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Abstract
Atezolizumab  (Tecentriq®), an immune checkpoint inhibitor against programmed death ligand 1 (PD-L1), is the first immu-
notherapy agent to be approved (for use in combination with nab-paclitaxel) in the USA, the EU (as first-line) and Japan for 
the treatment of advanced triple-negative breast cancer (TNBC). Approval was based on the results of the phase III IMpas-
sion130 trial in patients with unresectable locally advanced or metastatic TNBC, in which atezolizumab plus nab-paclitaxel 
significantly prolonged progression-free survival (PFS) when compared to placebo plus nab-paclitaxel in the intent-to-treat 
(ITT) population and the PD-L1+ subgroup. Statistically significant overall survival (OS) benefits were not seen in two interim 
analyses and final OS data are awaited. The tolerability and safety profile of atezolizumab plus nab-paclitaxel was consist-
ent with those of each individual drug. The most common treatment-related adverse events included neutropenia, peripheral 
neuropathy and reduced neutrophil count. Adverse events of special interest occurred with higher frequency in patients who 
received atezolizumab plus nab-paclitaxel than placebo plus nab-paclitaxel, and were mostly immune-related (e.g. immune-
related rash, hypothyroidism and hepatitis). Health-related quality of life was not significantly impacted by the addition of 
atezolizumab to nab-paclitaxel therapy. Thus, atezolizumab plus nab-paclitaxel is a useful immunochemotherapy option for 
patients with unresectable locally advanced or metastatic TNBC, including those whose tumours have PD-L1 expression ≥ 1%.

Atezolizumab: clinical considerations in advanced 
TNBC 

A first-in-class anti-PD-L1 monoclonal antibody

Significantly prolongs PFS in the ITT and PD-L1+ 
populations when combined with nab-paclitaxel

Manageable and expected tolerability profile

Treat immune-related adverse events by withholding/dis-
continuing therapy or with concomitant corticosteroids

1 Introduction

Breast cancer currently has the second highest incidence 
and the fifth highest mortality rate of all cancers worldwide 
(11.6% of new diagnoses and 627,000 deaths in 2018) [1]. 
Triple-negative breast cancer (TNBC) is a rare, aggressive 
subtype that accounts for ≈ 20% of breast cancer diagnoses 
and which typically has poorer prognosis and lower sur-
vival rates than other subtypes (median overall survival 
is < 1 year) [2–4]. This cancer has no oestrogen or proges-
terone receptor expression and no overexpression of human 
epidermal growth factor receptor 2 [3, 5]. Due to the hetero-
geneity of the disease and absence of receptor expression, 
the benefits of targeted therapies are limited and chemother-
apy is routinely used to treat advanced TNBC [6]. Preferred 
regimens include anthracyclines (e.g. doxorubicin), taxanes 
(e.g. paclitaxel), other microtubule inhibitors (e.g. eribulin), 
anti-metabolites (e.g. capecitabine) and platinum agents 
(e.g. carboplatin) [7–10]. Effective treatments for advanced 
TNBC are considered a significant unmet need [4, 11].

Immunotherapy is a promising new direction for the 
management of TNBC, with immune checkpoint blockade 
demonstrating strong anti-tumour activity and prolonged 
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patient survival [4, 12]. Compared with other breast cancer 
subtypes, TNBC is more likely to harbour tumour-infil-
trating lymphocytes (TILs) and to express programmed 
death protein ligand 1 (PD-L1), mainly on TILs rather 
than on tumour cells [5, 13]. PD-L1 binds to programmed 
death protein 1 (PD-1) and B7-1 receptors in T-cells and 
antigen presenting cells to inhibit anti-tumour immune 
responses. Immune checkpoint inhibitors against PD-1/
PD-L1 prevent this interaction, resulting in upregulated 
T-cell activity and a more robust immune reaction [12, 
14]. While response to immunotherapy is usually low, cur-
rent evidence suggests the addition of a cytotoxic agent 
may synergistically enhance the overall efficacy of the 
combination regimen [15].

