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Pascal Wang, Etienne Giroux Leprieur, Nicolas Girard, Marie Ange Massiani, Paul Bore, 
Renaud Descourt, Julian Pinsolle, Solene Valery, Isabelle Monnet, Aurélie Swalduz,  
Claire Tissot, Pierre Fournel, Anne Baranzelli, Alexis B. Cortot and Chantal Decroisette

Abstract
Introduction: Compared with docetaxel, the phase-III trial, ULTIMATE, showed a significant 
improvement of progression-free survival (PFS) with paclitaxel–bevacizumab combination 
(PB) as second- or third-line treatment in advanced non-small cell lung cancer (NSCLC). With 
the increase of immunotherapy treatment in first-line settings, the optimal treatment after 
first-line failure must be redefined.
Methods: This multicentric retrospective study identified all advanced NSCLC patients treated 
with PB as second-line therapy and beyond. The main efficacy outcomes assessed were 
objective response rate (ORR), disease control rate (DCR), PFS, and overall survival (OS). The 
adverse events were reported according to Common Terminology Criteria for Adverse Events 
(CTCAE). 
Results: From January 2010 to February 2020, 314 patients in 16 centers received the PB 
combination. Most patients were male (55%), with a median age of 60 years (19–82), 95% had 
adenocarcinoma, 27% had a performance status ⩾2, 45% had brain metastases at the time 
of inclusion. They mostly received the PB combination either in second (20%) or in third-
line (39%), and 28% were treated just after ICI failure. ORR and DCR were 40% and 77%, 
respectively; median PFS and OS were 5.7 [interquartile range (IQR): 3.2–9.6] and 10.8 [IQR: 
5.3–19.6] months, respectively. All grade adverse events concerned 82% of patients, including 
53% asthenia and 39% neurotoxicity, and 25% of patients continued monotherapy (mostly with 
bevacizumab) alone due to toxicity. Median PFS for patients treated after ICI failure (ICI+) 
was significantly superior compared with those not previously treated with ICI (ICI−): 7.0 [IQR: 
4.2–11.0] versus 5.2 [IQR: 2.9–8.8] months, p = 0.01, without statistically significant difference 
for OS between these two groups. In multivariate analysis, factors associated with superior 
PFS were previous ICI treatment and performance status of 0–1. Only a performance status of 
0–1 was associated with superior OS.
Conclusion: PB combination as second-line treatment or beyond for advanced non-squamous 
NSCLC had acceptable toxicity and a clinically relevant efficacy and is an option as salvage 
treatment for these patients, more particularly after ICI progression.

Keywords:  bevacizumab, chemotherapy, immunotherapy, non-small cell lung cancer, NSCLC, 
paclitaxel

Received: 27 February 2022; revised manuscript accepted: 21 April 2022.

Correspondence to: 
Geoffroy Bilger 
Centre Hospitalier 
Universitaire de Grenoble, 
38700 Grenoble, France. 
Oncology, Grenoble 
University Hospital, 
Grenoble, France 
bilger.geoffroy@gmail.
com

Anne-Claire Toffart 
Centre Hospitalier 
Universitaire de Grenoble, 
Grenoble, France

Oncology, Grenoble 
University Hospital, 
Grenoble, France

Marie Darrason 
Service de Pneumologie 
Aigue Spécialisée et 
Cancérologie Thoracique, 
Hôpital Lyon-Sud, CHU 
Lyon, Pierre-Bénite, 
France

Department of 
Pneumology and Thoracic 
Oncology, University 
Hospital of Lyon, Pierre-
Bénite, France

Institut de Recherches 
Philosophiques de Lyon, 
Université Lyon 3, Lyon, 
France

Lyon Institute of 
Philosophical Research, 
Lyon 3 University, Lyon, 
France

Michaël Duruisseaux 
URCOT, Institut de 
Cancérologie des Hospices 
Civils de Lyon, Lyon, 
France

Lucie Ulmer 
Alexis B. Cortot 
Thoracic Oncology 
Department, Hospital 
Albert Calmette, Lille, 
France

Pascal Wang 
Solene Valery 
Thoracic Oncology, APHP, 
Paris, France

Etienne Giroux Leprieur 
APHP Hopital Ambroise 
Pare and Universite 
Paris-Saclay, Boulogne-
Billancourt, France

1099399 TAM0010.1177/17588359221099399Therapeutic Advances in Medical OncologyG Bilger, A-C Toffart
research-article20222022

Original Research

https://journals.sagepub.com/home/tam
https://uk.sagepub.com/en-gb/journals-permissions
https://uk.sagepub.com/en-gb/journals-permissions
mailto:bilger.geoffroy@gmail.com
mailto:bilger.geoffroy@gmail.com


Therapeutic Advances in 
Medical Oncology Volume 14

2	 journals.sagepub.com/home/tam

Highlights
•• This real-life study has evaluated pacli-

taxel–bevacizumab (PB) combination in 
pretreated advanced non-squamous non-
small cell lung cancer (NSCLC).

