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ABSTRACT

PURPOSE Althoughcheckpoint inhibitorshave improvedfirst-line treatmentfornon–small
cell lung cancer (NSCLC), a therapeutic need remains for patients whose disease
does not respond or who experience disease progression after anti–PD-L1/PD-1
immunotherapy. CONTACT-01 (ClinicalTrials.gov identifier: NCT04471428)
evaluated atezolizumab plus cabozantinib versus docetaxel in patients with me-
tastatic NSCLCwho developed disease progression after concurrent or sequential
treatment with anti–PD-L1/PD-1 and platinum-containing chemotherapy.

METHODS This multicenter, open-label, phase III trial randomly assigned patients 1:1 to
atezolizumab 1,200 mg intravenously once every 3 weeks (q3w) plus cabo-
zantinib 40 mg orally once daily or docetaxel 75 mg/m2 intravenously once
every 3 weeks. The primary end point was overall survival (OS).

RESULTS One hundred eighty-six patients were assigned atezolizumab plus cabo-
zantinib, and 180 docetaxel. MinimumOS follow-up was 10.9 months. Median
OS was 10.7 months (95% CI, 8.8 to 12.3) with atezolizumab plus cabozantinib
and 10.5 months (95% CI, 8.6 to 13.0) with docetaxel (stratified hazard ratio
[HR], 0.88 [95% CI, 0.68 to 1.16]; P 5 .3668). Median progression-free
survival was 4.6 months (95% CI, 4.1 to 5.6) and 4.0 months (95% CI, 3.1
to 4.4), respectively (stratified HR, 0.74 [95% CI, 0.59 to 0.92]). Serious
adverse events (AEs) occurred in 71 (38.4%) patients receiving atezolizumab
plus cabozantinib and 58 (34.7%) receiving docetaxel. Grade 3/4 treatment-
related AEs occurred in 73 (39.5%) patients receiving atezolizumab plus
cabozantinib and 58 (34.7%) receiving docetaxel. Grade 5 AEs occurred in 14
(7.6%) and 10 (6.0%) patients in the atezolizumab plus cabozantinib and
docetaxel arms, respectively (treatment-related in four [2.2%] and one
[0.6%], respectively).

CONCLUSION Atezolizumab plus cabozantinib after disease progression following anti–PD-
L1/PD-1 immunotherapy and platinum-containing chemotherapy for metas-
tatic NSCLC did not improve OS compared with docetaxel. Safety was consistent
with known profiles of these agents.

INTRODUCTION

Most patients with non–small cell lung cancer (NSCLC) are
initially diagnosed with metastatic disease.1 For metastatic
NSCLC without molecular alterations2,3 platinum-
containing regimens are standard first-line (1L) treatment
approaches. The introduction of cancer immunotherapies

has improved survival outcomes, with several approved as 1L
treatment for metastatic NSCLC.4-12

For patients whose disease progresses on anti–PD-L1/PD-1
(PD(L)1) and platinum-containing therapy, subsequent
options include single-agent chemotherapy, or combina-
tion treatment with docetaxel plus ramucirumab or
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nintedanib.2,13,14 As disease progression during or after initial
treatment remains common, effective and tolerable 2L1
options are needed, particularly for those previously treated
with immunotherapy.

Cabozantinib is a potent inhibitor of multiple receptor ty-
rosine kinases, including VEGFR2, MET, and RET, and TAM
family kinases TYRO3, AXL, and MER, which play impor-
tant roles in tumor cell proliferation and neovascularization,
and are implicated in antitumor immune response
suppression.15,16 In the United States, Europe, and other
countries, cabozantinib is approved to treat advanced renal
cell carcinoma (RCC) asmonotherapy or in combinationwith
nivolumab, and asmonotherapy in hepatocellular carcinoma
and differentiated thyroid cancer.17-20 In preclinical models,
cabozantinib promotes an immune-permissive environ-
ment, suggesting potential synergistic effects when com-
bined with checkpoint inhibitors (CPIs).21 In advanced
NSCLC, cabozantinib demonstrated encouraging prelimi-
nary clinical activity when used in combination with ate-
zolizumab in patients with previous CPI exposure.22

CONTACT-01 is a phase III multicenter, randomized,
open-label study of atezolizumab plus cabozantinib versus
docetaxel for metastatic NSCLC previously treated with
anti–PD-(L)1 therapy and platinum-based chemotherapy.
Here, we report the final overall survival (OS) analysis.

METHODS

Study Design and Participants

CONTACT-01 (ClinicalTrials.gov identifier: NCT04471428)
evaluated atezolizumab and cabozantinib versus docetaxel in
patients age 18 years and older with metastatic NSCLC,
measurable disease per RECIST 1.1, and an Eastern

Cooperative Oncology Group performance status of 0 or 1.
Patients with asymptomatic, treated CNS metastases were
eligible. Patients must have had radiologic progression after
treatment with platinum-containing chemotherapy and
anti–PD-(L)1 immunotherapy, administered concurrently or
sequentially for metastatic NSCLC. Additional eligibility cri-
teria are provided in the Data Supplement (online only).

The final protocol (Data Supplement), amendments, and
patients’ informed consent documents were reviewed and
approved by the institutional review boards and independent
ethics committees at each site. This study was conducted in
compliance with the Declaration of Helsinki and the Inter-
national Conference on Harmonisation Guideline for Good
Clinical Practice.

Randomization and Masking

Patientswere centrally randomly assigned 1:1 to receive open-
label atezolizumab plus cabozantinib or docetaxel using a
parallel-group design. Randomization was stratified by his-
tology (nonsquamous v squamous) and previous NSCLC
treatment regimen(s): (1) concurrent platinum-containing
chemotherapy and anti–PD-(L)1 antibody; (2) platinum-
containing chemotherapy first, occurrence of disease pro-
gression, followed by anti–PD-(L)1 antibody; (3) anti–PD-(L)
1 antibody monotherapy first, occurrence of disease pro-
gression, followed by platinum-containing chemotherapy;
and (4) anti–PD-(L)1 antibodymonotherapyfirst, occurrence
of disease progression, followed by continued anti–PD-(L)1
antibody plus platinum-containing chemotherapy.