Atezolizumab  (Tecentriq®) in combination with nano-
particle albumin-bound paclitaxel  (Abraxane®; hereafter 
referred to as nab-paclitaxel) is approved in several coun-
tries, including in the USA, EU and Japan for the treatment 
of unresectable locally advanced or metastatic TNBC with 
PD-L1 expression [16–18]. This article briefly summarizes 
the pharmacological properties of atezolizumab (Table 1) 
and discusses the efficacy and tolerability profiles of atezoli-
zumab plus nab-paclitaxel in this disease setting.

2  Therapeutic Efficacy of Atezolizumab Plus 
Nab‑Paclitaxel

The efficacy of atezolizumab in combination with nab-
paclitaxel was demonstrated in the international, rand-
omized, double-blind, active-comparator (nab-paclitaxel) 
controlled phase III IMpassion130 trial [5]. Patients over 
18 years of age were eligible if they had metastatic or 
unresectable locally advanced, histologically documented 
TNBC. Eligible patients must have had a representative 
tumour specimen to evaluate PD-L1 expression status and 
no previous chemotherapy or targeted therapy for meta-
static triple-negative disease. Previous curative therapy 
(radiation and chemotherapy, including taxanes) was 
permitted if completed ≥ 12 months before randomiza-
tion. Having measurable disease (as defined by RECIST 
v1.1), an Eastern Cooperative Oncology Group (ECOG) 
performance status score of 0–1 and adequate haema-
tological and organ function were also prerequisites for 
study inclusion [5]. Main exclusion criteria included: 
untreated central nervous system disease, a history of 
autoimmune disease, brain metastases (either untreated 
or treated with corticosteroids), a live attenuated vaccine 

Table 1  Key pharmacological properties of atezolizumab

a Based on a population pharmacokinetic analysis (n = 472)

Pharmacodynamic properties
Mechanism of action Atezolizumab is an Fc-engineered, humanised immunoglobulin G1 monoclonal antibody that is expressed on tumour 

cells and tumour-infiltrating immune cells. Atezolizumab binds directly to programmed death ligand 1 (PD-L1) 
and blocks its interaction with the programmed death protein 1 (PD-1) and B7.1 receptors, enabling reactivation of 
the anti-tumour immune response without antibody-dependent cytotoxicity. T-cell activity and proliferation as well 
as cytokine production are reduced [5, 16]

Co-administration  
with a taxane

The addition of atezolizumab to taxane chemotherapy enhances its immune checkpoint inhibition by potentially 
boosting toll-like receptor and dendritic-cell activity [5]

Nab-paclitaxel is preferred over paclitaxel for partnering with atezolizumab because glucocorticoid pre-medication 
(which may affect immune responses) is not required [19]

The co-administration of nab-paclitaxel with atezolizumab did not negatively affect immune responses seen with 
atezolizumab monotherapy, as demonstrated by a phase Ib study in patients with breast cancer [25]

Pharmacokinetic properties [16, 17]
General  profilea Dose-proportional drug exposure over a dose range of 1–20 mg/kg (clinically unaffected by baseline patient and 

disease characteristics)
Clearance: 0.20 L/day (22% higher in patients who tested positive for treatment-emergent anti-drug antibodies than 

patients who were negative)
Volume of distribution at steady state: 6.9 L (following 6–9 weeks of multiple dose administration)
Terminal half-life: 27 days
Systemic accumulation ratio: 1.9 (following administration every 3 weeks)

Special populations Mild or moderate renal impairment [estimated glomerular filtration rate (eGFR) 30–89 mL/min/1.73 m2] and mild 
hepatic impairment, among other baseline patient and disease characteristics (e.g. age, weight, gender, race), did 
not significantly affect atezolizumab pharmacokinetics; dosage adjustments are therefore not  requireda

Effects of severe renal impairment (eGFR 15–29 mL/min/1.73 m2) or moderate-to-severe hepatic impairment on 
atezolizumab pharmacokinetics are unknown

Potential drug interactions Unknown (metabolic drug-drug interactions are not expected)
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administered ≤ 4 weeks prior to randomization, previous 
use of immune checkpoint-targeting therapies, recent use 
of a systemic immune-stimulatory agent (≤ 4 weeks or ≤ 5 
half-lives of the drug, whichever was first) or systemic 
immunosuppressive medication (≤ 2 weeks prior to rand-
omization) or current glucocorticoid use [5, 19].

