyre s~
is, "what is the optimal treatment sequence after my patient has progressed on ICI = chemotherapy?” To answer  Medicin e
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Figure 1. Patient cohorts in VARGADO.
FPI: First patient in; ICl: Immune checkpoint inhibitor.

this important clinical question, the underlying biology must also be considered, namely: how can we target the
immunosuppressive tumor microenvironment (TME) in patients whose tumors have progressed on ICIs?
Considering the antiangiogenic treatment options in this patient population, there are very limited clinical data to
help answer these questions. However, it has been shown that, in addition to its central role in angiogenesis, VEGF
is involved in tumor-associated immunosuppression if it is present in excess in the TME [6]. Recently published
results of a retrospective US study using electronic health record data showed that 161 patients who received the
VEGEFR2 antibody ramucirumab after previous ICI-based therapy had an unadjusted median OS of 26.5 months
(95% CI: 23.7-33.0) after diagnosis [7]. In another study, encouraging efficacy of later-line nintedanib combined
with docetaxel was reported in 11 patients with adenocarcinoma NSCLC who had previously been treated with
platinum-based doublet chemotherapy and immunotherapy: the response rate was 36.5% and the disease control
rate (DCR) was 81.8% (8]. Here, we present data from a cohort of patients who received nintedanib plus docetaxel in
this new clinical setting, in other words after chemotherapy and ICI therapy, in the noninterventional, prospective

VARGADO study.

Patients & methods
Patients & study design
VARGADO is a prospective, noninterventional study of nintedanib plus docetaxel after first-line chemotherapy
in the routine clinical treatment of patients with locally advanced, metastatic or locally recurrent adenocarcinoma
NSCLC p1. Three patient cohorts in VARGADO are being evaluated (Figure 1). The study is ongoing in 107 study
sites across Germany.
Here, we describe an initial analysis of VARGADO cohort B, in which 22 patients received nintedanib plus
docetaxel after prior chemotherapy and treatment with an ICI: either nivolumab (n = 17) or pembrolizumab (n = 5).
Nintedanib and docetaxel were administered according to the approved label. Patients received docetaxel
(75 mg/m?) by intravenous infusion on day 1, plus oral nintedanib (200 mg twice daily) on days 2-21 of
each 21-day cycle. Patients were followed-up for safety and efficacy for up to 24 months after the start of treatment.
Data on patient characteristics, oncologic history, and prior and concomitant medication, as well as efficacy and
safety data, were collected during routine clinic visits. All patients provided signed informed consent.
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Figure 2. Progression-free survival.
PFS: Progression-free survival.

Assessments

The primary end point is OS rate 12 months after the start of treatment with nintedanib plus docetaxel. Secondary
end points include progression-free survival (PFS) by investigator assessment (radiological progression), OS, ob-
jective response rate (ORR) and DCR. Response is assessed based on routine staging investigations and assessed in
accordance with the Response Evaluation Criteria in Solid Tumors. Incidence and severity of adverse events (AEs)
are being reported according to the National Cancer Institute Common Terminology Criteria for Adverse Events,
version 4.03.

Statistical analyses
All statistical analyses are descriptive. The PFS was calculated using the Kaplan—-Meier method, from the start of
nintedanib treatment to the date of death or disease progression, whichever occurred first.

Results

Patient characteristics

Baseline characteristics for the 22 patients included in this analysis are shown in Table 1. In 17 patients for whom
data were available, four had received pemetrexed maintenance therapy. In addition, 17 patients had an initial
biopsy, showing that 15 (88%) did not exhibit EGFR mutations or EML4-ALK translocations. The status of the
remaining two patients is unknown. Of 11 patients for whom data were available, eight were PD-L1 positive.

Efficacy
At the time of this data snapshot (data cut-off: 1 August 2018), median duration of follow-up was 6.0 months
(95% CI: 3.5-8.8).

As shown in Table 2, response data were available for 12 patients; seven (58%) had a PR and a further 3/12
had stable disease, leading to an overall DCR of 83% in this patient population receiving later-line treatment.
Response and DCRs with nintedanib plus docetaxel (58 and 83%, respectively) were higher than those reported
with second-line ICI therapy in the same patient population (23 and 38%, respectively).

Median PFS (Figure 2) was 5.5 months (95% CI: 1.9-8.7; n = 21). Fourteen PFS events had occurred; ten
patients had disease progression and four patients had died. Seven patients were censored and data were not yet
available for one patient. Treatment duration by treatment for each patient is shown in Figure 3. The OS data are
not yet mature so are not reported.
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Table 1. Demographic and clinical characteristics at baseline (N = 22).