•• The results confirmed the efficiency of PB 
with an objective response rate (ORR) of 
40% and a median progression-free survival 
(PFS) of 5.7 months

•• PB was particularly efficient following pro-
gression on immune checkpoint inhibitors.

Introduction
Lung cancer has become the most widespread 
cancer and the main cause of cancer deaths 
worldwide, accounting for nearly a quarter of all 
cancer deaths, with the most common histologi-
cal form being non-squamous non-small cell lung 
cancer (NSCLC).1 Despite recent progress and 
an increase in the number of patients who are 
candidates for second-line treatment or more,2 
prognostic remains poor.1

Until 2015 when immunotherapy was imple-
mented in NSCLC, the second-line reference 
chemotherapies were docetaxel or pemetrexed 
monotherapy yielding poor results with an objec-
tive response rate (ORR) between 5% and 10%, 
median progression-free survival (PFS) of 1.5–3 
months, and median overall survival (OS) of 4.6–
12.8 months.3–6 Alternative strategies combining 
mono-chemotherapy with anti-angiogenic agents 
have been studied to improve treatment beyond 
failure of platinum-based chemotherapy. Following 
promising results in phase-II and several retrospec-
tive studies,7–9 phase-III studies were conducted 
with the association of docetaxel with ramu-
cirumab10 and nintedanib,11 leading to a European 
authorization for these combinations.

The combination of paclitaxel and bevacizumab 
(PB) was evaluated in three retrospective studies 
with limited numbers of patients but with encour-
aging results. The response rate ranged from 33–
44%, median PFS from 4.6–6.4 months, and 
median OS reported in one study was 9.6 
months.12–14 Based on these promising results, 
the phase-III trial IFCT-1103 ULTIMATE eval-
uated the efficacy of the PB combination com-
pared with standard docetaxel as second- or 
third-line treatment in 166 patients with advanced 
non-squamous NSCLC.15 Compared with doc-
etaxel, PB combination yielded a significant 
increase of PFS (5.4 versus 3.9 months, p = 0.005) 

without difference in OS, although this may be 
due to the crossover that was allowed in this 
study. Adverse events were different between 
arms with an increase in hematological toxicity 
with docetaxel compared with PB. These results 
supported the use of the PB doublet in second 
line and beyond, and since 2016 it has been 
included as an option for the management of 
advanced non-squamous NSCLC in French 
guidelines.16

Among recent therapeutic advances, immuno-
therapy has been a turning point in the manage-
ment of NSCLC especially more recently in 
first-line treatment. As monotherapy for patients 
with a PDL1 tumor expression ⩾ 50% or in 
combination with chemotherapy, anti-PD1 
agents are now part of the first line for most 
patients.17,18 Although the first-line treatment has 
changed, the options for second-line treatment 
(for those who received chemo-immunotherapy 
combination) or third-line treatment (for those 
who received immunotherapy then platinum-
based chemotherapy) remain the same, while 
pursuit or rechallenge with immunotherapy has 
not yet proven efficacy.19,20 Thus, chemotherapy 
is still the standard of care in this setting and the 
PB doublet could be an option.

While data on the efficacy of chemotherapy 
administered after progression under immuno-
therapy seemed particularly interesting,21–23 the 
efficacy of the combination of chemotherapy 
(docetaxel) with an anti-angiogenic molecule 
(nintedanib or ramucirumab) in post-immuno-
therapy setting has been the subject of a few 
studies.24–32

The objective of this study was to evaluate the 
efficacy and toxicity of the PB combination in 
clinical practice in second line and beyond in 
advanced non-squamous NSCLC.

Methods

Study design and patients
We conducted a multicenter retrospective study 
among 16 hospitals including all advanced 
NSCLC patients treated with PB as second-line 
therapy and beyond in routine practice, between 
January 2010 and January 2020. Patients should 
have received at least one dose of the combina-
tion. Patients who received PB with another treat-
ment drug were excluded.
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The primary objective was to describe the median 
real-world PFS (rwPFS) in patients treated by PB. 
The secondary objectives included comparison of 
PFS between patients who previously received 
immunotherapy and those who did not, objective 
response rate (ORR) according to RECIST 1.1, 
disease control rate (DCR), OS, and toxicity. 
ICI+ subgroup was defined by patients treated 
with PB immediately after progression under 
immune checkpoint inhibitors (ICI) therapy, 
regardless of the line of treatment with ICI.

ICI− subgroup was defined by patients treated with 
PB without previous ICI therapy just before. Those 
patients could have received ICI in their previous 
line of treatment, but not at the line just before PB.

