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Background: In the phase III IMpassion130 trial, combining atezolizumab with ﬁrst-line nanoparticle albumin-boundpaclitaxel for advanced triple-negative breast cancer (aTNBC) showed a statistically signiﬁcant progression-free survival
(PFS) beneﬁt in the intention-to-treat (ITT) and programmed death-ligand 1 (PD-L1)-positive populations, and a clinically
meaningful overall survival (OS) effect in PD-L1-positive aTNBC. The phase III KEYNOTE-355 trial adding pembrolizumab
to chemotherapy for aTNBC showed similar PFS effects. IMpassion131 evaluated ﬁrst-line atezolizumabepaclitaxel in aTNBC.
Patients and methods: Eligible patients [no prior systemic therapy or 12 months since (neo)adjuvant chemotherapy]
were randomised 2:1 to atezolizumab 840 mg or placebo (days 1, 15), both with paclitaxel 90 mg/m2 (days 1, 8, 15),
every 28 days until disease progression or unacceptable toxicity. Stratiﬁcation factors were tumour PD-L1 status, prior
taxane, liver metastases and geographical region. The primary endpoint was investigator-assessed PFS, tested
hierarchically ﬁrst in the PD-L1-positive [immune cell expression 1%, VENTANA PD-L1 (SP142) assay] population,
and then in the ITT population. OS was a secondary endpoint.
Results: Of 651 randomised patients, 45% had PD-L1-positive aTNBC. At the primary PFS analysis, adding atezolizumab
to paclitaxel did not improve investigator-assessed PFS in the PD-L1-positive population [hazard ratio (HR) 0.82, 95%
conﬁdence interval (CI) 0.60-1.12; P ¼ 0.20; median PFS 6.0 months with atezolizumabepaclitaxel versus
5.7 months with placeboepaclitaxel]. In the PD-L1-positive population, atezolizumabepaclitaxel was associated with
more favourable unconﬁrmed best overall response rate (63% versus 55% with placeboepaclitaxel) and median
duration of response (7.2 versus 5.5 months, respectively). Final OS results showed no difference between arms (HR
1.11, 95% CI 0.76-1.64; median 22.1 months with atezolizumabepaclitaxel versus 28.3 months with placeboe
paclitaxel in the PD-L1-positive population). Results in the ITT population were consistent with the PD-L1-positive
population. The safety proﬁle was consistent with known effects of each study drug.
Conclusion: Combining atezolizumab with paclitaxel did not improve PFS or OS versus paclitaxel alone.
ClinicalTrials.gov: NCT03125902.
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INTRODUCTION
Triple-negative breast cancer (TNBC) is a heterogeneous
disease entity with high unmet medical need. The relative
genomic instability of TNBC, increased immune inﬁltration
and high programmed death-ligand 1 (PD-L1) expression in
some TNBC tumours compared with other breast cancer
subtypes1,2 provide the rationale for immunotherapy in
TNBC.
Early clinical studies demonstrated durable responses
with the anti-PD-L1 monoclonal antibody atezolizumab
as monotherapy or in combination with nanoparticle
albumin-bound (nab)-paclitaxel for advanced TNBC (aTNBC),
particularly in patients with PD-L1-positive tumours.3,4 The
subsequent phase III IMpassion130 trial established atezolizumab as a new standard of care for PD-L1-positive
aTNBC.5-7 Combining atezolizumab with nab-paclitaxel
as ﬁrst-line therapy for unresectable locally advanced or
metastatic TNBC showed signiﬁcantly improved progressionfree survival (PFS) and a clinically meaningful overall
survival (OS) effect (7.5-month difference in median OS) in
patients with PD-L1-positive tumours.5-7 These results led to
United States Food and Drug Administration (FDA) accelerated
approval of the combination of atezolizumab and nabpaclitaxel for patients with unresectable locally advanced or
metastatic PD-L1-positive TNBC8 and European Medicines
Agency approval of atezolizumab plus nab-paclitaxel as
ﬁrst-line treatment for unresectable locally advanced or
metastatic PD-L1-positive TNBC.9
Subsequent trials in aTNBC have assessed different
immunotherapy agents, alternative chemotherapy backbones and additional patient populations. These include the
KEYNOTE-355 trial, which evaluated the addition of pembrolizumab to ﬁrst-line chemotherapy for aTNBC, demonstrating signiﬁcantly improved PFS with immunotherapy.10
The IMpassion131 trial evaluated atezolizumab in combination with paclitaxel as ﬁrst-line treatment for aTNBC. Here
we report the primary PFS and patient-reported outcome
(PRO) results and ﬁnal OS and safety results from
IMpassion131.
PATIENTS AND METHODS
IMpassion131 (NCT03125902) was a global, randomised,
double-blind, placebo-controlled phase III trial. The protocol
(Supplementary Appendix, available at https://doi.org/10.
1016/j.annonc.2021.05.801), informed consent forms and
all amendments were approved by the Institutional Review
Board/Ethics Committee at each participating site. The trial
was conducted in full conformance with the International
