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ABSTRACT
Background  Atezolizumab treatment improves survival, 
with manageable safety, in patients with previously 
treated advanced/metastatic non-small cell lung cancer. 
The global phase III/IV study TAIL (NCT03285763) 
was conducted to evaluate the safety and efficacy 
of atezolizumab monotherapy in a clinically diverse 
population of patients with previously treated non-small 
cell lung cancer, including those not eligible for pivotal 
trials.
Methods  Patients with stage IIIB/IV non-small cell lung 
cancer whose disease progressed after 1–2 lines of 
chemotherapy were eligible for this open-label, single-
arm, multicenter study, including those with severe renal 
impairment, an Eastern Cooperative Oncology Group 
performance status of 2, prior anti-programmed death 1 
(PD-1) therapy, and autoimmune disease. Atezolizumab 
was administered intravenously (1200 mg every 3 weeks). 
Coprimary endpoints were treatment-related serious 
adverse events and immune-related adverse events.
Results  619 patients enrolled and 615 received 
atezolizumab. At data cutoff, the median follow-up was 
12.6 months (95% CI 11.9 to 13.1). Treatment-related 
serious adverse events occurred in 7.8% and immune-
related adverse events in 8.3% of all patients and as 
follows, respectively, in these subgroups: renal impairment 
(n=78), 11.5% and 12.8%; Eastern Cooperative Oncology 
Group performance status of 2 (n=61), 14.8% and 8.2%; 
prior anti–PD-1 therapy (n=39), 5.1% and 7.7%; and 
autoimmune disease (n=30), 6.7% and 10.0%. No new 
safety signals were reported. In the overall population, 
the median overall survival was 11.1 months (95% CI 8.9 
to 12.9), the median progression-free survival was 2.7 
months (95% CI 2.1 to 2.8) and the objective response 
rate was 11%.
Conclusions  This study confirmed the benefit–risk 
profile of atezolizumab monotherapy in a clinically diverse 
population of patients with previously treated non-small 
cell lung cancer. These safety and efficacy outcomes may 
inform treatment decisions for patients generally excluded 
from checkpoint inhibitor trials.

INTRODUCTION
Anti–programmed death-ligand 1/
programmed death 1 (anti–PD-L1/PD-1) 
monotherapy is the standard of care in 
patients with advanced or metastatic non-small 
cell lung cancer (NSCLC)1 2 after progression 
on platinum-based chemotherapy. Atezoli-
zumab is a monoclonal antibody against 
programmed death-ligand 1 (PD-L1) that 
prevents its interaction with PD-1 and B7.1. 
Atezolizumab was approved for patients with 
locally advanced or metastatic NSCLC after 
platinum-based chemotherapy on the basis 
of the results of the phase III OAK study in 
patients with previously treated NSCLC,3 in 
which the median overall survival (OS) was 
13.8 months with atezolizumab compared 
with 9.6 months with docetaxel.

Pivotal clinical trials for immunothera-
pies typically exclude patients with poor 
performance status, greater comorbidity, or 
concomitant autoimmune or chronic viral 
conditions.3–6 However, these patients typi-
cally account for 25%–40% of those with 
NSCLC,7–10 and more data in these subgroups 
are needed to guide immunotherapy treat-
ment decisions.

TAIL (NCT03285763) is a global phase III/
IV study to evaluate the safety and efficacy of 
atezolizumab in a diverse patient population 
with previously treated NSCLC. This study 
permitted enrollment of patients with poor 
prognostic risk factors who would have been 
excluded from pivotal studies such as OAK, 
about whom few or no prospective data are 
published. Safety and efficacy are described 
for the overall population as well as key 
subgroups.
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MATERIALS AND METHODS
Study design and treatment
TAIL is a prospective, phase III/IV, open-label, single-arm, 
multicenter study conducted in patients with locally 
advanced or metastatic NSCLC with disease progres-
sion following standard chemotherapy. After a 28-day 
screening period, patients received 1200 mg intravenous 
atezolizumab on day 1 of each 21 (±5)-day cycle until 
radiographic disease progression per Response Evalua-
tion Criteria in Solid Tumors V.1.1 (RECIST 1.1), unac-
ceptable toxicity, or treatment withdrawal. Patients could 
continue atezolizumab after progression if they had 
evidence of clinical benefit in the opinion of the inves-
tigator (see online supplemental methods for criteria).