As one of our main objectives was to describe the 
efficacy of ICI followed immediately by PB, and 
as we still do not know the accurate duration of 
the effect of ICI after its discontinuation, this 
exact sequence of treatment was important to 
constitute a homogeneous group of patients to 
avoid bias in the analyses.

Data collection
Patients’ electronic medical records, in each 
center, were reviewed for collecting data. Details 
are provided in the flow chart.

At the time of PB prescription, variables related 
to characteristics of patients, lung cancer (age, 
ECOG-PS, histology subtype, metastatic site), 
and previous lines of treatment were recorded. 
Line of treatment of PB combination, dosing of 
both drugs, number of cycles, toxicity, and reason 
for discontinuing were recorded.

Objective response criteria, including complete 
response (CR), partial response (PR), stable dis-
ease (SD), and progressive disease (PD), were 
evaluated according to the RECIST 1.1 guide-
lines (very few according to RECIST 1.0). 
Similarly, DCR was calculated by adding CR, 
PR, and SD. The rhythm of the scanner’s evalua-
tion varied from center to center. Tolerance was 
evaluated according to the Common Terminology 
Criteria for Adverse Events (CTCAE) version 
5.0, assessed by reviewing the patients’ medical 
histories and laboratory records.

Statistical analysis
Data were expressed as number (and percentage) 
for qualitative variables and median (and (IQR) 

for quantitative variables and were using chi-
square (or Fisher-exact) or Mann–Whitney tests, 
as appropriate.

The rwPFS was defined as the time from the first 
dose of treatment with PB to the first occurrence 
of disease progression or death from any cause 
during the study. The date of cancer progression 
was defined as the date of the first source evi-
dence for progression referenced by the clinician 
– for example, radiology report, pathology, or 
exam – or the clinician note date when no evi-
dence sources were documented. Similarly, OS 
was calculated from the start of PB therapy to 
death from any cause. The date of data cutoff was 
1 August 2020. Survival curves were obtained 
using the Kaplan–Meier method and compared 
using log-rank testing. Sensitivity analyses were 
performed in the following subgroups of patients: 
patients previously treated with immunotherapy 
(ICI+), patients with oncogenic addiction and 
patients previously treated with taxanes or anti-
angiogenic agents.

Univariate and multivariate analyses for survival 
outcomes were analyzed using the Cox propor-
tional hazards model. All clinically significant 
variables were entered in the multivariate model if 
they were not collinear. Missing data were indi-
cated in the population description and imputed 
elsewhere by the variable median value (for quan-
titative variables) or the most common level (for 
qualitative variables) in the Cox models.

All tests were two-sided, and p-values < 0.05 
were considered statistically significant. All statis-
tical analyses were performed using SAS 9.4 (SAS 
Institute, Cary, NC, USA).

Results

Patient’s characteristics at the initiation of PB
From the 16 participating centers, 314 non-squa-
mous advanced NSCLC patients were included. 
Patients’ characteristics at the time of PB initia-
tion are listed in Table 1.

The median age was 60 years (range 19–82); 141 
(45%) were male; 219 (72%) had an ECOG PS 
score of 0–1; 63 (21%) patients received the com-
bination as second-line treatment, 124 (39%) 
patients as third-line, and 127 (40%) patients as 
fourth-line and above. Ninety-eight patients 
(31%) harbored a KRAS mutation and 46 (15%) 
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patients had an EGFR mutation (29 had an acti-
vating mutation, that is, deletion in exon 19 or 
L858R in exon 21; 13 had another known activat-
ing or non-activating mutation; and 4 had an 
EGFR mutation with no details found). At the 
time of initiation of the PB, 140 (45%) patients 
had brain metastasis and 82 (26%) liver metasta-
sis (Table 1).

The median duration of follow-up since initiation 
of PB therapy was 15.5 months (IQR: 25–75%, 
9.3–30.5). At the end of the follow-up period, 50 
(16%) patients were alive and 3 (1%) patients 
were still treated with PB.

PB administration
The treatment regimen received was in the major-
ity of cases paclitaxel (90 mg/m2 on days 1, 8, and 
15) and bevacizumab (10 mg/kg on days 1 and 
15), of each 28-day cycle (Appendix 1). The 
median duration of paclitaxel was 3.5 months 
(IQR: 25–75%, 2.1–5.3) and the median dura-
tion of bevacizumab was 4.2 months (IQR: 25–
75%, 2.1–8.1) as shown in Appendix 2.