Conference on Harmonisation guidelines for Good Clinical
Practice and the principles of the Declaration of Helsinki,
and applicable United States FDA regulations, the European
Union Clinical Trial Directive or local, regional and national
laws.
Eligible male or female patients had metastatic or
unresectable locally advanced measurable TNBC (per the
American Society of Clinical OncologyeCollege of American
Pathologists guidelines11,12), had received no prior
2
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chemotherapy or targeted therapy for aTNBC and had
completed any prior (neo)adjuvant chemotherapy for early
breast cancer 12 months before being randomised to the
trial. Patients had to be eligible for taxane therapy and have
an Eastern Cooperative Oncology Group performance status
of 0 or 1. Patients with leptomeningeal disease were
excluded, as were patients with known central nervous
system (CNS) disease (except for treated asymptomatic CNS
metastases), unless all of the following criteria were met:
measurable disease outside the CNS; no metastases to mid
brain, pons, medulla or spinal cord; no ongoing need for
corticosteroids as therapy for CNS disease (stable dose of
anticonvulsants allowed); no stereotactic radiation within
7 days before randomisation or whole-brain radiation
within 14 days before randomisation; and no evidence of
progression or haemorrhage after completion of CNSdirected therapy. All patients provided written informed
consent before undertaking any study-speciﬁc procedures.
Patients were randomised in a 2:1 ratio to receive
intravenous paclitaxel 90 mg/m2 on days 1, 8 and 15 every
28 days in combination with either intravenous atezolizumab 840 mg or placebo, administered on days 1 and 15
every 28 days. Patients were to receive dexamethasone 810 mg or equivalent before at least the ﬁrst two infusions of
paclitaxel. Thereafter, it was recommended, but not
mandated, to minimise the dose of dexamethasone (or
equivalent) premedication as far as clinically feasible. This
recommendation was based on reports in the literature that
this approach is feasible13 and because of potential dampening of the activity of immunotherapy when administered
concomitantly with steroids.14 Treatment was continued
until disease progression according to RECIST version 1.1,
unacceptable toxicity or consent withdrawal.
There were four stratiﬁcation factors: prior taxane (yes
versus no), tumour PD-L1 status [immune cell (IC) PD-L1
expression on <1% versus 1% of the tumour area, as
assessed by VENTANA PD-L1 (SP142) immunohistochemistry assay (Ventana Medical Systems, Oro Valley, AZ)],
liver metastases (yes versus no) and geographical region
(North America versus Western Europe/Australia versus
Eastern Europe/Asia Paciﬁc versus South America).
The hierarchical statistical design was informed by results
from the IMpassion130 trial.5 The primary endpoint was
investigator-assessed PFS. PFS was tested ﬁrst in the PD-L1positive population (deﬁned as IC 1%). The target hazard
ratio (HR) in the PD-L1-positive population was 0.62
(identical to that observed in IMpassion130), representing
an increase in median PFS from 5.0 months with paclitaxel
alone to 8.0 months with the combination of atezolizumabepaclitaxel. Assuming 80% power with a 5% two-sided
a, 155 PFS events in the PD-L1-positive population would
be required to detect the target HR. PFS was compared
between treatment arms using a stratiﬁed log-rank test
with the stratiﬁcation factors PD-L1 status, prior taxane and
presence of liver metastases. The HR was estimated using a
stratiﬁed Cox regression model with the same stratiﬁcation
variables. KaplaneMeier methodology was used to estimate median PFS for each treatment arm, with 95%
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conﬁdence intervals (CIs) calculated according to
BrookmeyereCrowley methodology. If atezolizumab
demonstrated a signiﬁcant PFS beneﬁt in the PD-L1-positive
population, PFS was to be tested in the intention-to-treat
(ITT) population.
Secondary efﬁcacy endpoints included OS and objective
response rate. These secondary endpoints were to be tested
(hierarchically in the PD-L1-positive population and then in
the ITT population) only if all previous tests (PFS in the PDL1-positive and ITT populations) were statistically signiﬁcant. Additional secondary efﬁcacy endpoints included time
to deterioration (deﬁned as a 10-point decrease) in global
health status/health-related quality of life (GHS/HRQoL)
using the European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire Core 30
(Supplementary Methods, available at https://doi.org/10.
1016/j.annonc.2021.05.801). Safety evaluation was a secondary objective, as well as extensive translational research.
PFS, as assessed by an independent review committee (IRC),
was carried out as a sensitivity analysis. Additional PROs,
including treatment side-effect bother, were exploratory