Patients
Eligible patients had histologically or cytologically docu-
mented stage IIIB/IV NSCLC measurable per RECIST 
1.1 that had progressed after one or two chemotherapy 
regimens (details in supplementary methods in online 
supplemental appendix A). Patients with any PD-L1 status 
(including those not tested) were eligible, as were those 
with high morbidity or risk, including those with treated 
or untreated asymptomatic central nervous system (CNS) 
metastases, autoimmune disease (AID), an Eastern Coop-
erative Oncology Group performance status (ECOG PS) 
of 2, active or chronic hepatitis B or hepatitis C (HBV/
HCV) infection, severe renal impairment (estimated 
glomerular filtration rate (eGFR) ≥15 mL/min using 
the Chronic Kidney Disease Epidemiology Collaboration 
equation), and prior anti–PD-1 therapy.

Exclusion criteria included symptomatic CNS metas-
tases, spinal cord compression, prior treatment with 
CD137 agonists or checkpoint inhibitor therapies 
(other than anti–PD-1 therapy), significant cardiovas-
cular disease, and renal disorders requiring dialysis or 
transplant.

Endpoints and assessments
The primary endpoint was safety, measured by the copri-
mary endpoints: the incidence of treatment-related 
serious adverse events (SAEs) and treatment-related 
immune-related adverse events (irAEs; defined as adverse 
events (AEs) of special interest requiring corticosteroid 
treatment within 30 days of onset). Relationship to treat-
ment was per investigator assessment. AEs were graded 
using National Cancer Institute Common Terminology 
Criteria for Adverse Events V.4.0. An independent data 
monitoring committee reviewed safety data every 6 
months.

Secondary efficacy endpoints included OS, investigator-
assessed progression-free survival (PFS), and objective 
response rate (ORR). Exploratory endpoints included 
safety and efficacy in key subgroups. In a prespecified 
subgroup analysis, patients who would have been included 
in the phase III OAK study3 defined the OAK-like popula-
tion (see online supplemental methods).

PD-L1 immunohistochemistry (IHC) analysis was 
not mandatory, and results of testing performed locally 
(any validated assay; online supplemental table A1) or 
centrally (Ventana PD-L1 SP263 IHC assay) on formalin-
fixed paraffin-embedded tumor tissue were collected. 
Local and central PD-L1 results were pooled and summa-
rized as PD-L1 positive (tumor cell (TC) or tumor propor-
tion score (TPS) ≥1%), negative (TC or TPS <1%), or 
unknown (no result).

Statistical analysis
There was no formal statistical hypothesis testing linked 
to the sample size calculation. The planned sample size 
was 600 patients, and the primary analysis was conducted 
approximately 6 months after the last patient was 
enrolled. Primary and secondary endpoints were assessed 
in all enrolled patients who received at least 1 dose of 
atezolizumab (safety population).

Incidence rates and 95% Clopper-Pearson CIs were 
used to summarize atezolizumab-related SAEs and irAEs. 
Time-to-event data were summarized using Kaplan-Meier 
methodology, and 95% CIs for the median overall survival 
and survival rates were calculated using Greenwood’s 
formula with SAS V.9.4.