Patients were randomized to receive atezolizumab plus 
nab-paclitaxel or placebo plus nab-paclitaxel [5]. Ran-
domization was stratified by the presence or absence of 
liver metastases, previous treatment with a taxane and 
PD-L1 expression status in tumour-infiltrating immune 
cells [< 1% (PD-L1 negative) or ≥ 1% (PD-L1 positive) of 
tumour area]. Atezolizumab at 840 mg on days 1 and 15 
and nab-paclitaxel at 100 mg/m2 of body surface area on 
days 1, 8 and 15 of each 28-day cycle were administered 
intravenously until disease progression or unacceptable 
toxicity. In the absence of disease progression, atezoli-
zumab and nab-paclitaxel were able to be discontinued 
independently. No atezolizumab dose reductions were per-
mitted; however, nab-paclitaxel dosage modifications were 
acceptable for managing adverse effects. Nab-paclitaxel 
was to be continued for ≥ 6 cycles only in the absence of 
toxic effects [5].

The co-primary efficacy endpoints were investigator-
assessed progression-free survival (PFS) and overall sur-
vival (OS) in the whole intent-to-treat (ITT) population 
and the subgroup of patients who were categorized as 
expressing ≥ 1% PD-L1 (henceforth the PD-L1+ popula-
tion) [Table 2] [5]. OS was assessed in two interim analyses 
and a final analysis. A key secondary endpoint was objec-
tive response rate (ORR), assessed by the investigator using 
RECIST v1.1. A stepwise testing procedure was used to con-
trol type 1 error in assessing these endpoints. If significant 

between-group differences in PFS were seen in either the 
ITT or PD-L1+, or both, populations, then ORR was com-
pared in either or both corresponding populations. The first 
interim OS analysis in the ITT population was conducted at 
the time of the primary (i.e. final) PFS analysis, irrespective 
of the results of the PFS and ORR analyses; if a statistical 
between-group difference was seen in this analysis, then the 
interim OS analysis was conducted in the PD-L1+ popula-
tion [5].

Baseline demographic and disease characteristics were 
generally well balanced in the ITT population (n = 902); the 
median age was 55 years for the atezolizumab plus nab-
paclitaxel group and 56 years for the placebo plus nab-
paclitaxel group, and the majority of patients were white 
(67.5%) or Asian (17.8%) [5, 16]. Liver metastases were 
seen in 27.9% of atezolizumab plus nab-paclitaxel recipi-
ents and 26.2% of placebo plus nab-paclitaxel recipients. At 
least 63% of patients in either group had previously received 
adjuvant or neoadjuvant therapy, and over 51% had received 
treatment with a taxane or an anthracycline. The baseline 
characteristics of the PD-L1+ population were consistent 
with the whole ITT population [5].

At the time of final PFS analysis (median follow-up 
12.9 months; data cut-off date 7 April 2018), 79.4% of 
patients in the atezolizumab plus nab-paclitaxel group and 
83.8% of patients in the placebo plus nab-paclitaxel group 
in the ITT population had disease progression or died; 7.1% 
and 5.3% of patients from the respective groups received pal-
liative radiation therapy [5]. The median PFS in the atezoli-
zumab plus nab-paclitaxel group was significantly longer (by 
1.7 months) than in the placebo plus nab-paclitaxel group in 
the ITT population (Table 2), with a 20% lower risk of dis-
ease progression or death. The median PFS was significantly 

Table 2  Efficacy of atezolizumab plus nab-paclitaxel versus placebo plus nab-paclitaxel in patients with unresectable locally advanced 
or metastatic triple-negative breast cancer [5, 20]