endpoints. The ﬁnal analysis of OS was planned to occur
after deaths in 122 (51%) of the anticipated 240 patients
with PD-L1-positive TNBC.
Before randomisation, one of four pathologists [HistoGeneX, Antwerp, Belgium, trained by Ventana for PD-L1
(SP142) speciﬁcally for TNBC] determined PD-L1 status
centrally in formalin-ﬁxed parafﬁn-embedded tumour
samples using the PD-L1 (SP142) immunohistochemical
assay. TNBC status was conﬁrmed centrally, although for
some patients, eligibility was based on local assessment
following a protocol amendment. Tumours were assessed at
baseline and every 8 weeks for the ﬁrst year after randomisation, and every 12 weeks thereafter until disease
progression, withdrawal of consent, death or study closure,
whichever occurred ﬁrst. The tumour assessment technique
(contrast protocol for computed tomography scans and/or
magnetic resonance imaging) used at screening was used
throughout the trial. Tumour response was assessed according to RECIST version 1.1. All imaging data were
collected for central review by the IRC. Adverse events (AEs)
were recorded at each cycle, graded according to the National Cancer Institute Common Terminology Criteria
version 4.0.
RESULTS
Patient population
Between 25 August 2017 and 5 September 2019, 651 patients were enrolled from 150 sites in Europe, North and
South America, Asia and Africa; 431 were randomised to
receive atezolizumabepaclitaxel and 220 to placeboe
paclitaxel. Of 651 randomised patients, 292 (45%) had
PD-L1-positive (IC 1%) tumours. Samples from primary
(336/651) versus recurrent/metastatic breast cancer
(315/651) showed numerically higher PD-L1 prevalence
(48% versus 42%, respectively; not signiﬁcant). Two patients
did not receive any study treatment (one patient
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withdrawal and one physician decision) and two patients in
the placeboepaclitaxel arm received atezolizumab in error,
thus the safety population included 649 patients (432 in the
atezolizumabepaclitaxel arm and 217 in the placeboe
paclitaxel arm) (Figure 1).
Baseline characteristics were well balanced between the
treatment arms in both the PD-L1-positive population and
the ITT population (Table 1). Approximately half of the patients had received prior taxane therapy, one-third had de
novo metastatic TNBC and one-quarter had liver
metastases.
Efﬁcacy
The data cut-off for the primary PFS analysis was 15
November 2019. At this date, the median duration of
follow-up in the PD-L1-positive (primary analysis) population was 9.0 months (range 0.5-25.4 months) in the
atezolizumabepaclitaxel arm versus 8.6 months (range 0.026.1 months) in the placeboepaclitaxel arm. Corresponding
values in the ITT population were 8.8 versus 8.5 months,
respectively. Investigator-assessed PFS events had been
recorded in 61% of patients in the PD-L1-positive population and 67% of patients in the ITT population.
Adding atezolizumab to paclitaxel did not signiﬁcantly
improve investigator-assessed PFS in the PD-L1-positive
population (HR 0.82, 95% CI 0.60-1.12; log-rank P ¼ 0.20).
Median PFS was 6.0 months with atezolizumabepaclitaxel
versus 5.7 months with placeboepaclitaxel (Figure 2A).
The KaplaneMeier curves remained overlapping for the ﬁrst
7-8 months and then started to diverge. In the ITT population, median PFS was 5.7 versus 5.6 months, respectively
(Figure 2B); the PFS HR was 0.86 (95% CI 0.70-1.05). In
accordance with the hierarchical statistical design, PFS was
not formally tested in the ITT population.
The sensitivity analysis of IRC-assessed PFS showed an
HR of 0.73 (95% CI 0.54-1.00) in the PD-L1-positive population (Figure 2C). In subgroup analyses of PFS, the effect
was generally consistent with the primary results
(Supplementary Figure S1, available at https://doi.org/10.
1016/j.annonc.2021.05.801).
Unconﬁrmed best overall response rates favoured the
atezolizumab arm in both the PD-L1-positive population
[63% (95% CI 56-70%) with atezolizumabepaclitaxel versus
55% (95% CI 45-65%) with placeboepaclitaxel] and the
ITT population [54% (95% CI 49-58%) versus 47% (95% CI
41-54%), respectively]. Among responding patients,
median duration of response was 7.2 months (95% CI
5.5-13.6 months) in atezolizumab-treated patients and
5.5 months (95% CI 4.0-6.3 months) in placebo-treated
patients in the PD-L1-positive population. Corresponding
durations in the ITT population were 6.4 (95% CI 5.6-7.4)
versus 5.5 (95% CI 4.7-6.3) months, respectively. Conﬁrmed
response rates are provided in Supplementary Table S1,
available at https://doi.org/10.1016/j.annonc.2021.05.801.
At the ﬁnal OS analysis with a data cut-off of 4 September
2020, the median duration of follow-up in the PD-L1positive population was 15.2 (range 0.5-35.0) months
https://doi.org/10.1016/j.annonc.2021.05.801
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1196 patients screened
545 screen failures
651 randomised