Procedures

During each 21-day cycle, patients received atezolizumab
1,200 mg intravenously on day 1 with cabozantinib 40 mg

CONTEXT

Key Objective
To evaluate the efficacy and safety of atezolizumab plus cabozantinib versus docetaxel in patients with metastatic non–
small cell lung cancer (NSCLC) after disease progression following anti–PD-L1/PD-1 immunotherapy and chemotherapy.

Knowledge Generated
Overall survival was not improved with atezolizumab plus cabozantinib compared with docetaxel. Secondary end points of
progression-free survival and duration of response showed numerical improvements favoring atezolizumab plus cabo-
zantinib. No new safety findings were reported for atezolizumab or cabozantinib. Overall, results do not support the
combined use of atezolizumab plus cabozantinib after progression on previous checkpoint inhibitor (CPI) and platinum-
based chemotherapy in metastatic NSCLC.

Relevance (T.E. Stinchcombe)
This study did not demonstrate activity of a multi-targeted tyrosine kinase inhibitor in combination with immune CPI in
unselected patients with progressive disease after immunotherapy.*

*Relevance section written by JCO Associate Editor Thomas E. Stinchcombe, MD.
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(two 20-mg tablets) orally once daily or docetaxel 75 mg/m2

intravenously on day 1. Patients continued atezolizumab
with cabozantinib until RECIST 1.1 disease progression,
unacceptable toxicity, or loss of clinical benefit per the in-
vestigator (Data Supplement). Patients receiving docetaxel
continued treatment until unacceptable toxicity or RECIST
1.1 disease progression.

Outcomes

The primary efficacy end point was OS. Secondary efficacy
end points were progression-free survival (PFS), con-
firmed objective response rate (ORR), and duration of
response (DOR), all investigator-assessed per RECIST 1.1,
6-month and 1-year PFS rates, and 1-year and 2-year OS
rates. Safety was evaluated using National Cancer Insti-
tute Common Terminology Criteria for Adverse Events,
Version 5.0.

Statistical Analysis

Sample size determination was based on the estimated
number of OS events required to demonstrate superiority
with regards to OS, using the following assumptions: 1:1
random assignment; two-sided significance level of 0.05;
90% power to detect a hazard ratio (HR) of 0.64 in OS; one
planned interim OS analysis; and a dropout rate of 5% per
24 months for each arm. A sample size of approximately 350
patients was targeted and the final OS analysis was planned
when approximately 220 OS events had occurred. The
number of final OS events corresponds to a minimum de-
tectable difference in the HR of 0.757. Crossing boundaries
determining statistical significance for OS were based on the
Hwang-Shih-DeCani alpha spending function with the
gamma parameter of –2.5.23 The prespecified interim OS
analysis was conducted by the independent Data Coordinator
Center and reviewed by the independent Data Monitoring
Committee (iDMC) after 180 OS events had occurred. The
iDMC recommended continuation of the trial until its pre-
specified final OS analysis. A stratified log-rank test was
used to compare the primary end point of OS between arms.
OSwas defined as the time from randomassignment to death
from any cause. Patients who were not reported as having
died at the time of analysis were censored at the date they
were last known to be alive. Patients without postbaseline
information were censored at the randomization date. HRs
and associated 95%CIs were estimated using a stratified Cox
regression model. Unstratified OS analyses were also per-
formed. The log-rank test and Cox model used the same
stratification factors as those used for random assignment.
Kaplan-Meier methodology was used for estimation of OS
medians and survival curves. Brookmeyer-Crowley meth-
odology was used to construct the 95% CI for median OS.24

For details on efficacy end points, see the Data Supplement.

The safety-evaluable population was defined as randomly
assigned patients who received any amount of study drug.
Patients were grouped according to treatment received. SAS

version 9.4 (SAS Institute, Cary, NC) was used for statistical
analyses.

RESULTS

From October 2020 to November 2021, 366 patients at 97
study sites in 15 countries (Appendix Table A1, online only)
were enrolled, comprising the intention-to-treat (ITT)
population, with 186 patients assigned to atezolizumab plus
cabozantinib and 180 to docetaxel (Fig 1). At the clinical
cutoff date (CCOD: September 28, 2022), minimum follow-
up was 10.9 months. Baseline characteristics were generally
well balanced between arms (Table 1). PD-L1 expression
status was available for 334 patients (91.3%), predominantly
based on archival, CPI-näıve tumors; 248 (74.3%) samples
were tested locally using one of several approved PD-L1
assays, and 86 (25.7%) were tested centrally using SP263
(Table 1). Themost commonprevious regimen formetastatic
NSCLC was concurrent platinum and anti–PD-(L)1 therapy,
in 107 patients (57.5%) and 106 (58.9%) in the atezolizumab
plus cabozantinib and docetaxel arms, respectively.

Median OS in the ITT population was 10.7 months (95% CI,
8.8 to 12.3) in the atezolizumab plus cabozantinib arm and
10.5 months (95% CI, 8.6 to 13.0) in the docetaxel arm
(stratified HR, 0.88 [95% CI, 0.68 to 1.16]; P5 .3668; Fig 2A).
At CCOD, 114 patients (61.3%) in the atezolizumab plus
cabozantinib arm and 106 (58.9%) in the docetaxel arm had
died. The 1-year OS rate was 43.3% (95% CI, 36.0 to 50.6) in
the atezolizumab plus cabozantinib arm and 44.1% (95% CI,
36.2 to 52.1) in the docetaxel arm; 2-year OS rates were not
estimable.