AnP atezolizumab plus nab-paclitaxel, CI confidence interval, HR hazard ratio, ITT intent-to-treat, m months, ORR objective response rate, OS 
overall survival, PD-L1+ programmed death ligand 1 expressing, PFS progression-free survival, PnP placebo plus nab-paclitaxel, TNBC triple-
negative breast cancer, yr year
*p < 0.005, **p < 0.001 versus placebo plus nab-paclitaxel
a Primary efficacy endpoints were PFS and OS
b Not formally tested because of the hierarchical study design
c n = 450 and 449 for ITT AnP and PnP; n = 185 and 183 for PD-LI + AnP and PnP
d Odds ratio. The result was not significant at an alpha level of 0.1%
e At the time of the first interim OS analysis, n = 252 and 206 for ITT AnP and PnP; n = 109 and 78 for PD-LI + AnP and PnP

Efficacy  endpointsa ITT population PD-L1+ population

AnP (n = 451) PnP (n = 451) HR (95% CI) AnP (n = 185) PnP (n = 184) HR (95% CI)

Median PFS (m) 7.2 5.5 0.80 (0.69–0.92)* 7.5 5.0 0.62 (0.49–0.78)**
First interim median OS (m) 21.3 17.6 0.84 (0.69–1.02) 25.0 15.5 0.62 (0.45–0.86)b

ORRc (%) 56.0 45.9 1.52 (1.16–1.97)d 58.9 42.6 1.96 (1.29–2.98)d

Median duration of  responsee (m) 7.4 5.6 0.78 (0.63–0.98) 8.5 5.5 0.60 (0.43–0.86)
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longer by 2.5 months with atezolizumab plus nab-paclitaxel 
than placebo plus nab-paclitaxel in the PD-L1+ population 
(Table 2), with a 38% lower risk of progression or death. In 
sensitivity analyses, investigator-assessed PFS results were 
confirmed by a central review [5].

In subgroup analyses of the ITT population, consistent 
PFS benefits were seen with atezolizumab plus nab-pacli-
taxel relative to placebo plus nab-paclitaxel in the major-
ity of subgroups based on stratification factors and other 
baseline characteristics [5]. Hazard ratios (HRs) for median 
PFS in the ITT population favoured atezolizumab plus nab-
paclitaxel recipients who were PD-L1 positive, ≥ 65 years 
old, white or Japanese, had not previously received neoad-
juvant or adjuvant chemotherapy (but with previous taxane 
treatment), did not have liver metastasis, had an ECOG per-
formance score of 0 or metastatic disease with 0–3 sites. 
Similarly, in the PD-L1+ population, PFS benefits were seen 
with atezolizumab plus nab-paclitaxel in the > 40 years old, 
black and without prior treatments for advanced disease sub-
groups. Benefits were seen irrespective of ECOG perfor-
mance status, baseline disease status, number of metastatic 
sites, presence of bone metastases, or whether the patient 
had lymph node-only disease [5].

Statistical significance was not reached for median OS in 
the first interim OS analysis, when atezolizumab plus nab-
paclitaxel recipients were compared with placebo plus nab-
paclitaxel recipients in the ITT population (Table 2) [5]. 
The second interim analysis in the ITT population yielded 
similar results, with a median OS of 21.0 months in the 
atezolizumab plus nab-paclitaxel group and 18.7 months in 
the placebo plus nab-paclitaxel group (HR 0.86; 95% CI 
0.73–1.02) [20]. In the PD-L1+ population, median OS in 
the respective groups was 25.0 and 18.0 months (HR 0.71; 
95% CI 0.54–0.94); however this data was not formally 
tested, as statistical significance was not reached for OS in 
the ITT population at first interim OS analysis [5].

In a post-hoc subgroup analysis (not pre-specified or 
properly powered) of Japanese patients (n = 65), the efficacy 
profile for atezolizumab plus nab-paclitaxel was consistent 
with that in the overall population [21]. Median PFS was 
7.4 months in the atezolizumab plus nab-paclitaxel group 
and 4.6 months in the placebo plus nab-paclitaxel group 
(HR 0.47; 95% CI 0.25–0.90). In PD-L1 + Japanese patients 
(n = 65), median PFS was 10.8 and 3.8 months, respectively 
(HR 0.04; 95% CI < 0.01–0.35) [21]. Similarly, a post-hoc 
analysis of all Asian patients (n = 145) reported an efficacy 
profile consistent with that seen in the ITT and PD-L1 + pop-
ulations in the IMpassion130 trial (abstract [22]).