220 assigned to placebo–paclitaxel
– 217 received placebo–paclitaxel
– 1 received no study therapy

Safety population n = 217

3 placebo ongoing
214 discontinued placebo
– 166 disease progression
– 7 symptomatic deterioration
– 7 death
– 11 adverse event
– 4 physician decision
– 17 patient withdrawal
– 2 other

431 assigned to atezolizumab–paclitaxel
– 430 received atezolizumab–paclitaxel
– 1 received no study therapy

2 assigned to placebo
received atezolizumab

6 paclitaxel ongoing
211 discontinued paclitaxel
– 148 disease progression
– 6 symptomatic deterioration
– 6 death
– 32 adverse event
– 3 physician decision
– 12 patient withdrawal
– 4 other

Safety population n = 432

27 paclitaxel ongoing
405 discontinued paclitaxel
– 266 disease progression
– 5 symptomatic deterioration
– 6 death
– 84 adverse event
– 13 physician decision
– 22 patient withdrawal
– 2 protocol deviation
– 1 non-compliance with study drug
– 6 other

44 atezolizumab ongoing
388 discontinued atezolizumab
– 306 disease progression
– 6 symptomatic deterioration
– 6 death
– 33 adverse event
– 9 physician decision
– 22 patient withdrawal
– 3 protocol deviation
– 1 non-compliance with study drug
– 2 other

46 alive on treatment

7 alive on treatment

Figure 1. Patient proﬁle.

versus 15.8 (range 0.0-35.3) months in the atezolizumabe
paclitaxel versus placeboepaclitaxel arms, respectively. In
the ITT population, the median duration of follow-up was
14.2 versus 14.5 months, respectively. At the ﬁnal data cutoff, deaths had been recorded in 123 (42%) of 292 patients
in the PD-L1-positive population (44% versus 39% in the
atezolizumabepaclitaxel versus placeboepaclitaxel arms,

respectively). The HR for OS was 1.11 (95% CI 0.76-1.64);
median OS was 22.1 months (95% CI 19.2-30.5 months)
with atezolizumabepaclitaxel versus 28.3 months (95% CI
19.1-not estimable) with placeboepaclitaxel (Figure 3A).
The 1-year OS rates were 75% (95% CI 68-81%) versus 83%
(95% CI 76-91%), respectively, and the 2-year OS rates were
48% (95% CI 39-57%) versus 51% (95% CI 37-64%),

Table 1. Baseline characteristics
Characteristic

PD-L1-positive population
Placeboepaclitaxel
(n ¼ 101)

Median (range) age, years
Sex, n (%)
Female
Male
Race, n (%)
White
Asian
Black or African American
Multiple/other
Unknown
ECOG performance status, n (%)
0
1
Metastatic sites, n (%)
Lung
Liver
Bone
>3 metastatic sites, n (%)
PD-L1 positive,a n (%)
Prior taxane, n (%)
Prior anthracycline, n (%)
Stage IV at initial diagnosis, n (%)

53 (25-78)
101 (100)
0
59
30
4
1
7

(58)
(30)
(4)
(1)
(7)

59 (58)
42 (42)
41
24
18
13
101
54
50
30

(41)
(24)
(18)
(13)
(100)
(53)
(50)
(30)

ITT population
Atezolizumabepaclitaxel
(n ¼ 191)
55 (23-83)

Placeboepaclitaxel
(n ¼ 220)
53 (25-81)

Atezolizumabepaclitaxel
(n ¼ 431)
54 (22-85)

191 (100)
0

220 (100)
0

430 (100)
1 (<1)

111
57
8
1
14

128
66
10
2
14

246
123
21
4
37

(58)
(30)
(4)
(1)
(7)

(58)
(30)
(5)
(1)
(6)

(57)
(29)
(5)
(1)
(9)

118 (62)
73 (38)

130 (59)
90 (41)

262 (61)
169 (39)