Exploratory OS analyses showed that the treatment effect
among most subgroups was consistent with the ITT pop-
ulation (Fig 2B). Some subgroups appeared to favor doce-
taxel, albeit with overlapping CIs, includingwomen, patients
with current tobacco use, patientswho received anti–PD-(L)
1 followed by platinum as previous NSCLC treatment, and
patients with PD-L1 ≥50%. Median OS for women was
9.8 months in the atezolizumab plus cabozantinib arm and
not reached in the docetaxel arm (unstratified HR, 1.70 [95%
CI, 0.98 to 2.96]); for men, the respective median OS du-
rations were 10.8 and 9.5 months (unstratified HR, 0.72
[95% CI, 0.53 to 0.98]; Fig 2B and Data Supplement, Fig S1).
Baseline characteristics by sex were generally well balanced
between arms, except for histology (squamous:male, 31.4%;
female, 9.5%; nonsquamous: male, 68.6%; female, 90.5%)
and tobacco use history (never: male, 8.4%; female, 25.7%;
former: male, 71.3%; female, 57.1%; Data Supplement, Table
S2). Higher PD-L1 expression did not appear to favor ate-
zolizumab plus cabozantinib over docetaxel. Median OS for
the PD-L1 ≥50% subgroup was 11.9 months in the atezoli-
zumab plus cabozantinib arm versus 13.4 months in the
docetaxel arm (unstratified HR, 1.25; 95% CI, 0.73-2.15). In
the PD-L1 1%-49% subgroup, median OS was 11.6 and
11.0 months, respectively (unstratified HR, 0.66 [95% CI,
0.40 to 1.11]; Fig 2B).
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PFS events occurred in 162 patients (87.1%) in the atezoli-
zumab plus cabozantinib arm and 150 (83.3%) in the
docetaxel arm (Fig 3). Median PFS was 4.6 months (95% CI,
4.1 to 5.6) with atezolizumab plus cabozantinib and
4.0 months (95% CI, 3.1 to 4.4) with docetaxel (HR, 0.74
[95% CI, 0.59 to 0.92]). The 6-month PFS rates were 39.5%
(95% CI, 32.4 to 46.6) and 23.7% (95% CI, 17.0 to 30.3),
respectively, and 1-year PFS rateswere 14.7% (95%CI, 9.4 to
20.0) and 8.4% (95% CI, 4.0 to 12.8), respectively. ORR was
11.8% (n 5 22; 95% CI, 7.6-17.4) in the atezolizumab plus
cabozantinib arm and 13.3% (n 5 24; 95% CI, 8.7 to 19.2) in
the docetaxel arm. Median DOR was 5.6 months (95% CI, 3.1
to 10.3) with atezolizumab plus cabozantinib and 4.3months
(95% CI, 3.3 to 5.6) with docetaxel (Table 2).

In the atezolizumab plus cabozantinib and docetaxel arms,
64 (34.4%) and 68 (37.8%) patients, respectively, received

subsequent nonprotocol anticancer therapy (Data Supple-
ment, Table S3). In the atezolizumab plus cabozantinib arm,
58 patients (31.2%) received chemotherapy, 19 (10.2%) re-
ceived targeted therapy, and 1 (0.5%) received cancer im-
munotherapy. In the docetaxel arm, 55 patients (30.6%)
received chemotherapy, 14 (7.8%) received targeted therapy,
and 11 (6.1%) received cancer immunotherapy.

Overall, 185 patients in the atezolizumab plus cabozantinib
arm and 167 in the docetaxel arm received ≥1 dose of study
treatment and were included in the safety-evaluable pop-
ulation. Median treatment duration was 4.2 months (range,
0-20 months) for atezolizumab, 3.9 months (range, 0-21
months) for cabozantinib, and 2.1 months (range, 0-19
months) for docetaxel. Any-cause adverse events (AEs)
occurred in 98.4% of patients in the atezolizumab plus
cabozantinib arm and 94.0% in the docetaxel arm (grade 3/4

Randomly assigned
(n = 366)

Assessed for eligibility
(N = 517)

Discontinued atezolizumab
  Disease progression
  AE
  Death
  Symptomatic deterioration
  Withdrawal by patient
  Physician decision

(n = 156)
(n = 105)
(n = 16)
(n = 20)
(n = 9)
(n = 4)
(n = 2)

Discontinued cabozantinib
  Disease progression
  AE
  Death
  Symptomatic deterioration
  Withdrawal by patient
  Physician decision

(n = 157)
(n = 95)
(n = 28)
(n = 19)
(n = 8)
(n = 5)
(n = 2)

Safety evaluable
  Received randomly assigned treatment

Assigned to atezolizumab plus cabozantinib (n = 186)

(n = 185)
(n = 185)

Remained on study
  In survival follow-up
  Remained on treatment
    Remained on atezolizumab
    Remained on cabozantinib

(n = 68)
(n = 39)
(n = 29)
(n = 29)
(n = 28)

Included in the intention-to-treat analysis (n = 186)

Assigned to docetaxel

Safety evaluable
  Received randomly assigned treatment

Discontinued docetaxel
  Disease progression
  AE
  Death
  Withdrawal by patient
  Physician decision
  Symptomatic deterioration

(n = 164)
(n = 98)
(n = 24)
(n = 13)
(n = 12)
(n = 11)
(n = 6)

In survival follow-up
Remained on study
  Remained on docetaxel

(n = 42)
(n = 45)
(n = 3)

(n = 180)

(n = 167)
(n = 167)

Included in the intention-to-treat analysis (n = 180)

(n = 151)
(n = 21)
(n = 19)

(n = 13)
(n = 7)
(n = 7)

(n = 84)

Ineligible
  Hematologic and end-organ function
  Symptomatic, untreated, or actively progressing CNS
    metastases
  ECOG PS
  Previous therapy with cabozantinib or docetaxel
  Thromboembolic event �6 months prior to study treatment
  Other

Did not receive treatment
(n = 13)

Did not receive treatment
(n = 1)

FIG 1. CONSORT diagram. Screened, randomly assigned, and treated patients, as well as analysis populations, are shown. AE, adverse
event; ECOG PS, Eastern Cooperative Oncology Group performance status.
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AEs in 89 [48.1%] and 76 [45.5%], respectively; Data Sup-
plement, Table S4). In the atezolizumab plus cabozantinib
and docetaxel arms, 177 (95.7%) and 135 (80.8%) patients,

respectively, had AEs related to any study treatment
(Table 3). In the atezolizumab plus cabozantinib arm,
treatment-related AEs that occurred in ≥20% of patients

TABLE 1. Baseline Characteristics

Characteristic Atezolizumab 1 Cabozantinib (n 5 186) Docetaxel (n 5 180)

Age, years, median (range) 64 (33-84) 66 (26-91)