Characteristics
Median age, years (range)

Sex, n (%)

ECOG PS, n (%)

Tumor stage at baseline, n (%)

Brain metastases, n (%)

Previous first-line therapy, n (%)

Best response to first-line therapy, n (%)

Previous second-line therapy, n (%)

Best response to second-line therapy, n (%)

Male

Female

0

1

2

3

Missing

A

B

\Y)

Unknown

Missing

Yes

No

Cisplatin or carboplatin + pemetrexed
Cisplatin + vinorelbine

Carboplatin + paclitaxel

Carboplatin + paclitaxel or docetaxel + bevacizumab

Carboplatin + vinorelbine + bevacizumab

CR
PR
sD
PD

Not documented

Nivolumab

Pembrolizumab

CR
PR
SD
PD

Not documented

n (%)
58 (45-76)
15 (68)
7 (32)
4(18)
12 (55)
2(9)
1(5)
3(14)
1(5)
3(14)
12 (55)
3(14)
3(14)
4(18)
18 (82)
8 (36)
2(9)
1(5)
2(9)
1(5)

0
3/14 (21)
6/14 (43)
5/14 (36)
8

17 (77)
5(23)

1/13 (8)
2/13 (15)
2/13 (15)
8/13 (62)
9

CR: Complete response; ECOG PS: Eastern Cooperative Oncology Group performance status; PD: Progressive disease; PR: Partial response; SD: Stable disease.

Table 2. Best response to treatment with nintedanib plus docetaxel.

Response
CR

PR

SD

PD

ORR

DCR

n/N (%)
0

7/12 (58)
3/12 (25)
2/12 (17)
7/12 (58)
10/12 (83)

Response data were available for 12 patients at the data cut-off (1 August 2018).
CR: Complete response; DCR: Disease control rate; ORR: Objective response rate; PD: Progressive disease; PFS: Progression-free survival; PR: Partial response; SD: Stable disease.
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Figure 3. Swimmer plot showing treatment duration by treatment for each patient. Data cut-off: 1 August 2018.
TPrevious therapies not documented.
ICI: Immune checkpoint inhibitor; ND: Not documented; PD: Progressive disease; PR: Partial response; SD: Stable disease.

Table 3. Treatment-related adverse events reported in >10% of patients (N = 22).

Adverse event Nintedanib related Docetaxel related

All grades n (%) Grade >3 n (%) All grades n (%) Grade >3 n (%)
Diarrhea 8(36) 0 6 (27) 0
Fatigue 1(5) 0 3(14) 0
Deterioration in general physical health 2(9) 0 3(14) 1(5)
Nausea 3(14) 1(5) 4(18) 2(9)
Stomatitis 6 (27) 3(14) 6 (27) 3(14)
Decreased white blood cell count 3(14) 3(14) 5(23) 4 (18)

Data cut-off: 1 August 2018.

Safety
Safety was evaluated in all 22 patients. About 21 patients (95%) had AEs during study treatment, with 16 patients
(73%) experiencing drug-related AEs. The most common treatment-related AEs are shown in Table 3. Eleven
patients (50%) had serious AEs during study treatment, and seven patients (32%) had serious drug-related AEs.
Seven patients (32%) had at least one nintedanib dose reduction and five patients (23%) required at least one
docetaxel dose reduction. AEs led to discontinuation of study treatment in seven (32%) patients.

There were two deaths in this cohort that were attributed to serious AEs and were attributed to progression of
underlying disease; these deaths were not reported as drug-related.

Discussion

The standard of care for patients with lung adenocarcinoma has advanced, with many patients now receiving
ICIs upfront. Increasingly, clinicians have to decide on the optimal treatment sequence after patients progress on
ICI % chemotherapy. However, there is a paucity of clinical evidence to help answer this pressing question.
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Although it is a prospective noninterventional study, a clear and major limitation of this study is the low number
of patients. Another is that the data included in this report reflect clinical data as documented and available at
the time of data cut-off for an interim analysis, with missing data for some patients. Furthermore, owing to the
noninterventional nature of this study, no examinations (such as scans to determine disease status per Response
Evaluation Ciriteria in Solid Tumors) were undertaken in addition to those that would usually have been performed
at the site and for the patient in question. This likely contributed to the lack of recorded data on response to
previous lines of treatment.

Despite these limitations, our dataset provides some insights into this patient population. Results show consistent
evidence of the clinical benefit of nintedanib plus docetaxel in patients who have progressed on previous ICI therapy,
across multiple outcomes: in terms of PFS, ORR and DCR. The ORR reported in this study, at 58%, is higher
than that reported in adenocarcinoma patients in the Phase III clinical trial, in which the ORR was 15/322 (4.7%).
Stable disease rates were 25 and 55.6% in each study, respectively [4]. It is also worth noting that three patients had
an Eastern Cooperative Oncology Group performance status (ECOG PS) of 2—3, whereas patients in the Phase III
clinical trial were required to have ECOG PS 0-1.

There were no new safety signals or unexpected toxicities during treatment with nintedanib plus docetaxel in
this setting. Given that patients would be expected to have reduced tolerance as they progress through lines of
therapy [10], the tolerability of third-line nintedanib plus docetaxel in this setting was encouraging.