94
37
44
35
191
97
98
56

100
61
60
48
101
107
110
69

230
118
140
105
191
208
212
137

(49)
(19)
(23)
(18)
(100)
(51)
(51)
(29)

(45)
(28)
(27)
(22)
(46)
(49)
(50)
(31)

(53)
(27)
(32)
(24)
(44)
(48)
(49)
(32)

ECOG, Eastern Cooperative Oncology Group; ITT, intention-to-treat; PD-L1, programmed death-ligand 1.
a
As reported on interactive web-response system (for stratiﬁcation).
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100

Placebo–paclitaxel (n = 101)
Atezolizumab–paclitaxel (n = 191)

90
PFS probability (%)

80

Stratified HR = 0.82 (95% CI 0.60-1.12)
Log-rank P = 0.20

70
60
50
40
30
20
10

5.7
(95% CI 5.4-7.2)

0
0
Number at risk
Placebo–paclitaxel 101
Atezolizumab–paclitaxel 191

B

6.0
(95% CI 5.6-7.4)

3

6

9

81
152

33
69

14
44

12
15
Time (months)
7
22

100

21

24

27

2
8

0
3

0
0

0
0

Placebo–paclitaxel (n = 220)
Atezolizumab–paclitaxel (n = 431)

90
80
PFS probability (%)

4
15

18

Stratified HR = 0.86 (95% CI 0.70-1.05)
Not formally tested

70
60
50
40
30
20
10

5.6
(95% CI 5.4-6.5)

5.7
(95% CI 5.4-7.2)

0
0
Number at risk
Placebo–paclitaxel 220
Atezolizumab–paclitaxel 431

C

3

6

9

162
312

72
146

32
94

12
15
Time (months)
15
40

100

21

24

27

4
15

0
7

0
1

0
0

Placebo–paclitaxel (n = 101)
Atezolizumab–paclitaxel (n = 191)

90
80
PFS probability (%)

8
25

18

Stratified HR = 0.73 (95% CI 0.54-1.00)

70
60
50
40
30
20
10

5.6
(95% CI 5.3-7.1)

0
0
Number at risk
Placebo–paclitaxel 101
Atezolizumab–paclitaxel 191

6.2
(95% CI 5.6-7.4)