RESULTS
Patient population
Between October 2017 and December 2018, 619 patients 
were enrolled at 112 sites across 24 countries (online 
supplemental appendix B). Four patients died before 
starting treatment; 615 patients who received atezoli-
zumab monotherapy are described as the overall study 
population (figure 1). At the data cut-off (June 4, 2019), 
the median follow-up was 12.6 (95% CI 11.9 to 13.1) 
months. The OAK-like subgroup made up 66% of the 
overall study population (n=406; table 1); hence, approx-
imately one-third of the TAIL population (34%) would 
have been ineligible for OAK for one or more reasons. 
Also included in the overall study population were 89 
patients with CNS metastases (14.5%), 78 with renal 
impairment (12.7%, including two patients with severe 
renal impairment (eGFR 15–29 mL/min/1.73 m2)), 61 
with ECOG PS 2 (9.9%), 39 who had received prior anti–
PD-1 therapy (6.3%), 30 with baseline AID (4.9%), and 
15 with active or chronic HBV/HCV (2.4%).

At baseline, 35.3% (n=217) of the study population had 
received ≥2 prior lines of NSCLC therapy and 6.3% had 
received prior anti–PD-1 therapy, half of whom (20 of 
39 patients) received ≥3 prior treatment lines (table 1). 
Patients with ECOG PS 2 had a higher incidence of metas-
tases in bone (41.0%; n=25) and liver (29.5%; n=18) than 
those with ECOG PS 0 or 1. In the overall study popula-
tion, 34.6% (n=213) were PD-L1 positive, 27.3% (n=168) 
were PD-L1 negative, and 38.1% (n=234) had not been 
tested. PD-L1 status distribution in the OAK-like subgroup 
was similar to that in the overall population. The PD-L1 
22C3 IHC assay (Agilent) was the most frequently used 
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(online supplemental table A1), and most patients were 
tested locally.

Safety
The median duration of treatment in the safety popu-
lation at the cut-off date was 3.2 months (range 0–18.6; 
table 2) with a median of 5.0 cycles (range 1–27). Atezoli-
zumab was discontinued in 482 patients (77.9%), most 
frequently due to progressive disease (54.1%) or death 
(10.3%; figure  1). Disease progression was the most 
common cause of 312 deaths (86.5%).

The coprimary endpoint of treatment-related SAEs 
occurred in 7.8% of patients (95% CI 5.8 to 10.2) 
(figure 2A). Grade 3–4 treatment-related SAEs occurred 
in 3.7% and grade 5 treatment-related SAEs in 1.5%: peri-
carditis (in two patients), hepatotoxicity, pneumonitis, 
systemic inflammatory response, general physical health 
deterioration, pneumonia, respiratory failure and stress 
cardiomyopathy.

The second coprimary endpoint of treatment-related 
irAEs occurred in 8.3% of patients (95% CI 6.2 to 10.8), 
mostly at grade 1 or 3 severity (figure  2B). Grade 5 
treatment-related irAEs occurred in 0.2% of patients 
(pneumonitis and hepatoxicity).

An overview of safety is shown in table  2. The most 
common grade 3–4 AEs were pneumonia (2.4%), anemia 
(2.0%), and worsening hyponatremia (1.8%) (online 
supplemental table A2). Grade 5 AEs occurred in 5.7% 
of patients; the most common were respiratory disorders 
(1.6%), infections (1.5%), general disorders and admin-
istration site conditions (1.1%) and cardiac disorders 
(0.8%). AEs that most frequently led to treatment discon-
tinuation were pneumonitis (0.8%) and infusion-related 
reactions (0.5%). Treatment-related grade 3–4 events 
occurred in 8.8% of patients; the most common were 
pneumonitis (1.0%), fatigue and colitis (each 0.7%), 
and asthenia (0.5%). Treatment-related grade 5 events 

occurred in 1.5%; the only event to occur in more than 
one patient was pericarditis (0.3%).

Incidences of treatment-related SAEs and irAEs in 
subgroups of special interest were generally comparable 
with those in the overall population (figure 3). In patients 
with ECOG PS 2, the incidence of treatment-related 
SAEs was higher than in the overall population, but 
treatment-related irAEs occurred at a rate similar to that 
in the overall population (figure 3). In this subgroup, the 
overall incidence of grade 3–4 AEs was higher than in the 
overall study population; however, fatigue was the only 
grade 3–4 AE to occur in more than two patients (8.2%). 
Other grade 3–4 events in this subgroup were mostly cate-
gorized as infection-related (9.8%) or respiratory-related 
disorders (8.2%). Grade 5 AEs in patients with ECOG 
PS 2 were stress cardiomyopathy, neurological deteriora-
tion, pneumonia, and pulmonary embolism, each in one 
patient (1.6%).