In their previous lines of treatment, 97 (31%) 
patients were already treated with taxane-con-
taining chemotherapy, and 91 (29%) patients 
already received bevacizumab as shown in Table 
1. Also, 114 (36%) patients received ICI therapy 
in their previous lines of treatment. Among 
them, 88 (28%) patients were treated by PB 
immediately after ICI progression (ICI+ sub-
group): 2 (1%) patients in second line after ICI 
in first line (ICI monotherapy), 62 (70%) 
patients in third line after ICI in second line (all 
ICI monotherapy), 25 (28%) patients in fourth 
line or more after ICI immediately before (all 
ICI monotherapy). The median duration of ICI 
treatment before PB (ICI+ subgroup) was 4.2 
months (range 0.5–19) and the median duration 
between the last infusion of ICI and the first 
infusion of PB was 27.6 days (range 1–150). 
Among the EGFR+ mut population with acti-
vating mutation, all but one received targeted 
anti-EGFR therapy, and all were treated with 
chemotherapy other than PB in their different 
treatment lines, each time before PB. Four 
EGFRmut+ patients were in the ICI+ group, 
that is, treated with ICI just before PB.

Data on possible treatment with radiotherapy 
were not available.

Efficacy
For the 314 patients included, the median PFS 
was 5.7 months (IQR: 25–75% 3.2–9.6), 7.0 
months (IQR: 25–75% 4.2–11.0) in the ICI+ 
group versus 5.2 months (IQR 25–75% 2.9–8.8) 
in the ICI− group, p-value = 0.01, and hazard 
ration (HR) = 0.74 [95% confidence interval 
(CI): 0.56–0.94]. Median PFS was 5.2 months 
(IQR: 2.9–9.5) for patients harboring EGFR 
pathway mutation, 5.5 months (IQR: 3.3–9.7) 
for patients previously treated with taxane-based 
chemotherapy, and 5.3 months (IQR: 2.7–8.7) 
for patients previously treated with bevacizumab 
(Figures 1 and 2).

The median OS was 10.8 months (IQR: 25–
75% 5.3–19.6), 13.0 months (IQR: 25–75% 
6.5–25.3) in the ICI+ group and 10.3 months 
in the ICI− group (IQR: 25–75% 4.9–18.0), 
p-value = 0.06. In subgroup analysis, median 
OS was 12.8 months (IQR: 5.6–19.5) for 
patients harboring EGFR pathway mutation, 
10.3 months (IQR: 5.5–21.3) for patients pre-
viously treated with taxane-based chemother-
apy, and 11.6 months (IQR: 5.9–20.2) for 
patients previously treated with bevacizumab 
(Figures 1 and 2).

On the 308 of the 314 evaluable patients, 122 
(40%) achieved a PR, 115 (37%) had SD, and 71 
(23%) progressed at first follow-up. None of the 
patients had a CR. The ORR was, therefore, 40% 
and DCR 77%. In the subgroup of ICI+ patients, 
the ORR was 51% versus 35% in the ICI− group 
(225/314) as shown in Table 2.

A total of 193 (63%) patients were treated with 
subsequent treatment after progression with PB 
(8 missing data): 51% (n = 97) with immunother-
apy, 26% (n = 49) with PB rechallenge, 23% 
(n = 45) with chemotherapy, and 1% (n = 1) with 
tyrosine kinase inhibitor.

Multivariate analysis demonstrated that the 
only independent factors positively impacting 
PFS were ICI+ treatment and an ECOG PS 
score of 0–1. For the OS, the only independent 
factor was an ECOG PS score of 0–1 (Tables 3 
and 4).

Duration of treatment and toxicity
A total of 257 (82%) patients experienced adverse 
events of all grades during the administration of PB. 
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Table 1.  Patients’ characteristics at the beginning of paclitaxel–bevacizumab (PB).

Total patients (n = 314) ICI−, 226 (72%) ICI+, 88 (28%) p-value

Patients’ characteristics

  Age, years 60 (54–68) 59 (54–67) 62 (56–69) 0.08

  Male sex 141 (55%) 132 (58) 41 (47) 0.06

  Smoker (MD = 8) 249 (81%) 175 (80) 74 (86) 0.19

  ECOG PS score (MD = 12) 0.13

    0 63 (21%) 44 (20) 19 (22)  

    1 156 (52%) 105 (49) 51 (59)  

    ⩾2 83 (27%) 66 (31) 17 (20)  

Cancer characteristics

  Histology 1

    Adenocarcinoma 299 (95%) 215 (95) 84 (95)  

    Others 15 (5%) 22 (5) 4 (5)  

  Brain metastasis 140 (45%) 107 (47) 33 (38) 0.12

  Molecular status <10−4

    KRAS mutation 98 (31%) 58 (26) 40 (45)  

    EGFR mutation 46 (15%) 42 (19) 4 (5)  

    ALK rearrangement 9 (3%) 7 (3) 1 (2)  

    Wild type 161 (51%) 119 (53) 42 (48)  

Treatment characteristics

  Treatment previously received

    Taxane-based chemotherapy 97 (31%) 89 (39) 8 (9) <10−4

    Bevacizumab 91 (29%) 61 (27) 30 (34) 0.21

  Line of treatment of PB combination <10−4

    Second line 63 (21%) 62 (27) 1 (1)  