3

6

9

77
145

30
67

13
40

12
15
Time (months)
7
23

3
16

18

21

24

27

1
8

0
4

0
0

0
0

Figure 2. PFS (data cut-off 15 November 2019).
(A) investigator assessed in the PD-L1-positive population (primary analysis, events in 61% of patients); (B) investigator assessed in the ITT population (events in 67% of
patients); (C) IRC assessed in the PD-L1-positive population.
CI, conﬁdence interval; HR, hazard ratio; IRC, independent review committee; ITT, intention-to-treat; PD-L1, programmed death-ligand 1; PFS, progression-free survival.
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respectively. Results were similar in the ITT population
[deaths in 311 (48%) of 651 patients; 44% from disease
progression]: the OS HR was 1.12 (95% CI 0.88-1.43)
(Figure 3B). Median OS was 19.2 months (95% CI 16.6-22.1
months) with atezolizumabepaclitaxel versus 22.8 months
(95% CI 17.1-28.3 months) with placeboepaclitaxel. The
1-year OS rates in the ITT population were 69% (95% CI 6473%) in the atezolizumabepaclitaxel arm versus 73%
(95% CI 67-79%) in the placeboepaclitaxel arm. The
2-year OS rates were 42% (95% CI 36-48%) versus 45% (95%
CI 36-54%), respectively. A total of 223 patients (34%) were
alive in follow-up at the time of ﬁnal OS analysis (30% of the
atezolizumab arm versus 42% of the placebo arm).
An exploratory analysis of updated investigator-assessed
PFS at the time of the data cut-off for the ﬁnal OS
analysis showed a HR of 0.73 (95% CI 0.56-0.96) in the
PD-L1-positive population [median 7.2 (95% CI 5.7-9.0)
months with atezolizumabepaclitaxel versus 6.4 (95% CI
5.5-7.3) months with placeboepaclitaxel] (Supplementary
Figure S2A, available at https://doi.org/10.1016/j.annonc.
2021.05.801). In the ITT population, median PFS was 5.9
versus 5.6 months, respectively (Supplementary Figure S2B,
available at https://doi.org/10.1016/j.annonc.2021.05.801);
the PFS HR was 0.82 (95% CI 0.68-0.98).
No difference between treatment arms was observed
for time to deterioration in GHS/HRQoL in either the
PD-L1-positive population [HR 0.88 (95% CI 0.59-1.34);
median 12.5 months with atezolizumabepaclitaxel
versus 12.0 months with placeboepaclitaxel] or the ITT
population [HR 0.97 (95% CI 0.73-1.30); median 12.5 versus
17.4 months, respectively], indicating that baseline HRQoL
was maintained for a similar duration in both arms. Time to
deterioration in function scales (physical, role, cognitive)
showed consistent results (Supplementary Table S2, available at https://doi.org/10.1016/j.annonc.2021.05.801).
Treatment exposure
The median duration of atezolizumab/placebo and paclitaxel was six cycles in both treatment arms; mean and
median dose intensities of paclitaxel were similar in the two
treatment arms (Supplementary Table S3, available at
https://doi.org/10.1016/j.annonc.2021.05.801). Although
the protocol recommended minimising the steroid dose
after the ﬁrst two paclitaxel infusions, post hoc exploratory
analyses after unblinding indicated that the majority of
patients (w98%) received steroids during the study as
prophylactic or premedication treatment. Most patients
continued corticosteroid premedication throughout paclitaxel therapy, at a similar median steroid dose per cycle
(Supplementary Figure S3, available at https://doi.org/10.
1016/j.annonc.2021.05.801).
At the data cut-off for the ﬁnal OS analysis, 254 patients
(59%) in the atezolizumabepaclitaxel arm and 147 (67%) in
the placeboepaclitaxel arm had received further anticancer therapy after disease progression, most commonly
with capecitabine (29% versus 34%, respectively). Postprogression immunotherapy-based treatment was
6
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infrequent (Supplementary Table S4, available at https://
doi.org/10.1016/j.annonc.2021.05.801).
Safety
Compared with placeboepaclitaxel, atezolizumabe
paclitaxel was associated with a slightly higher incidence
of serious AEs (25% versus 18% with placeboepaclitaxel)
and grade 3/4 AEs (53% versus 46%, respectively), but no
increase in grade 5 AEs (2% in both arms). Fatal AEs in the
atezolizumab-containing arm comprised one case each of
sepsis, pulmonary sepsis, multiple organ dysfunction syndrome, cardiac failure, polymyositis and respiratory distress
and three cases of unexplained death. In the placebo arm,
fatal AEs comprised two cases of pneumonia and one case
each of sepsis, cardiac failure and suicide.
The most common AEs (25% in either arm) were alopecia, anaemia, peripheral neuropathy, diarrhoea, fatigue
and nausea. Generally, the incidences of speciﬁc AEs were
similar between the two treatment groups. The main exceptions (with a 5% absolute difference between treatment arms) were diarrhoea, vomiting, decreased appetite,
hypothyroidism and hyperthyroidism, all of which were
more common with atezolizumab-containing therapy than
paclitaxel alone (Supplementary Table S5, available at
https://doi.org/10.1016/j.annonc.2021.05.801 and Table 2).
The only grade 3/4 AE with a 2% difference between
treatment arms was alanine aminotransferase increased
(3% with atezolizumabepaclitaxel versus <1% with placeboepaclitaxel). All of these are known side-effects of
atezolizumab. A higher proportion of patients in the
atezolizumabepaclitaxel than the placeboepaclitaxel arm
experienced AEs leading to any treatment discontinuation
(21% versus 15%, respectively; 19% versus 15%, respectively, leading to discontinuation of paclitaxel; and 8%
versus 5%, respectively, leading to discontinuation of atezolizumab/placebo).
The incidence of AEs of special interest (all grades and
grade 3/4) was higher with atezolizumabepaclitaxel than
placeboepaclitaxel (Table 2). There was a higher incidence
of low-grade hypothyroidism and hyperthyroidism with
atezolizumabepaclitaxel, but no difference in the proportion of patients with rash (any grade or grade 3). Apart
from one patient with fatal polymyositis (occurring after
seven cycles of treatment, mentioned above), most of the
AEs of special interest were low grade and manageable. Ten
patients (2%) in the atezolizumabepaclitaxel arm experienced AEs of special interest that required systemic corticosteroids and led to discontinuation of atezolizumab
[versus one patient (<1%) in the placeboepaclitaxel arm
leading to placebo discontinuation].
DISCUSSION
In the IMpassion131 trial, the primary objective was not
met: combining atezolizumab with paclitaxel did not
signiﬁcantly improve investigator-assessed PFS in patients
with PD-L1-positive aTNBC. Similarly, there was no evidence
of a treatment effect on PFS in the ITT population, and the
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addition of atezolizumab to paclitaxel did not improve OS
(secondary endpoint) in either the PD-L1-positive or the ITT
population. However, the ﬁnal OS results provide no evidence of a detrimental effect and allay initial concerns
raised following release of very early results.
Efﬁcacy ﬁndings contrast with those of the IMpassion130
trial evaluating a different chemotherapy backbone (nabpaclitaxel rather than paclitaxel), which showed signiﬁcantly
improved PFS with the addition of atezolizumab to nabpaclitaxel [HR 0.80 (95% CI 0.69-0.92) in the ITT population and HR 0.62 (95% CI 0.49-0.78) in the PD-L1-positive
population5] and a clinically meaningful effect on OS in
the PD-L1-positive population [HR 0.67 (95% CI 0.53-0.86),
not formally tested7]. The baseline characteristics of the
patient populations in the two trials are similar with respect
to median age and the proportion of patients with PD-L1positive tumours, liver metastases and prior anthracycline