Sex, No. (%)

Male 134 (72.0) 127 (70.6)

Female 52 (28.0) 53 (29.4)

Race, No. (%)a

White 130 (69.9) 111 (61.7)

Asian 41 (22.0) 53 (29.4)

Black or African American 2 (1.1) 1 (0.6)

Ethnicity, No. (%)b

Not Hispanic or Latino 164 (88.2) 158 (87.8)

Hispanic or Latino 4 (2.2) 7 (3.9)

ECOG PS, No. (%)

0 73 (39.2) 52 (28.9)

1 113 (60.8) 128 (71.1)

Histology, No. (%)c

Squamous 48 (25.8) 44 (24.4)

Nonsquamous 138 (74.2) 136 (75.6)

Tobacco use history, No. (%)

Never 26 (14.0) 23 (12.8)

Former 127 (68.3) 119 (66.1)

Current 33 (17.7) 38 (21.1)

Previous NSCLC treatment, No. (%)c

Concurrent platinum 1 anti–PD-(L)1 107 (57.5) 106 (58.9)

Platinum-based chemotherapy, then anti–PD-(L)1 53 (28.5) 51 (28.3)

Anti–PD-(L)1 monotherapy, then platinum 24 (12.9) 23 (12.8)

Anti–PD-(L)1 monotherapy, then platinum added at progression 2 (1.1) 0

Duration of previous CPI treatment to PD, No. (%)d

<6 months 76 (41.1) 67 (37.6)

≥6 months 109 (58.9) 111 (62.4)

PD-L1 status, No. (%)e

<1% 68 (36.6) 70 (38.9)

≥1% 100 (53.8) 103 (57.2)

1%-49% 49 (26.3) 49 (27.2)

≥50% 47 (25.3) 51 (28.3)

NOTE. Data are based on the intention-to-treat population. PD-L1 data were collected from 93% of patients. Archival pre–anti-PD-(L)1 treatment
tumors were tested centrally (25%, VENTANA SP263 assay) or locally (75%, multiple assays).
Abbreviations: CPI, checkpoint inhibitor; ECOG PS, Eastern Cooperative Oncology Group performance status; IHC, immunohistochemistry; NSCLC,
non–small cell lung cancer; TPS, tumor proportion score.
aRace was unknown in 13 (atezolizumab 1 cabozantinib arm) and 15 (docetaxel arm) patients.
bEthnicity was unknown or not reported in 18 (atezolizumab 1 cabozantinib arm) and 15 (docetaxel arm) patients.
cPer electronic case report form.
dOn the basis of available data for 185 (atezolizumab 1 cabozantinib arm) and 178 (docetaxel arm) patients.
ePD-L1 statuswas unknown in 22 (atezolizumab1 cabozantinib arm) and 10 (docetaxel arm) patients. Seven patients in the PD-L1 ≥1% categorywere
excluded from evaluation in the PD-L1 1%-49% or ≥50% subsets as the reported PD-L1 data from these patients did not enable these categorizations.
PD-L1 ≥1% was defined as ≥1% TPS for 22C3, ≥1% PD-L1 for 28-8, ≥1% TC for SP263, ≥1% IC/1% TC for SP142, or ≥1% TPS for QR1 IHC assays. PD-L1
1%-49% was defined as 1%-49% TPS for 22C3, 1%-49% PD-L1 for 28-8, 1%-49% TC for SP263, or 1%-49% TPS for QR1 IHC assays. PD-L1 ≥50% was
defined as ≥50% TPS for 22C3, ≥10% PD-L1 for 28-8, ≥50% TC for SP263, ≥10% IC/50% TC for SP142, or ≥50% TPS for QR1 IHC assays.
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A
100

80

OS
 (%

) 60

40

20

0

186 182 174 158 146 132 127 115 109 101 94 85 65 58 52 40 37 26 19 12 8 4 2
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Time Since Random Assignment (months)
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Atezolizumab plus cabozantinib

Docetaxel

No. at risk:

Atezolizumab plus cabozantinib

Docetaxel

HR 0.88 (95% CI, 0.68–1.16);
two-sided log-rank P = .3668

B
Atezolizumab Plus

Cabozantinib Docetaxel

Unstratified

HR (95% CI)

Events (n)/
Patients (N)

Median OS,
Months (95% CI)

Events (n)/
Patients (N)

Median OS,
Months (95% CI)

Overall 186 10.7 180 10.5 0.91 (0.70–1.18)

Age, years
<65 59/95 10.4 52/83 10.5 0.87 (0.60–1.27)
�65 55/91 10.8 54/97 10.8 0.93 (0.64–1.36)

Sex
Male 80/134 10.8 86/127 9.5 0.72 (0.53–0.98)
Female 34/52 9.8 20/53 NE 1.70 (0.98–2.96)

Racea

White 83/130 9.8 73/111 10.6 0.91 (0.67–1.25)
Asian 24/41 11.6 24/53 10.4 1.03 (0.58–1.83)

Ethnicitya

Not Hispanic or Latino 104/164 10.4 93/158 10.5 0.95 (0.72–1.26)
Not reported 7/15 NE 6/12 NE 0.88 (0.30–2.63)

ECOG PS
0 37/73 13.3 26/52 13.7 0.90 (0.55–1.49)
1 77/113 9.4 80/128 9.5 0.96 (0.70–1.31)

Histologyb

Non-squamous 82/138 10.8 74/136 11.1 0.99 (0.72–1.35)
Squamous 32/48 10.6 32/44 8.0 0.69 (0.42–1.13)

Tobacco history
Never 15/26 9.8 15/23 7.8 0.70 (0.34–1.45)
Former 76/127 11.5 68/119 10.5 0.87 (0.62–1.20)
Current 23/33 8.3 23/38 10.5 1.27 (0.71–2.27)

Previous NSCLC treatmentb

Platinum + anti–PD-(L)1 67/107 9.8 66/106 9.5 0.90 (0.64–1.27)
Platinum, then anti–PD-(L)1 31/53 12.6 26/51 10.5 0.80 (0.47–1.34)
Anti–PD-(L)1, then platinum 16/24 9.8 14/23 11.9 1.26 (0.61–2.58)