    Third line 124 (39%) 62 (27) 62 (70)  

    Fourth line 66 (21%) 48 (22) 17 (19)  

    Fifth line or more 61 (19%) 53 (23) 8 (9)  

ALK, anaplastic lymphoma kinase; ECOG PS, Eastern Cooperative Oncology Group performance status; EGFR, epidermal growth factor receptor;  
ICI, immune checkpoint inhibitors; MD, missing data; PB, paclitaxel and bevacizumab.
ICI+ subgroup is defined by patients treated with PB immediately after progression under immune checkpoint inhibitors (ICI) therapy.
ICI− subgroup is defined by patients treated with PB without previous ICI therapy just before.
Qualitative variables are expressed as n (%) and quantitative variables as median (IQR: 25–75%).

https://journals.sagepub.com/home/tam
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The most common adverse events were asthenia 
(53%), neurotoxicity (39%), gastrointestinal toxic-
ity (21%), hematotoxicity (18%), proteinuria 
(17%), bleeding events (15%), hypertension (11%), 
and ungueal toxicity (9%) as shown in Table 5.

One hundred and four patients (33%) discontin-
ued the combination for monotherapy with either 
molecule from whom 77 patients (25%) due to 
toxicity: paclitaxel was discontinued in 30 (10%) 
patients due to neurological toxicity, bevaci-
zumab in 11 (4%) patients due to toxicity, par-
ticularly hemorrhagic toxicity (Appendix 2).

No treatment-related deaths were observed.

Discussion
In this large real-world analysis of non-squamous 
advanced NSCLC patients treated with the PB 
combination, median PFS was 5.7 months and 
ORR was 40%. These results compare favorably 
with regimens of chemotherapy usually used  
following failure of platinum-based chemother-
apy,3–6 in France being docetaxel or pemetrexed. 
The results of AVATAX are in line with those 
found in the phase-III ULTIMATE,15 REVEL10 
and LUME-Lung 111 studies. However, in con-
trast to the above-mentioned studies, our popula-
tion better reflects real-world practice, with 27% 
of patients with an ECOG PS score ⩾ 2, and 40% 
treated in fourth line or more. The reported 

Figure 1.  Kaplan–Meier estimates of the (a) progression-free survival (PFS) and (b) overall survival (OS) of 
patients with advanced non-small cell lung cancer receiving paclitaxel–bevacizumab treatment.
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toxicities are also very acceptable and consistent 
with the known safety profile of this combination, 
the majority of treatment discontinuation being 
related to fatigue or limiting neurotoxicity. 
Adverse events were, however, less frequent and 
severe than in the studies that evaluated the asso-
ciation docetaxel and nintedanib or ramucirumab 
in the same indication, which may be due to the 
retrospective design that may lead to underre-
porting of adverse events.11,12,24–32 Interestingly, 
we found that patients previously treated with 
bevacizumab still benefit from PB combination, 
in contrast with previous results of the 
ULTIMATE study.15 However, bevacizumab 
tends to be less and less given in first-line regi-
mens, as most chemo-immunotherapy regimens 

do not include it. Another interesting finding 
from our results is the effectiveness of the PB 
combination in patients with EGFR mutation.

Nowadays, immunotherapy can be used in all lines 
of treatment in advanced NSCLC and several ret-
rospective studies reported an improved efficacy of 
rescue chemotherapy after failure of ICI.21–23 In 
published studies, the combination of docetaxel 
and an antiangiogenic agent as salvage treatment 
directly after ICI yielded an ORR of 18–60%, a 
DCR of 80–90%, a median PFS of 3.2–6.8 months 
and a median OS of 8.8–20.9 months.24–32 In line 
with these results, our study shows a longer PFS 
on PB for patients who previously received immu-
notherapy compared with those who did not.

Figure 2.  Kaplan–Meier estimates of the (a) progression-free survival (PFS) and (b) overall survival (OS) of 
patients according to prior treatment with immunotherapy (ICI).

https://journals.sagepub.com/home/tam
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The hypothesis of possible chemosensitization 
after prior exposure to immunotherapy is sup-
ported by synergistic activity in both preclinical 
and clinical models.33,34 Also, mechanisms posi-
tively enhancing the immunomodulatory effect of 
chemotherapy include the elimination of suppres-
sor myeloid cells (MDSCs) and regulatory T cells 
(Tregs), increased antigen-specific immune 
response, improved antigen presentation, 
increased death receptors in tumor cells, and 
increased PD1–PDL1 expression.35,36 Finally, it 
has also been reported that the therapeutic level 
of anti-PD1/PDL1 immune checkpoint inhibitors 
was maintained during chemotherapy adminis-
tration due to the long half-life of the antibody,37 
producing a residual effect on immune memory 
cells, which could be stimulated by successive 
chemotherapy with its immunological effects. 
Although the positive effects of PD1/PDL1 inhib-
itors can affect the initial response to salvage 
treatment, these effects are likely not persistent.