A

100

and taxane exposure (albeit taxane-pretreated patients in
IMpassion130 were less likely than those in IMpassion131
to be re-exposed to the same taxane, given the nabpaclitaxel backbone in IMpassion130). There was a slightly
smaller proportion of patients with de novo metastatic
disease in IMpassion131 than in IMpassion130 (31% versus
37%, respectively) and a higher proportion of Asian patients
(29% versus 18% in IMpassion130). The higher prevalence
of PD-L1 positivity in primary compared with metastatic
samples is consistent with observations in IMpassion130, in
which the prevalence was 44% in primary tissue versus 36%
in metastatic tissue.15 Median PFS in the control arm of the
two trials was remarkably similar in the ITT populations
(5.6 months with paclitaxel alone in IMpassion131 versus
5.5 months with nab-paclitaxel alone in IMpassion130) and
the PFS HRs in the ITT populations were similar, with
overlapping 95% CIs. In the PD-L1-positive populations,
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Figure 3. OS (data cut-off 4 September 2020).
(A) PD-L1-positive population; (B) ITT population.
CI, conﬁdence interval; HR, hazard ratio; ITT, intention-to-treat; NE, not estimable; OS, overall survival; PD-L1, programmed death-ligand 1.
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Table 2. AEs of special interest for atezolizumab (safety population; data cut-off 4 September 2020)
Immune-mediated AEs by medical concept, n (%)

Any
Hepatitis (diagnosis)b
Pneumonitis
Hypothyroidism
Hyperthyroidism
Diabetes mellitus
Adrenal insufﬁciency
Infusion-related reactions
Pancreatitis
Colitis
Rash
Ocular inﬂammatory toxicity
Severe cutaneous reactions
Myositis þ rhabdomyolysis
Myositis
GuillaineBarré syndrome
Myasthenia gravis
Meningoencephalitis
Nephritis
Meningitis
Hypophysitis

Placeboepaclitaxel
(n [ 217)

Atezolizumabepaclitaxel
(n [ 432)

Any grade

Grade 3/4a

Any grade

Grade 3/4a

116 (53)
2 (0.9)
3 (1)
12 (6)
0
2 (0.9)
0
7 (3)
1 (0.5)
2 (0.9)
66 (30)
1 (0.5)
2 (0.9)
0
0
0
0
0
1 (0.5)i
0
1 (0.5)f

11 (5)
0
0
0
0
2 (0.9)
0
0
1 (0.5)
2 (0.9)
2 (0.9)
0
0
0
0
0
0
0
0
0
1 (0.5)

268
7
16
60
25
5
3
15
9
3
141
4
1
2
2
1
1
1
2
1
1

49 (11)
2 (0.5)
3 (0.7)
0
0
4 (0.9)
0
3 (0.7)
7 (2)c
1 (0.2)
4 (0.9)
0
0
0
1 (0.2)
1 (0.2)
1 (0.2)
0
1 (0.2)
0
0

(62)
(2)
(4)
(14)
(6)
(1)
(0.7)
(3)
(2)
(0.7)
(33)
(0.9)
(0.2)d
(0.5)e
(0.5)e
(0.2)f
(0.2)g
(0.2)h
(0.5)
(0.2)h
(0.2)i

AE, adverse event.
a
Grade 3/4 AE refers to the highest grade observed; there was only one AE of special interest with fatal outcome (polymyositis in one patient in the atezolizumab arm,
considered by the investigator to be related to atezolizumab).
b
Sponsor-deﬁned group of terms that represent events suggestive of a hepatitis diagnosis (as opposed to events associated with liver function test abnormalities only, which are
not presented separately in the table but are included in the total number of AEs of special interest).
c
No grade 4 pancreatitis events except grade 4 enzyme elevations.
d
One grade 2 case of bullous dermatitis.
e
Includes one fatal case of polymyositis.
f
One grade 3 case.
g
One grade 4 case.
h
One grade 1 case of photophobia.
i
One grade 1 case.
There were no cases of rhabdomyolysis, encephalitis, vasculitis, myocarditis, haemolytic anaemia or haemophagocytic lymphohistiocytosis.