Duration of previous CPI to PDc

<6 months 56/76 7.3 44/67 9.0 1.06 (0.71–1·57)
�6 months 57/109 12.5 61/111 11.9 0.78 (0.55–1.13)

PD-L1 statusc,d

<1% 44/68 9·5 43/70 9.2 0.92 (0.61–1.41)
�1% 60/100 11.6 58/103 11.1 0.90 (0.62–1.29)
1%-49% 29/49 11.6 30/49 11.0 0.66 (0.40–1.11)
�50% 28/47 11.9 25/51 13.4 1.25 (0.73–2.15)

Favors
Docetaxel

Favors Atezolizumab Plus
Cabozantinib

0.3 3.01.0

FIG 2. OS. (A) Kaplan-Meier analysis of OS with atezolizumab plus cabozantinib versus docetaxel monotherapy in the intention-to-treat
population. Stratified HR is reported. (B) Forest plot of OS by treatment arms in subgroups defined by (continued on following page)
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were diarrhea (40.5%), decreased appetite (24.9%), and
palmar-plantar erythrodysesthesia syndrome (21.6%). In
the docetaxel arm, treatment-related AEs that occurred
in ≥20% of patients were alopecia (22.2%) and asthenia
(21.6%).

Grade 5 AEs occurred in 14 patients (7.6%) in the atezoli-
zumab plus cabozantinib arm and 10 (6.0%) in the docetaxel
arm; these were deemed related to study treatment by the
investigator in 4 (2.2%) and 1 (0.6%) patients, respectively
(Data Supplement, Table S4). In the atezolizumab plus
cabozantinib arm, two patients (1.1%) had grade 5 pneu-
monitis (related to atezolizumab), one patient (0.5%) had a
grade 5 pulmonary hemorrhage (related to cabozantinib),
and one patient (0.5%) had grade 5 pneumopericardium
(related to atezolizumab and cabozantinib). In the docetaxel
arm, one patient (0.6%) had grade 5 treatment-related
sepsis. In the atezolizumab plus cabozantinib and doce-
taxel arms, 71 (38.4%) and 58 (34.7%) patients, respectively,
had serious AEs (SAEs; Data Supplement, Table S4). In the
atezolizumab plus cabozantinib arm, SAEs that occurred
in ≥2% of patients were pneumonia (5.4%), pyrexia (2.7%),
and vascular device infection (2.2%). In the docetaxel arm,

SAEs that occurred in ≥2% of patients were pneumonia
(6.0%), febrile neutropenia (4.8%), pneumonitis (3.0%),
and respiratory failure (2.4%). In the atezolizumab plus
cabozantinib and docetaxel arms, 32 patients (17.3%) and 24
(14.4%), respectively, had AEs leading to study drug dis-
continuation. In the atezolizumab plus cabozantinib arm,
138 patients (74.6%) had AEs leading to dose interruption or
reduction versus 77 (46.1%) in the docetaxel arm.

AEs of special interest (AESIs) corresponding to the
immune-mediated mechanism of action of atezolizumab
(Data Supplement, Table S5) were observed in 123 patients
(66.5%) in the atezolizumab plus cabozantinib arm and 46
(27.5%) in the docetaxel arm. Atezolizumab AESIs that oc-
curred in ≥20% of patients in the atezolizumab plus cabo-
zantinib arm were rash (37.8%), hepatitis—diagnosis and
laboratory abnormalities (31.4%), and hepatitis—laboratory
abnormalities (27.6%); these AEs are known to occur with
both drugs. Cabozantinib AESIs, corresponding to events
associated with its mechanism of action, were reported in
104 patients (56.2%) in the atezolizumab plus cabozantinib
arm and 35 (21.0%) in the docetaxel arm (Data Supple-
ment, Table S6). Palmar-plantar erythrodysesthesia

FIG 2. (Continued). patient baseline characteristics in the intention-to-treat population. Unstratified HRs are reported. aNot plotted
because of small patient numbers: Black or African American (n 5 3); Hispanic or Latino (n 5 11); anti–PD-(L)1 monotherapy, then
platinum added at PD (n5 2). bPer electronic case report form. cOnly includes patients with available or evaluable data. dSeven patients in
the PD-L1 ≥1% category were excluded from evaluation in the PD-L1 1%-49% or ≥50% subsets, as the reported PD-L1 data from these
patients did not enable these categorizations. CPI, checkpoint inhibitor; ECOG PS, Eastern Cooperative Oncology Group performance
status; HR, hazard ratio; NE, not estimable; NSCLC, non–small cell lung cancer; OS, overall survival; PD, progressive disease.
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180 159 125 93 82 56 36 27 24 20 16 13 10 9 7 7 3 3 1 1

Atezolizumab plus cabozantinib

Docetaxel

Atezolizumab plus cabozantinib

Docetaxel

HR 0.74 (95% CI, 0.59–0.92)

No. at risk:

FIG 3. PFS. Kaplan-Meier analysis of PFS with atezolizumab plus cabozantinib versus docetaxel monotherapy in the intention-
to-treat population. Stratified HR is reported. HR, hazard ratio; PFS, progression-free survival.
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syndrome (21.6%) was the only cabozantinib AESI that
occurred in ≥20% of patients in the atezolizumab plus
cabozantinib arm.

DISCUSSION

The phase III CONTACT-01 study in CPI-experienced me-
tastatic NSCLC investigated whether a tyrosine kinase in-
hibitor (TKI) could reinvigorate immune response with a
cancer immunotherapy after previous treatment failure. This
study did not meet its primary end point of OS. Numerical
improvements favoring atezolizumab plus cabozantinib over
docetaxel were observed for secondary end points of PFS and
DOR. Overall, the safety profile for atezolizumab plus
cabozantinib was consistent with previously established
safety profiles of each agent.