In patients with renal impairment, moderately higher 
incidences of treatment-related SAEs, irAEs (figure  3), 
and grade 3–4 AEs (table 2) were observed than in the 
overall study population. The most common grade 3–4 
AEs were pulmonary embolism (5.1%), and fatigue, 
asthenia, and pneumonia (each 3.8%). Six patients with 
renal impairment (7.7%) had grade 3–4 renal events 
(including acute kidney injury and renal failure, each 
reported in one patient (1.3%)), but none led to treat-
ment discontinuation. Grade 5 AEs in the renal impair-
ment subgroup were two sudden deaths (2.6%), and 
pneumonia and pulmonary sepsis (each 1.3%).

The rates of treatment-related SAEs and irAEs in 
patients with AID were similar to those in the overall 
population (figure 3). In this subgroup, AEs with moder-
ately increased incidences were generally respiratory or 
GI disorders of any grade; decreased appetite (26.7%), 
nausea (26.7%), fatigue (23.3%), and dyspnea (23.3%) 
were the most common. Nine patients (30%) experienced 

Figure 1  Trial profile and patient disposition. AE, adverse event.
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grade 3–4 events, none of which occurred in more than 
one patient. Pneumonitis occurred as a treatment-related 
grade 5 event in one patient (3.3%) and led to treatment 
discontinuation in two patients (6.7%).

In the 15 patients enrolled with HBV or HCV infection, 
treatment-related SAEs occurred at higher rates than 
in the overall population, but there were no treatment-
related irAEs (figure  3A). Grade 3–4 AEs had higher 
incidence rates than the overall population (table  2), 
but none occurred in more than one patient, nor did 
they lead to treatment discontinuation. Safety results in 
patients with CNS metastases and those aged 75 years or 
older were similar to those in the overall population even 
though differences in median treatment durations were 
seen between these groups (figure 3, table 2). Most AEs 
in the elderly patients occurred at grade 1–2 severity, with 
most grade 3–5 events categorized as general/site admin-
istration (10.5%), infectious (9.2%), respiratory (6.6%), 
or metabolic disorders (5.3%).

Efficacy
In the overall study population, median OS was 11.1 
months (95% CI 8.9 to 12.9), with a 12-month OS rate 
of 47.8% (table 3). The median PFS in the overall popu-
lation was 2.7 months (95% CI 2.1 to 2.8), and the ORR 
was 11.1% (95% CI 8.7 to 13.8), which included a 0.5% 
complete response rate and a 10.6% partial response rate 
(table 3). Efficacy outcomes were similar in patients with 

Table 1  Patient demographics and baseline disease 
characteristics

Characteristic

Overall study 
population
(N=615)

Median age (min–max), year 64.0 (24–88)

Age category (years), n (%)

 � 18–64 308 (50.1)

 � 65–74 231 (37.6)

 � ≥75 76 (12.4)

Male, n (%) 370 (60.2)

Female, n (%) 245 (39.8)

Race, n (%)

 � White 483 (78.5)

 � Asian 76 (12.4)

 � Other 56 (9.1)

Ethnicity, n (%)

 � Hispanic or Latino 93 (15.1)

 � Not Hispanic or Latino 509 (82.8)

 � Not reported 11 (1.8)

 � Unknown 2 (0.3)

Region, n (%)

 � EMEA 455 (74.0)

 � Asia 70 (11.4)

 � Latin America 90 (14.6)

Smoking status, n (%)

 � Current/previous 488 (79.3)

 � Never 127 (20.7)

ECOG PS, n (%)

 � 0 or 1 554 (90.1)

 � 2 61 (9.9)

Stage IV at diagnosis, n (%) 581 (94.5)