median PFS was slightly longer with paclitaxel in IMpassion131 than with nab-paclitaxel in IMpassion130 (5.7
versus 5.0 months, respectively) and there was a more
marked difference in HRs. Turning to OS, performance of the
control arms differed substantially between the trials,
especially in the PD-L1-positive population (median OS of
28.3 months with paclitaxel alone in IMpassion131 versus
17.9 months with nab-paclitaxel alone in IMpassion1307).
However, the median OS in IMpassion131 should be interpreted with considerable caution, being based on events in
only 39 (39%) of 101 patients and with extensive censoring
before the median, translating into uncertainty with a wide
95% CI. Ongoing translational research may be of value in
uncovering possible explanations for the IMpassion131 results; the lack of information on BRCA status is a limitation,
as imbalances between treatment arms for this prognostic
factor may not be detected. Furthermore, at the eventdriven ﬁnal OS analysis with the prespeciﬁed number of
OS events in the PD-L1-positive population in IMpassion131, median follow-up was 14.2 months in
atezolizumab-treated patients compared with 19.7 months
in atezolizumab-treated patients in IMpassion130 (events in
74% of the ITT population).7 We observed no major differences between treatment arms in the type and extent of
treatment administered after progression in IMpassion131.
8
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Findings from IMpassion131 also contrast with recently
published results from the KEYNOTE-355 trial, which evaluated a broader range of chemotherapy backbones
(including both nab-paclitaxel and paclitaxel, as well as
gemcitabine/carboplatin) with a different immunotherapy
agent, pembrolizumab.10 The overall aim of KEYNOTE-355
was broadly similar to that of IMpassion131, but there
were important differences with respect to eligibility, PD-L1
testing, chemotherapy backbone and statistical design. The
PFS HR in the ITT population was 0.82, similar to IMpassion131. However, the PFS HR in the PD-L1-positive population, although identiﬁed using a different assay, was 0.65.
Despite longer follow-up, OS results have not yet been reported from KEYNOTE-355. Interestingly, there was no evidence that paclitaxel was a worse chemotherapy partner
than nab-paclitaxel,10 although the taxane backbone was
chosen by the investigator and therefore the populations
treated with each formulation of paclitaxel may differ
substantially.
An exploratory analysis of updated PFS results at the time
of the ﬁnal OS analysis suggests an effect of atezolizumab,
with maintained and even enhanced separation of the
curves when compared with the primary PFS results.
Although there appears to be no difference between
treatment arms during the ﬁrst 7-8 months of treatment,
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the subsequent diversion of the curves raises the question
why the difference occurs much later in the IMpassion131
trial, in contrast to IMpassion130. One of the hypotheses is
the impact of concomitant steroids during paclitaxel therapy, potentially dampening the effect of immunotherapy.
This remains an unanswered question, and the hypothesis is
undermined by observations in KEYNOTE-355, which
showed beneﬁt from immunotherapy combined with a
paclitaxel backbone as well as with a nab-paclitaxel backbone, albeit this was an unstratiﬁed subgroup with very
small sample size. Like IMpassion131, the KaplaneMeier
curves for PFS in the PD-L1-positive and ITT populations
overlap for the ﬁrst few months, without immediate
separation.
The safety proﬁle of the atezolizumabepaclitaxel combination was generally consistent with the known effects of
the individual study drugs and experience from the
IMpassion130 trial.5 The proportion of atezolizumabtreated patients with hypothyroidism was identical in
IMpassion130 and IMpassion131 (14% any grade; 0% grade
3/4). However, in contrast to IMpassion130, there was no
increase in the incidence of rash with atezolizumab in
IMpassion131. No new safety signals were seen and no
cumulative effects emerged with longer follow-up. There
was no evidence that atezolizumab compromised the ability
to deliver paclitaxel, nor did toxicity explain the lack of
beneﬁt. There was no imbalance in toxicity-related mortality
observed between arms. These ﬁndings are supported by
results of PRO analyses, demonstrating that the addition of
atezolizumab to paclitaxel did not compromise patients’
HRQoL or day-to-day functioning, or impose additional sideeffect bother.
In conclusion, results from IMpassion131 do not show a
signiﬁcant beneﬁt from combining atezolizumab with
paclitaxel, contrasting with ﬁndings from previously published trials of ﬁrst-line immune checkpoint blockade for
metastatic TNBC. The reasons for this difference remain
undeﬁned.
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