The addition of atezolizumab to nab-paclitaxel did not 
appear to impact health-related quality of life (HRQOL), 
as assessed by the European Organisation for Research and 
Treatment of Cancer Quality-of-life Questionnaire Core 30 
(QLQ-C30) and the breast cancer module (QLQ-BR23) 

(abstract [23]). HRQOL scores were similar in the atezoli-
zumab plus nab-paclitaxel and placebo plus nab-paclitaxel 
groups at baseline and throughout the treatment period in 
the ITT and PD-L1 + populations. There were no significant 
between-group differences in median time to deterioration 
(first ≥ 10-point decrease from baseline that was sustained 
for 2 cycles) of HRQOL, physical and role functioning [23].

3  Tolerability of Atezolizumab Plus 
Nab‑Paclitaxel

Atezolizumab plus nab-paclitaxel had manageable safety 
and tolerability profiles consistent with that known for 
the individual agents when used in patients with locally 
advanced or metastatic TNBC in the IMpassion130 trial, 
with no new safety signals identified [5, 16]. The median 
duration of treatment in the atezolizumab plus nab-paclitaxel 
group was 24.1 and 22.1 weeks, respectively, for the two 
drugs [5]. Nab-paclitaxel was given for a median duration of 
21.8 weeks in the placebo plus nab-paclitaxel group (versus 
22.1 weeks for placebo). Analyses were conducted in the 
safety population (defined as patients who received ≥ 1 dose 
of study drug: 452 atezolizumab plus nab-paclitaxel recipi-
ents and 438 placebo plus nab-paclitaxel recipients) [5].

Treatment-emergent adverse events (AEs) of any grade 
occurred in 99.3% of atezolizumab plus nab-paclitaxel recip-
ients and 97.9% of placebo plus nab-paclitaxel recipients; 
grade 3–4 treatment-emergent AEs occurred in 48.7% and 
42.2% of patients, respectively [5]. Most reported AEs were 
considered treatment-related: treatment-related AEs of any 
grade occurred in 96.5% of atezolizumab plus nab-pacli-
taxel recipients and 93.6% of placebo plus nab-paclitaxel 
recipients, and grade 3–4 treatment-related AEs occurred in 
39.6% and 30.1% of patients, respectively. The most com-
mon (incidence > 1%) any-grade treatment-related AEs in 
both groups were alopecia, nausea, fatigue, anaemia and 
diarrhoea. The most common grade 3–4 treatment-related 
AEs (incidence ≥ 2% in the atezolizumab plus nab-paclitaxel 
group) were neutropenia, reduced neutrophil count, periph-
eral neuropathy, peripheral sensory neuropathy and fatigue 
(Fig. 1), most of which were generally manageable with 
treatment disruptions or discontinuations [5].

Serious AEs occurred in 22.8% of atezolizumab plus 
nab-paclitaxel recipients and 18.3% of placebo plus nab-
paclitaxel recipients; approximately half of these were 
considered treatment-related (12.4% and 7.3%) [5]. Fatal 
AEs were reported in six atezolizumab plus nab-paclitaxel 
recipients (autoimmune hepatitis, pneumonia, septic shock, 
aspiration, pulmonary embolism, mucosal inflammation 
and death) and three placebo plus nab-paclitaxel recipients 
(acute myocardial infarction, hepatic failure and death not 
otherwise specified). Of these, three deaths (autoimmune 
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hepatitis, mucosal inflammation and septic shock) and one 
death (hepatic failure) from the respective groups were con-
sidered treatment-related [5].

The incidence of AEs leading to dose interruption of 
atezolizumab or placebo was numerically higher in the 
atezolizumab plus nab-paclitaxel group (30.8%) than the 
placebo plus nab-paclitaxel group (23.5%); the incidence 
of dose interruption or reduction of nab-paclitaxel due to an 
AE was 43.1% and 39.3% in the respective groups [5]. In the 
respective treatment groups, AEs led to discontinuation of 
atezolizumab or placebo in 6.4% and 1.4% of patients, and 
nab-paclitaxel in 15.9% and 8.2% of patients [5].