NSCLC histology, n (%)*

 � Non-squamous 462 (75.1)

 � Squamous 152 (24.7)

EGFR mutation, n (%) 40 (6.5)

ALK rearrangement, n (%) 5 (0.8)

PD-L1 expression, n (%)†

 � Positive (≥1%) 213 (34.6)

 � Negative (<1%) 168 (27.3)

 � Unknown 234 (38.1)

Prior lines of NSCLC therapy, n (%)

 � 1 398 (64.7)

 � 2 177 (28.8)

 � >2 40 (6.5)

Prior chemotherapy, n (%)‡ 611 (99.3)

Prior anti–PD-1 therapy, n (%) 39 (6.3)

 � Monotherapy 33 (5.4)

Continued

Characteristic

Overall study 
population
(N=615)

 � Combined with chemotherapy 5 (0.8)

 � Combined with anti–CTLA-4 1 (0.2)

Additional predefined key subgroups

 � OAK-like population, n (%)§ 406 (66.0)

 � CNS metastases, n (%) 89 (14.5)

 � Renal impairment, n (%)¶ 78 (12.7)

 � History of AID, n (%) 30 (4.9)

 � Active or chronic HBV/HCV, n (%) 15 (2.4)

*One patient had unknown histology.
†PD-L1 expression on tumor cells using central or local testing.
‡Four patients did not receive chemotherapy per protocol 
requirements.
§Includes patients who would have been eligible for the phase III 
OAK study per protocol criteria.
¶Defined as an estimated glomerular filtration rate of <60 mL/
min/1.73 m2 using the Chronic Kidney Disease Epidemiology 
Collaboration equation.
AID, autoimmune disease; ALK, anaplastic lymphoma kinase; CNS, 
central nervous system; CTLA, cytotoxic T-lymphocyte-associated 
protein 4; ECOG PS, Eastern Cooperative Oncology Group 
performance status; EGFR, epidermal growth factor receptor; 
EMEA, Europe, the Middle East, and Africa; HBV/HCV, hepatitis 
B/C virus; NSCLC, non-small cell lung cancer; PD-1, programmed 
death 1; PD-L1, programmed death-ligand 1.

Table 1  Continued
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squamous and non-squamous histology. The OAK-like 
subgroup showed a median OS of 13.7 months (95% CI 
11.6 to 15.5) and 12-month survival rate of 54.3%.

Patients in the subgroups of renal impairment, age ≥75 
years, AID, and chronic/active HBV/HCV had efficacy 
outcomes similar to those in the overall and OAK-like 
populations (table 3). Patients in the ECOG PS 2, prior 
anti–PD-1 therapy, and CNS metastasis subgroups gener-
ally experienced poorer outcomes.

The median OS for PD-L1-positive patients was 12.6 
months (95% CI 8.7 to 15.5) in the overall population and 
15.5 months (95% CI 11.7 to NE) in the OAK-like popu-
lation (online supplemental table A3). In PD-L1-negative 
patients, the median OS was 8.7 (95% CI 6.5 to 11.7) 
and 11.7 months (95% CI 8.0 to 13.7) in the overall and 
OAK-like populations, respectively. In untested patients, 
median OS was 12.5 months (95% CI 8.6 to 15.0) and 
13.8 months (95% CI 9.0 to NE), respectively.

DISCUSSION
In TAIL, atezolizumab monotherapy was evaluated in 
a diverse population of patients with previously treated 
advanced or metastatic NSCLC who more closely resemble 
a ‘real-world’ patient population than those typically 
enrolled in a pivotal phase III clinical study. The primary 

endpoint findings confirmed the safety profile of atezoli-
zumab monotherapy in previous NSCLC studies.3 11 12 
One-third of the patients enrolled in TAIL would have 
been excluded from the pivotal phase III OAK trial, prin-
cipally due to their baseline comorbidities (eg, severe 
renal impairment and AID), laboratory parameters, 
ECOG PS 2, untreated CNS metastases, or prior treatment 
with anti–PD-1. Safety findings in these patient subgroups 
were as expected, with no new safety findings for atezoli-
zumab. Despite the inclusion of these subgroups in TAIL, 
the median OS in the overall study population was 11.1 
months at the clinical cut-off date, with a 12-month OS 
rate of 47.8%. The results of our exploratory analyses in 
the OAK-like subgroup corroborated the OS and ORR 
observed in OAK,3 as well as the histology findings and 
pooled PD-L1 IHC results. These findings are generally 
consistent with those for other checkpoint inhibitors in 
real-world settings and in key subgroups similar to those 
examined here.10 13 14