With the expanding use of PD-(L)1 inhibitors in earlier lines
of therapy for advanced ormetastatic NSCLC, an unmet need
remains for patients whose disease progresses on or after
anti–PD-(L)1 and platinum-containing therapies. Real-
world evidence showed that nearly 30% of patients with
advanced NSCLC received subsequent CPI rechallenge.25

However, prospective data of CPI sequencing in NSCLC
are sparse, although some phase III trials are ongoing. The
phase Ib COSMIC-021 study (ClinicalTrials.gov identifier:
NCT03170960) demonstrated clinical activity with cabo-
zantinib, with or without atezolizumab, in patients with
advanced NSCLC previously exposed to CPI.22 However, these
results were not reproduced in CONTACT-01. A phase II
single-armstudy (ClinicalTrials.gov identifier:NCT02954991)
of TKI sitravatinib plus nivolumab in patients with non-
squamous NSCLC previously treated with an anti–PD-(L)1
regimen and/or platinum-doublet chemotherapy showed

improved OS versus historic controls.26 However, SAPPHIRE
(ClinicalTrials.gov identifier: NCT03906071; phase III), which
further evaluated this combination versus docetaxel, did not
meet its primary OS end point at the final analysis.27

TROPION-Lung01 (ClinicalTrials.gov identifier:
NCT04656652; phase III), which evaluated datopotamab
deruxtecan versus docetaxel in patients with locally advanced
or metastatic NSCLC previously treated with an anti–PD-(L)1
therapy and platinum-based chemotherapy, met its dual
primaryendpoint of PFSat an interimanalysis,with immature
OS.28 A phase II study (ClinicalTrials.gov identifier:
NCT02501096) of pembrolizumab plus lenvatinib demon-
strated promising antitumor activity in patients with advanced
NSCLC.29 However, LEAP-008 (ClinicalTrials.gov identifier:
NCT03976375; phase III), assessing lenvatinib with or without
pembrolizumab in patients with metastatic NSCLC who were
refractory to anti–PD-(L)1 therapy and platinum-based che-
motherapy, did notmeet its OS and PFS primary end points.30

Lung-MAP S1800A (ClinicalTrials.gov identifier:
NCT03971474; randomized phase II), testing pembrolizumab
plus VEGFR2 antagonist ramucirumab versus standard of care
in patients with advanced NSCLC previously treated with CPI,
demonstrated improved OS31 with this combination being
further investigated in Pragmatica-Lung (ClinicalTrials.gov
identifier: NCT05633602; phase III).

An important consideration in CPI rechallenge is determining
which patients may benefit from treatment. In CONTACT-01,
PD-L1 expression did not appear to be predictive for OS
benefit, although it should be noted that PD-L1 expression

TABLE 2. Tumor Response and Duration

Response
Atezolizumab 1

Cabozantinib (n 5 186) Docetaxel (n 5 180)

ORR, No. (%) [95% CI] 22 (11.8) [7.6 to 17.4] 24 (13.3) [8.7 to 19.2]

CR, No. (%) 0 0

PR, No. (%) 22 (11.8) 24 (13.3)

SD, No. (%) 122 (65.6) 99 (55.0)

PD, No. (%) 29 (15.6) 33 (18.3)

Unevaluable, No. (%) 0 2 (1.1)

Missing, No. (%) 13 (7.0) 22 (12.2)

Duration of response,
months, median
(95% CI)

5.6 (3.1 to 10.3) 4.3 (3.3 to 5.6)

NOTE. Response was investigator assessed per RECIST 1.1 in patients
with measurable disease at baseline. Confirmed objective response
was defined as a CR or PR on two consecutive occasions at least 4
weeks apart. Patients were classified as missing or unevaluable if no
postbaseline response assessments were available or all postbaseline
response assessments were unevaluable.
Abbreviations: CR, complete response; ORR, objective response rate;
PD, progressive disease; PR, partial response; SD, stable disease.

TABLE 3. Treatment-Related AEs in ≥10% of Patients

AEa

Atezolizumab 1
Cabozantinib
(n 5 185)

Docetaxel
(n 5 167)

Any-grade treatment-related AE 177 (95.7) 135 (80.8)

Diarrhea 75 (40.5) 32 (19.2)

Decreased appetite 46 (24.9) 20 (12.0)

Palmar-plantar
erythrodysesthesia
syndrome

40 (21.6) 2 (1.2)

Nausea 35 (18.9) 27 (16.2)

Fatigue 32 (17.3) 33 (19.8)

ALT increased 32 (17.3) 5 (3.0)

Asthenia 30 (16.2) 36 (21.6)

Stomatitis 26 (14.1) 12 (7.2)

Hypothyroidism 25 (13.5) 0

AST increased 23 (12.4) 3 (1.8)

Vomiting 20 (10.8) 8 (4.8)

Dysgeusia 19 (10.3) 10 (6.0)

Rash 19 (10.3) 9 (5.4)

Anemia 12 (6.5) 31 (18.6)

Alopecia 2 (1.1) 37 (22.2)

NOTE. Data are indicated as No. (%).
Abbreviation: AE, adverse event.
aIncludes AEs related to any study treatment.
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was tested predominantly on archival tumor samples ac-
quiredbefore theirfirst cancer immunotherapy exposure. The
predictive effect of PD-L1 on archival samples may be re-
stricted to the setting of initial immunotherapy challenge.

It is expected that the CONTACT-01 study population
combined patients with primary and acquired resistance to
CPI therapy. The study protocol did not stipulate a minimum
time to treatment failure on previous CPI, and patients were
not stratified by this characteristic. An exploratory subgroup
analysis of OS in patients with <6-month versus ≥6-month
duration from start of previous CPI to disease progression
suggested that patients with more durable response to the
first challenge with CPI showed better outcomes with CPI
rechallenge than those with a shorter duration of initial
response to CPI (unstratified OS HR of 0.78 v 1.06). However,
limitations of this analysis are that CONTACT-01 was not
powered for this comparison and that information on pre-
study therapy may have been collected from nonstudy
centers that may not have assessed responses using RECIST
criteria. Biomarker analysesmay provide further insight into
underlying resistance mechanisms.