Parallel to all this, it is known that antiangiogenic 
agents stimulate the immune system. The VEGF 
plays a crucial role in modulating the tumor 
immune microenvironment with an immunosup-
pressive role. Inhibition of VEGF significantly 
increases infiltration of CD4-positive and CD8-
positive T cells and reduces the number of Tregs 
and MDSCs in tumor tissue, facilitates dendritic 
cells maturation, and reduces tumoral expression 

of PDL1.38–40 Some recent studies indicated that 
ICI resistance could be alleviated with a combina-
tion of ICI with anti-angiogenesis treatment by 
reprograming the tumor immune microenviron-
ment that was the cause of immunotherapy fail-
ure. Interestingly, Tozuka et  al.31 showed in 
patients with advanced NSCLC that the addition 
of ramucirumab enhanced docetaxel efficacy only 
in patients previously treated with ICI, with no 
difference in the case of absence of ICI pretreat-
ment, suggesting a real synergy between antian-
giogenic agents and immunotherapy.

With the growing role of immunotherapy and 
antiangiogenics agents from the first line in 
advanced NSCLC, one important question 
remains the optimal treatment sequencing strate-
gies and the choice of the optimal treatment when 
initial therapy failed.

A growing body of evidence suggests the impor-
tance of the use of ICI and antiangiogenic ther-
apy in the therapeutic pathway, leading to the 
best chance of survival.41 Since the first current 
treatment line has changed compared with when 
studies such as ULTIMATE, LUME-Lung 1, 
and REVEL were designed, the place of the PB 
combination remains to be defined in the new 
treatment sequence used nowadays. To date, 
there have been no prospective, randomized con-
trolled trials demonstrating the optimal 

Table 2.  Efficacy of the paclitaxel–bevacizumab combination.

Patients evaluable for therapeutic 
response

N = 314 ICI−
226 (72%)

ICI+
88 (28%)

p-value

For patients with evaluable response 308  

  Best overall response 0.03

    Partial response 122 (40%) 77 (35) 45 (51)  

    Stable disease 115 (37%) 88 (40) 27 (31)  

    Progressive disease 71 (23%) 55 (25) 16 (18)  

  Overall response rate 122 (40%) 77 (35) 45 (51) 9 × 10−3

  Disease control rate 237 (77%) 165 (75) 72 (82) 0.20

ICI, immune checkpoint inhibitors.
ICI+ subgroup is defined by patients treated with PB immediately after progression under immune checkpoint inhibitors 
(ICI) therapy.
ICI− subgroup is defined by patients treated with PB without previous ICI therapy just before.
Qualitative variables are expressed as n (%).
Of the 314 patients included, 308 were evaluable for therapeutic response: 3 patients stopped treatment early without  
prior evaluation due to infectious complications, 2 patients were lost to follow-up without prior evaluation, and 1 patient 
died early from an intercurrent event without prior evaluation.
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Table 3.  Univariate and multivariate analysis of factors associated with PFS from the initiation of paclitaxel–bevacizumab therapy.

Median PFS (IQR, 25–75%) Univariate analysis Multivariate analysis

  in months HR [95% CI] p-value HR [95% CI] p-value

Patients’ characteristics

  Sex 0.72 0.89

    Male (n = 141) 5.8 (3.4–9.7) 1 1  

    Female (n = 173) 5.4 (2.8–8.9) 10.43 [0.83–1.31] 1.02 [0.80–1.30]  

  Age 0.71 0.43

    < 68 years (n = 220) 5.7 (0.9–9.6) 1 1  

    ⩾ 68 years (n = 94) 5.8 (3.9–8.6) 0.95 [0.73–1.23] 1.12 [0.84–1.49]  

  ECOG PS score 10−3 5 × 10−3

    0 (n = 63) 5.8 (3.6–9.0) 1 1  

    1 (n = 156) 6.5 (3.9–10.1) 0.99 [0.73–1.33] 1.01 [0.74–1.39]  

    ⩾ 2 (n = 83) 3.8 (1.8–7.6) 1.625 [1.153–2.291] 1.58 [1.12–2.24]  

Cancer characteristics

  Histology 0.71 –  

    Adenocarcinoma 5.8 (3.2–9.2) 1  

    Other 4.3 (2.9–12.7) 1.10 [0.66–1.86]  

  Brain metastasis 0.09 0.23

    No 6.0 (3.7–10.1) 1 1  

    Yes 5.0 (2.8–8.7) 1.22 [0.97–1.54] 1.16 [0.91–1.49]  

  Molecular status 0.05 0.02

    Wild type 6.5 (3.4–10.3) 1 1  

    KRAS mutation 5.3 (2.8–8.6) 1.62 [0.96–1.80] 1.47 [1.12–1.94]  