The ECOG PS 2 subgroup had higher incidences of 
grade 3–4 AEs, SAEs, and treatment-related SAEs than 
the overall population (reflecting the higher comor-
bidity at enrollment and increased hospitalizations), but 
rates of irAEs were consistent with those in the overall 
population and comparable with those reported with 
other checkpoint inhibitors.15 Efficacy outcomes in the 

Figure 2  Primary endpoint: most common treatment-
related SAEs and irAEs (in ≥2 patients) by CTCAE grade. 
(A) Treatment-related SAEs and (B) treatment-related irAEs. 
aAdverse events were defined as serious if they were fatal, 
were life threatening, required hospitalization, resulted 
in disability, or resulted in a congenital birth defect in an 
infant born to a mother exposed to study drug. birAEs were 
defined as any adverse event of special interest requiring 
corticosteroid treatment within 30 days of onset. ALT, 
alanine aminotransferase; AST, aspartate aminotransferase; 
CTCAE, Common Terminology Criteria for Adverse Events; 
irAEs, immune-related adverse events; IRR, infusion-related 
reaction; SAE, serious adverse event.

Figure 3  Incidence of treatment-related SAEs and irAEs 
in key subgroups. (A) treatment-related SAEs and (B) 
treatment-related irAEs. The Clopper–Pearson method was 
used to calculate the 95% CI. aRenal impairment defined as 
estimated glomerular filtration rate <60 mL/min/1.73 m2.  
CNS, central nervous system; ECOG PS, Eastern 
Cooperative Oncology Group performance status; HBV/HCV, 
hepatitis B/C virus; irAE, immune-related adverse event; PD-
1, programmed death-1; SAE, serious adverse event.
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ECOG PS 2 subgroup reflected in part their poorer 
prognosis. Nevertheless, these findings were in line with 
other published data in patients with ECOG PS 2 with 
nivolumab or pembrolizumab in the same setting and add 
evidence to support the safe use of checkpoint inhibitors 
in this difficult-to-treat population, although with lower 
efficacy.15–17 It remains to be demonstrated whether this 
seemingly lower efficacy of immunotherapy in patients 
with ECOG PS 2 is related to their inability to mount an 
effective immune response, or to a short-course outcome 
per se, which does not leave adequate time for the patient 
to benefit from anti–PD-1/PD-L1 treatment.

Whether retreatment of NSCLC with checkpoint 
inhibitors is safe and effective has not yet been demon-
strated. Patients enrolled in TAIL who had received 
prior anti–PD-1 therapy may have discontinued it for 
any reason, including toxicity or progression. More than 
half these patients had received ≥3 lines of prior NSCLC 
therapy (compared with 6.5% of the overall population), 
suggesting that they had checkpoint inhibitor-resistant 
disease with a poorer prognosis. Nevertheless, one patient 
in this subgroup had a long-lasting partial response, 
consistent with previous reports that individuals may 
respond to retreatment with checkpoint inhibitors.18–20