The outcomes with antiangiogenic (nintedanib plus docetaxel) combination therapy in this cohort are consistent
with reports that patients with advanced NSCLC who have progressed on immunotherapy appear to benefit from
enhanced efficacy of subsequent chemotherapy [11-14]. Our dataset is also in line with data from another, smaller
study of 11 patients who received later-line nintedanib plus docetaxel after chemotherapy and ICI therapy: in that
study, treatment with nintedanib plus docetaxel was associated with an ORR of 36.5%, a DCR of 81.8% and a
median PFS of 3.2 months [s]. Based on the consistently high ORR and DCR in the two independent cohorts, we
propose that the rational sequencing of antiangiogenic therapy with nintedanib plus docetaxel after ICIs may be a
promising approach to treatment in this patient population, and warrants further investigation.

The mechanisms underlying the potential efficacy of this treatment approach remain to be further elucidated.
Tumors secrete various immunosuppressive growth factors (e.g., VEGF) and tumor-derived factors increase the
presence of immunosuppressive cells [6]. It is well established that there is considerable interplay between tumor
immune suppression and vascular remodeling (15,16]. An immunosuppressive TME is closely linked with VEGEF-
promoted angiogenesis [6], and the abnormal vasculature resulting from tumor angiogenesis is likely to contribute to
some tumors’ resistance to ICIs. For example, tumor-induced aberrant, leaky vasculature can hamper the migration
of effector T cells into the tumor [17]. These mechanisms would also prime the tumor for antiangiogenic therapy.

Targeting the TME in this way could, therefore, reinstate and even enhance the effect of immunotherapies.
Antiangiogenic therapy can support normalization of vessels, decreasing hypoxia and also promote changes in the
tumor endothelium, including an increase in T-cell adhesion and T-effector cell infiltration into the tumor [17].

We, therefore, hypothesize that an antiangiogenic treatment strategy involving inhibition of VEGE as well
as PDGF and fibroblast growth factor, could tip the balance toward an immunosupportive TME in an ‘angio-
immunogenic switch’ (AIS). This AIS may be especially relevant if a tumor’s immunogenic profile has undergone
changes, in other words become more immunosuppressive, as a result of progression on ICI treatment.

This gives rise to the question: how does immune checkpoint blockade alter the tumor vasculature and the
TME during tumor progression? Immune cells in the tumor, particularly in a hypoxic environment, can promote
neovascularization [18]. Preclinical data suggest possible candidates for shared regulators of angiogenesis and immune
suppression in tumors. For example, myeloid-derived suppressor cells are important regulators of the immune
response that have also been implicated in promoting tumor angiogenesis, invasion and metastasis [19]. Reports
suggest that the presence of myeloid-derived suppressor cells in the TME correlates with decreased efficacy of
immunotherapies, including immune checkpoint therapy (19]. Another candidate is transforming growth factor 8,
a cytokine with a role in angiogenesis and immunosuppression [19]. Mapping of tumor immune and angiogenic
markers during the course of treatment could help characterize the different mechanisms involved in a potential
‘AIS’. Further research in this area may facilitate patient selection and optimal treatment sequencing in future.

Conclusion
With this in mind, the first step is to continue collecting clinical data, which is ongoing; patient recruitment in
the VARGADO study has been extended. In the meantime, clinicians should take note of the clinical benefit
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reported with nintedanib plus docetaxel in patients with advanced adenocarcinoma NSCLC who have progressed
after treatment with ICIs.

Summary points

e Immune checkpoint inhibitors (ICls) are a new standard of care in advanced nontargetable non-small-cell lung
cancer (NSCLC), but the optimal treatment sequence after progression on ICl + chemotherapy remains to be
established.

e Nintedanib is an oral triple angiokinase inhibitor that is approved in the European Union and other countries in
combination with docetaxel, and has shown significant overall survival benefit for adenocarcinoma patients after
first-line chemotherapy.

e VARGADO is a prospective, noninterventional study of nintedanib plus docetaxel after first-line chemotherapy in
the routine clinical treatment of patients with locally advanced, metastatic or locally recurrent adenocarcinoma
NSCLC.

e Here, we present initial efficacy data from VARGADO cohort B, in which 22 patients received nintedanib plus
docetaxel after progression on prior chemotherapy followed by nivolumab (n = 17) or pembrolizumab (n = 5).

e Median progression-free survival with nintedanib plus docetaxel was 5.5 months (95% Cl: 1.9-8.7). Of 12 patients,
seven (58%) had a partial response and three showed stable disease, leading to a disease control rate of 83%.

e The response rate, disease control rate and progression-free survival with nintedanib plus docetaxel in
adenocarcinoma NSCLC patients who progressed on previous ICl therapy highlight the potential clinical benefit
of rational treatment sequencing with antiangiogenic therapy after ICls.
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