    EGFR/ALK 5.2 (2.9–8.8) 1.34 [1.03–1.94] 1.23 [0.90–1.69]  

Anticancer treatment characteristics

  Line of treatment of the PB combination 0.82 0.86

    Second line 5.4 (2.6–9.9) 1 1  

    Third line 5.8 (3.4–9.7) 0.94 [0.69–1.29] 1.15 [0.81–1.64]  

    Fourth line 5.7 (2.9–8.7) 1.10 [0.77–1.57] 1.11 [0.77–1.61]  

    Fifth line or more 6 (3.5–8.9) 0.99 [0.69–1.42] 1.03 [0.71–1.48]  

  Treatment previously received

    Taxane 0.67 –  

(Continued)
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Table 4.  Univariate and multivariate analysis of factors associated with OS from the initiation of paclitaxel–bevacizumab therapy.

Median OS (IQR, 25–75%) Univariate analysis Multivariate analysis

  in months HR [95% CI] p-value HR [95% CI] p-value

Patients’ characteristics

  Sex 0.50 0.47

    Male 11.6 (5.5–19.5) 1 1  

    Female 10.4 (5.3–20.1) 0.92 [0.72–1.17] 0.91 [0.70–1.18]  

  Age 0.73 0.28

    <68 years 11.1 (5.3–19.5) 1 1  

    ⩾68 years 10.4 (5.5–21.1) 1.05 [0.90–1.38] 1.17 [0.88–1.57]  

  ECOG PS score <10−4 <10−4

    0 13.0 (6.3–24.2) 1 1  

    1 12.6 (6.6–23.2) 1.17 [0.84–1.63] 1.22 [0.87–1.71]  

    ⩾2 6.1 (2.8–15.0) 2.14 [1.48–3.10]  

Cancer characteristics

  Histology 0.90 –  

    Adenocarcinoma 10.8 (5.3–19.5) 1  

    Other 11.9 (5.5–24.3) 0.96 [0.54–1.72]  

  Brain metastasis 0.05 0.04

Median PFS (IQR, 25–75%) Univariate analysis Multivariate analysis

  in months HR [95% CI] p-value HR [95% CI] p-value

    No 5.7 (3.1–8.8) 1  

    Yes 5.5 (3.3–9.7) 0.95 [0.74–1.21]  

    Bevacizumab 0.53 –  

    No 5.8 (3.3–9.7) 1  

    Yes 5.3 (2.7–8.7) 1.084 [0.84–1.40]  

    ICI 0.01 6 × 10−3

    No 5.2 (2.8–8.8) 1 1  

    Yes 7.0 (4.2–11.0) 0.74 [0.56–0.94] 0.65 [0.48–0.89]  

ALK, anaplastic lymphoma kinase; CI, confidence interval; ECOG PS, Eastern Cooperative Oncology Group performance status; EGFR, epidermal 
growth factor receptor; HR, hazard ratio; ICI, immune checkpoint inhibitors; IQR, interquartile range; PB, paclitaxel–bevacizumab; PFS, 
progression-free survival.
ICI+ subgroup is defined by patients treated with PB immediately after progression under immune checkpoint inhibitors (ICI) therapy.
ICI− subgroup is defined by patients treated with PB without previous ICI therapy just before.

Table 3.  (Continued)

(Continued)
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treatment choice for patients with advanced 
NSCLC following failure of ICI treatment. Thus, 
analyses of real-world data from clinical practice 
are essential to help physicians’ choices. While 
pursuit or rechallenge with immunotherapy has 
not yet proved efficacy,19,20 our results suggest 
the efficacy of the PB combination following fail-
ure of immunotherapy.

Our study has several limitations. First, the design 
is retrospective, with possibly some underreport-
ing of potential side effects and a lack of central 
review of the radiological response. Second, 
patients treated with PB in the ICI+ group were 
mostly treated in third-line therapy after immu-
notherapy failure (n = 62/88) and, therefore, may 
have a better clinical outcome compared with the 

Median OS (IQR, 25–75%) Univariate analysis Multivariate analysis

  in months HR [95% CI] p-value HR [95% CI] p-value

    No 12.0 (5.5–22.6) 1 1  

    Yes 9.7 (5.2–16.7) 1.27 [1.00–1.62] 1.31 [1.00–1.71]  

  Molecular status 0.21 0.02

    Wild type 11.6 (5.3–23.2) 1 1  

    KRAS mutation 9.6 (5.3–15.0) 1.28 [0.97–1.69] 1.49 [1.11–1.98]  

    EGFR/ALK 12.8 (5.6–19.5) 1.11 [0.79–1.54] 1.01 [0.74–1.42]  

Anticancer treatment characteristics

  Line of treatment of the PB combination 0.92 0.95

    Second line 10.1 (4.5–21.5) 1 1  

    Third line 11.8 (5.3–21.1) 0.92 [0.66–1.28] 1.11 [0.76–1.60]  