In CONTACT-01, patients with squamous NSCLC appeared to
derive treatment benefit with atezolizumab plus cabo-
zantinib more so than patients with nonsquamous NSCLC,
similar to findings from the Lung-MAP S1800A phase II
study with pembrolizumab plus ramucirumab.31 In addition,
notable differences inOSoutcomes betweenmen andwomen
were observed in CONTACT-01, with women appearing to
have improved survival with docetaxel versus women in the
experimental arm and men in either arm. Imbalances of
prognostic factors may have contributed to this effect: 69%
of men and 90% of women presented with nonsquamous
histology, and 92% of men versus 74% of women were
previous or current smokers. Data from previous studies
warrant caution when interpreting these CONTACT-01 re-
sults by sex. In several studies resulting in approval of
PD-(L)1 inhibitors in NSCLC, women appeared to have
similar or better outcomes versus men.6,7,32,33 However, in a
more recent phase III trial studying cemiplimab plus che-
motherapy versus chemotherapy alone in patients with
advanced NSCLC without previous exposure to cancer

immunotherapy, OS favored the experimental arm in most
subgroups, with women being among the few outliers (OS
HR, 2.11).10 Notably, the study was not powered for subgroup
analyses, and the OS HR for women improved with a sub-
sequent update.34 Furthermore, in clinical trials leading to
cabozantinib approval for use in RCC and hepatocellular
carcinoma,17-19 treatment benefitted patients of both sexes.

The safety profile of atezolizumab plus cabozantinib was
generally consistent with the established safety profiles of
each drug, and no new safety signals were observed. A higher
incidence of treatment-related AEs was noted in the ate-
zolizumab plus cabozantinib versus the docetaxel arm,
mainly driven by grade 1 and 2 events. Overall incidences of
grade 3-5 AEs, SAEs (including treatment-related SAEs),
and AEs leading to discontinuation of any study treatment
were comparable between arms. However, in the atezoli-
zumab plus cabozantinib arm, the incidence of treatment-
related grade 5AEswas higher than in the docetaxel arm, and
more patients receiving atezolizumab and cabozantinib
experienced AEs requiring dose modifications or treatment
interruptions versus the docetaxel arm.

The study had several limitations. The relative contribution
of atezolizumab versus cabozantinib to the treatment effect
was difficult to estimate, given the study design. Also, in
CONTACT-01, PD-L1 had limited significance as a bio-
marker because of potential status change during treat-
ment and predominant assessment of PD-L1 status in
archival tissue obtained before the first CPI exposure.
Moreover, PD-L1 status was not a stratification factor and
was mostly assessed locally using different PD-L1 assays.
Although other treatment options were available, docetaxel
was chosen as the comparator given its approval for both
histologies and its frequent use as single-agent chemo-
therapy in the 2L/3L disease setting after platinum therapy
failure globally.

In conclusion, CONTACT-01 does not support the combi-
nation of atezolizumab plus cabozantinib after progression
on previous CPI and platinum-based chemotherapy in
metastatic NSCLC. We await results of ongoing trials in CPI-
refractory NSCLC.
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APPENDIX

TABLE A1. CONTACT-01 Study Sites and Investigators

Country Study Site Name

Australia Flinders Medical Centre Christos Karapetis

Australia Royal North Shore Hospital; Oncology Nick Pavlakis

Australia Townsville Hospital Abhishek Joshi

Australia Austin Hospital Olivia Newton John Cancer Centre Sagun Parakh

Australia Affinity Oncology Adnan Khattak

Austria Lkh-Univ. Klinikum Graz; Klinische Abteilung Für Onkologie Gudrun Absenger

Austria Lhk Feldkirch; Interne Medizin Abt. Thomas Winder

Austria Medizinische Universität Wien; Univ.Klinik Für InnereMedizin I—Abt.
Für Onkologie

Barbara Kiesewetter-Wiederkehr

Austria Lkh Salzburg—Univ. Klinikum Salzburg; III. Medizinische Abt. Richard Greil

Austria Ordensklinikum Linz Elisabethinen Michael Schumacher

Belgium Uz Gent Veerle Surmont

Belgium Clinique Ste-Elisabeth Jean-Charles Goeminne

Belgium Institut Jules Bordet Thierry Berghmans

Belgium Cliniques Universitaires St-Luc Thierry Pieters

France Hopital Tenon; Pneumologie Jacques Cadranel

France Centre Regional de Lutte contre le Cancer Val d Aurelle—Paul
Lamarque; Service d Oncologie

Xavier Quantin

France Hopital Dupuytren; Pneumologie Thomas Egenod

France Clinique de l’Europe Charles Dayen

France CHU Angers, Service de Pneumologie Thierry Urban

France Hôpital Saint Joseph; Oncologie Medicale Cyril Foa

France CHU de Grenoble Denis Moro-Sibilot

Germany KRH Klinikum Siloah-Oststadt-Heidehaus Monika Heilmann

Germany Universitaetsklinikum Giessen und Marburg Thomas Wündisch

Germany Zentralklinik Bad Berka GmbH; Pneumologie Ekkehard Eigendorff

Germany Klinikum Koeln-Merheim; Lungenklinik Eva-Lotte Buchmeier

Germany Kliniken Essen Mitte Evang. Huyssens Stiftung/Knappschaft GmbH Daniel Christoph

Germany Brüderkrankenhaus St Josef Paderborn Harald Müller-Huesmann

Germany Universitaetsklinikum Giessen und Marburg GmbH; Medizinische
Klinik IV und V

Bastian Eul

Greece Henri Dunant Hospital; Oncology Department Giannis Mountzios

Greece Univ General Hosp Heraklion; Medical Oncology Dimitris Mavroudis

Greece Euromedical General Clinic of Thessaloniki; Oncology Department George Fountzilas

Greece Uoa Sotiria Hospital; Oncology Konstantinos Syrigos

Italy IRCCS Centro Di Riferimento Oncologico Alessandra Bearz

Italy Instituto Europeo di Oncologia Filippo De Marinis

Italy IRCCS AOU San Martino—IST Carlo Genova

Italy Azienda Ospedaliera San Camillo Forlanini Maria Rita Migliorino

Italy Ospedale Vito Fazzi Gianpiero Romano

Italy Istituto Clinico Humanitas Armando Santoro

Italy Azienda Ospedaliero Universitaria di Parma Marcello Tiseo

Italy Policlinico Umberto I, Oncologia B Alain Gelibter

Italy ASST Spedali Civili di Brescia Salvatore Grisanti

Italy A.O.U. Careggi Lorenzo Antonuzzo

Italy AORN Ospedali dei Colli Ospedale Monaldi; UOC Pneumologia ad
indirizzo Oncologico