Patients with AID are typically excluded from random-
ized controlled trials to avoid potential exacerbation 
or reactivation of their underlying immune conditions. 
Prospective studies of checkpoint inhibitors that include 
patients with AID are therefore scarce. Although rela-
tively few patients with AID were enrolled in TAIL, their 
safety and efficacy outcomes were similar to those in 
the overall population and their moderate increases in 
AE tended to be respiratory or GI disorders and repre-
sentative of the underlying disease. The slightly higher 
rate of irAEs in TAIL (13.3%) was consistent with other 
findings in patients with NSCLC and underlying AID who 
were treated with checkpoint inhibitors. In a retrospec-
tive cohort study of cancers treated with anti–PD-1 agents, 
65.5% of the patients had NSCLC, of whom 11.3% had 
pre-existing AID.21 As in TAIL, the incidence of irAEs was 
higher in patients with AID than without (66% vs 40%); 
of the 11 patients with AID who had irAEs, 13% required 
systemic corticosteroid treatment. In the only other 
prospective cohort data, a higher incidence of irAEs was 
again observed in patients with AID versus those without 
(44% vs 29%), with six patients (13.3%) requiring 
systemic corticosteroid treatment.22 In TAIL, the irAEs 
observed in patients with AID were consistent with the 
known safety profile of atezolizumab, and reactivation of 
underlying diseases was not observed. Data from TAIL’s 
AID subgroup may help inform treatment decisions for 
patients with advanced NSCLC and AID and suggest that 
their inclusion in future clinical trials of anti–PD-L1 ther-
apies is warranted.23

As in the AID subgroup, efficacy outcomes in the renal 
impairment subgroup were not impacted and safety 
remained manageable. Despite the higher incidence of 
grade 3–4 AEs in this subgroup (primarily renal events), 

only 6.4% of patients discontinued study treatment due 
to any AE. Rare cases of acute kidney injury and renal 
failure have been reported with cancer immunotherapy 
treatment, with an incidence of approximately 2%,24–26 
and both events were reported with similar incidences 
in renally impaired patients in TAIL. In patients aged 75 
years or older, despite a longer median treatment dura-
tion, the safety and efficacy outcomes were consistent 
with those of the overall TAIL population and with find-
ings from other studies of checkpoint inhibitors in elderly 
patients.27–29 The pooling of locally and centrally tested 
PD-L1 data permitted the analysis of efficacy outcomes 
by PD-L1 status irrespective of PD-L1 IHC assay used. 
Although three-quarters of these PD-L1 data were gener-
ated from local assays, the efficacy outcomes in the overall 
population were improved in patients who were PD-L1 
positive. Efficacy outcomes in the OAK-like subgroup 
were consistent with those in OAK for PD-L1-positive 
(TAIL median OS, 15.5; OAK median OS, 15.7 months) 
and PD-L1-negative patients (TAIL median OS, 11.7; OAK 
median OS, 12.6 months).3 Although analytical concor-
dance among PD-L1 IHC assays differs, retrospective 
analyses of OAK30 and other NSCLC studies using various 
assays (Ventana SP142, SP263 or 22C3 pharmDx)31 have 
shown similar clinical outcomes among PD-L1 subgroups 
with atezolizumab monotherapy.30

The strength of TAIL’s design is its broad patient popu-
lation, but the study nonetheless demonstrated safety 
results consistent with those of OAK,3 in which the patients 
had more favorable prognostic factors. Although there 
was no direct comparator in TAIL, efficacy outcomes for 
the OAK-like cohort were consistent with those in OAK3 
and support the beneficial effect of atezolizumab seen 
across PD-L1 subgroups. In general, too few patients 
were enrolled from understudied NSCLC populations 
to permit meaningful conclusions about atezolizumab 
treatment in these subgroups. Nevertheless, TAIL does 
provide valuable information on the safety and efficacy 
of atezolizumab in a broader population of patients with 
NSCLC than is generally studied, including those with a 
poorer prognosis or comorbidities that could be exacer-
bated by treatment with immunotherapy.

CONCLUSIONS
This study confirmed that the benefit–risk profile of 
atezolizumab monotherapy for previously treated NSCLC 
was acceptable in diverse patient subgroups, including 
those with an ECOG PS of 2, renal impairment, and AID. 
These findings may help inform treatment decisions for 
patients generally excluded from NSCLC pivotal trials 
and could encourage broadening of study populations 
enrolled in future studies.
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