    Fourth line 10.4 (4.9–17.8) 1.02 [0.71–1.48] 1.02 [0.69–1.50]  

    Fifth line or more 10.4 (5.9–17.4) 0.96 [0.66–1.40] 1.07 [0.72–1.57]  

  Treatment previously received

    Taxane 0.57 –  

    No 11.6 (5.5–21.3) 1  

    Yes 10.3 (5.1–18.0) 1.08 [0.83–1.40]  

    Bevacizumab 0.55 –  

    No 10.6 (5.3–19.6) 1  

    Yes 11.6 (5.9–20.2) 0.92 [0.70–1.21]  

    ICI 0.03 0.02

    No 10.1 (4.9–18.3) 1 1  

    Yes 12.8 (6.6–25.7) 0.74 [0.56–0.97] 0.68 [0.49–0.94]  

ALK, anaplastic lymphoma kinase; CI, confidence interval; ECOG PS, Eastern Cooperative Oncology Group performance status; EGFR, epidermal 
growth factor receptor; HR, hazard ratio; ICI, immune checkpoint inhibitors; IQR, interquartile range; OS, overall survival; PB, paclitaxel and 
bevacizumab.
ICI+ subgroup is defined by patients treated with PB immediately after progression under immune checkpoint inhibitors (ICI) therapy.
ICI− subgroup is defined by patients treated with PB without previous ICI therapy just before.

Table 4.  (Continued)
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ICI− group who received PB later (n = 101/226 
treated with PB in fourth line or more). Our 
results with PB treatment should be interpreted 
with caution in patients treated in first line with 
immunotherapy alone as this population was not 
represented in our study. Fourth, we cannot 
exclude that some patients in the ICI+ group 
were treated with PB after ICI cessation for 
another reason that progression, for example due 
to toxicity, even if it represents a minority of the 
case. Finally, as the treatment sequence studied 
in our cohort was PB following ICI monotherapy, 
effectiveness after combination ICI and chemo-
therapy today use in first-line remains unclear.

However, these observations supported that 
immunotherapy followed by PB is a promising 
sequential strategy, and further studies are war-
ranted to evaluate our observations. In the case of 
progression following ICI therapy or combination 
of ICI chemotherapy, patients should however be 
encouraged to participate in clinical trials evaluat-
ing novel agents.

Conclusion
PB combination in patients with advanced non-
squamous NSCLC in second line and beyond 
was efficient and well-tolerated. Prospective trials 
are needed to address the question of the best 
chemotherapy association after first-line ICI 
combined or not with chemotherapy.
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Appendix 1

Schedule of the paclitaxel–bevacizumab combination.

Total patients (n = 314)

Initial treatment dose of paclitaxel, MD = 17

  90 mg/m2, D1 D8 D15, D1 = D28 150 (51%)

  80 mg/m2, D1 D8 D15, D1 = D21 108 (36%)

  90 mg/m2, D1 D8, D1 = D21 39 (13%)

Initial treatment dose of bevacizumab, MD = 31

  10 mg/kg, D1 D15, D1 = D28 212 (75%)

  15 mg/kg, D1 D21, D1 = D21 65 (23%)

  7.5 mg/kg, D1 D21, D1 = D21 6 (2%)

MD, missing data.

Appendix 2

Tolerance of the paclitaxel-bevacizumab combination.

Total patients (n = 314)

Administration of PB

  Duration of paclitaxel (in days) 105 (63–161)

  Duration of bevacizumab (in days) 127 (63–245)

Discontinuation of one of the drugs (MD = 4) 104 (34%)

Reason of discontinuation of one of the drugs (n = 104)

  Neuropathy 30 (29%)

(Continued)
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Total patients (n = 314)

  Asthenia 17 (16%)

  Bleeding 7 (7%)

  Hematological reason 5 (5%)

  Other 45 (43%)

Reason of final discontinuation (n = 311)

  Progression 230 (74%)

  Toxicity 34 (11%)

  Therapeutic window 23 (7%)

  Death 13 (4%)

  Other 11 (4%)

MD, missing data; PB, paclitaxel and bevacizumab.
Qualitative variables are expressed as n (%) and quantitative variables as median (IQR: 25–75%).
Other included: bevacizumab maintenance (n = 19), cessation of bevacizumab due to radiotherapy (n = 5), ungueal disorder 
(n = 4), gastrointestinal disorder (n = 2), hypertension (n = 2), cessation of bevacizumab due to excavation of pulmonary lesion 
(n = 2), wound healing problem (n = 2), infection (n = 2), oedematous syndrome (n = 1), pulmonary embolism (n = 1), discovery 
of another cancer (n = 1), pneumothorax (n = 1), proteinuria (n = 1), MD = 2.

Appendix 2  (Continued)
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