Fabiana Vitiello

Italy Ospedale Provinciale Santa Maria Delle Croci; Oncologia Medica Manolo D’arcangelo

(continued on following page)
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TABLE A1. CONTACT-01 Study Sites and Investigators (continued)

Country Study Site Name

Italy Azienda Ospedaliero-Universitaria S.Orsola-Malpighi; Unità
Operativa Oncologia Medica

Andrea Ardizzoni

Japan National Cancer Center Hospital Yasushi Goto

Japan The Cancer Institute Hospital of JFCR Noriko Yanagitani

Japan Sendai Kousei Hospital Shunichi Sugawara

Japan Osaka International Cancer Institute Motohiro Tamiya

Japan Hyogo Cancer Center Yoshihiro Hattori

Republic of Korea Asan Medical Center Sang-We Kim

Republic of Korea Severance Hospital, Yonsei University Health System Sun Min Lim

Republic of Korea National Cancer Center Ji-Youn Han

Republic of Korea Seoul National University Bundang Hospital Yu Jung Kim

Republic of Korea Seoul St Mary’s Hospital Jin-Hyoung Kang

Republic of Korea Chungbuk National University Hospital Ki Hyeong Lee

Republic of Korea Gachon University Gil Medical Center Hee Kyung Ahn

Republic of Korea St Vincent’s Hospital Byoung Yong Shim

Republic of Korea Ajou University Medical Center Yong Won Choi

Republic of Korea Ulsan University Hospital Young Joo Min

Republic of Korea Samsung Changwon Hospital Sungmin Kim

Republic of Korea Korea University Anam Hospital Yoon Ji Choi

Poland Centrum Onkologii im. Prof. Franciszka Łukaszczyka;
Ambulatorium Chemioterapii

Bogdan Zurawski

Poland SP ZOZ Wojewódzki Szpital Specjalistyczny nr 4; Oddzial Onkologii
Klinicznej

Ewa nowakowska-Zajdel

Poland Szpital Wojewódzki im. Mikołaja Kopernika; Oddział Dzienny
Chemioterapii

Mariusz Kwiatkowski

Poland Mazowieckie Centrum Leczenia Chorob Pluc I Gruzlicy; Oddzial III Aleksandra Szczesna

Poland Narodowy Inst.Onkol.im.Sklodowskiej-Curie Panstw.Inst.Bad
Gliwice; III Klin. Radioter. i Chemioter.

Adam Idasiak

Portugal IPO do Porto; Servico de Oncologia Medica Cristina Oliveira

Portugal CHVNG/E_Unidade 1; Servico de Pneumologia Ana Barroso

Portugal Hospital Pulido Valente; Servico de Pneumologia Direnda Hasmucrai

Portugal Centro Hospitalar do Porto—Hospital de Santo António; Oncologia Antonio Araujo

Portugal Hospital CUF Porto; Servico Pneumologia Barbara Parente

Portugal Hospital Pedro Hispano; Servico de Oncologia Fernanda Estevinho

Russian Federation MEDSI Clinical Hospital on Pyatnitsky Highway; Department of
Antitumor Drug Therapy

Anastasia Mochalova

Russian Federation Regional Clinical Oncology Hospital Nikolay Kislov

Russian Federation GBUZ Leningradskaya State Clinical Hospital Maria Smagina

Russian Federation S-Pb Clinical Scientific Practical Center of Specialized Kinds of
Medical Care (Oncological)

Vladimir Moiseenko

Spain Hospital Arnau de Vilanova (Valencia) Servicio de Oncologia Javier Garde Noguera

Spain Institut Catala d Oncologia Hospital Duran i Reynals Ramon Palmero Sanchez

Spain Hospital Universitari i Politecnic La Fe; Oncologia Oscar Juan Vidal

Spain Complejo Hospitalario Universitario A Coruña (CHUAC); Servicio de
Oncologia

M. Rosario Garcia Campelo

Spain Hospital Univ. Nuestra Señora de Valme; Servicio de Oncologia Jose Fuentes Pradera

Spain Vall d’Hebron Institute of Oncology (VHIO), Barcelona Enriqueta Felip

Spain Hospital Universitario La Paz; Servicio de Oncologia Javier De Castro Carpeno

United Kingdom Chelsea & Westminster Hospital Thomas Newsom-Davis

United Kingdom Beatson West of Scotland Cancer Centre Nicola Steele

United Kingdom Barts & London School of Medicine; Medical Oncology Farah Lim

United Kingdom Addenbrookes Hospital Huiqi Yang

(continued on following page)
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TABLE A1. CONTACT-01 Study Sites and Investigators (continued)

Country Study Site Name

United Kingdom University College London Hospital Dionysios Papadatos-Pastos

United States Northwest Georgia Oncology Centers P.C.—Marietta Steven L. McCune

United States San Juan Oncology Associates Jeffrey Neidhart

United States Stanford University Joel Neal

United States Regional Cancer Care Associates Ralph Boccia

United States Oncology and Hematology Associates of Southwest Virginia, Inc,
Blacksburg

Jerome Goldschmidt-Jr

United States Cancer Care Centers of Brevard Pavan Kancharla

United States Arizona Oncology Richard Rosenberg

United States Rocky Mountain Cancer Centers Hossein Maymani

United States Hartford Healthcare Wylie Hosmer

United States Sansum Clinic Eric Bank

United States Consultants in Medical Oncology and Hematology Stephen A. Shore

United States Texas Oncology—Baylor Charles A. Sammons Cancer Center Kartik Konduri

United States Charleston Oncology, P.A. Brian Lingerfelt

United States Minnesota Oncology Hematology Timothy Larson

United States Virginia Cancer Specialists (Fairfax)—USOR Timothy McCarthy

United States Oncology Associates of Oregon, P.C. James Butrynski

United States Kaiser Permanente—San Diego Eric McGary

United States Huntsman Cancer Institute at The University of Utah Sonam Puri

NOTE. Includes sites that screened or enrolled ≥1 patient.
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