Adverse events of special interest (AESIs) of any grade 
occurred in 57.3% and 41.8% of patients in the atezolizumab 
plus nab-paclitaxel and placebo plus nab-paclitaxel groups, 
respectively [5]. Treatment-emergent AESIs were mostly 
immune-related, suggesting an immune relation to atezoli-
zumab toxicity. The most common (incidence ≥ 3%) AESIs 
of any grade in the respective groups were immune-related 
rash (34.1% vs 26%), hypothyroidism (17.3% vs 4.3%) and 
hepatitis (15.3% vs 14.2%). A small number of AESIs were 

grade 3–4 (7.5% and 4.3% of patients in each group), with 
the highest proportion reported as immune-related hepatitis 
in 5.1% and 3% of patients, respectively. There were two 
fatal AESIs: autoimmune hepatitis in the atezolizumab plus 
nab-paclitaxel group and hepatic failure in the placebo plus 
nab-paclitaxel group [5]. Most grade 2–3 AESIs can be man-
aged by withholding treatment until symptoms improve, 
while grade 3–4 AESIs usually require treatment with cor-
ticosteroids and permanent discontinuation of atezolizumab 
plus nab-paclitaxel therapy [16, 17].

4  Dosage and Administration 
of Atezolizumab Plus Nab‑Paclitaxel

Atezolizumab in combination with nab-paclitaxel is 
approved in the USA [16], the EU [17] and Japan [18] for 
the treatment of adult patients with unresectable locally 
advanced or metastatic TNBC whose tumours express 
PD-L1 (PD-L1 stained tumour-infiltrating immune cells of 
any intensity covering ≥ 1% of the tumour area), as deter-
mined by a validated test (must be approved by the Food and 
Drug Administration in the USA [16]). In the EU, patients 
must not have received prior chemotherapy for metastatic 
disease [17]. Approval in the USA was accelerated using 
PFS data, and continued approval may be contingent upon 
verification and description of clinical benefit in further con-
firmatory trial(s) [16]. The recommended dose of atezoli-
zumab is 840 mg as an intravenous infusion over 60 min 
on days 1 and 15 of a 28-day cycle, followed by 100 mg/
m2 (based on body surface area) nab-paclitaxel on days 1, 8 
and 15 [16, 17]. Treatment is to be continued until disease 
progression or unacceptable toxicity, and either drug can be 
discontinued for toxicity independently of each other [16].

Consult local prescribing information for detailed infor-
mation regarding warnings, precautions, dosage modifica-
tions, AESIs (Sect. 3) and use in special populations.

5  Place of Atezolizumab Plus Nab‑Paclitaxel 
in the Management of Advanced TNBC

Atezolizumab (in combination with nab-paclitaxel) is the 
first immunotherapy agent (an immune checkpoint inhibi-
tor) to be approved in several countries worldwide to treat 
adult patients with unresectable locally advanced or meta-
static TNBC that expresses PD-L1 (Sect. 4). Approval was 
based on results from the phase III IMpassion130 trial, in 
which median PFS was significantly improved by atezoli-
zumab plus nab-paclitaxel when compared to placebo plus 
nab-paclitaxel in the ITT and PD-L1+ populations (Sect. 2). 
PFS benefits were particularly notable in PD-L1+ patients; 
hence, PD-L1 expression status can be seen as a strong 
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Fig. 1  Most common (incidence > 1%) grade 3–4 treatment-related 
adverse events in patients with unresectable locally advanced or 
metastatic triple-negative breast cancer in the IMpassion130 trial [5]. 
AnP atezolizumab plus nab-paclitaxel, PnP placebo plus nab-pacli-
taxel, pts patients
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predictor of clinical benefit, supporting its use as a predictive 
biomarker for patients with advanced TNBC [11, 24]. The 
addition of atezolizumab to nab-paclitaxel was also associ-
ated with improvements in OS (interim analysis) and ORR, 
although statistical significance was not reached (Sect. 2).

Atezolizumab plus nab-paclitaxel had a manageable toler-
ability profile in patients with unresectable locally advanced 
or metastatic TNBC, and no new safety signals were identi-
fied in the IMpassion130 trial (Sect. 3). Treatment-related 
grade 3–4 AEs were most commonly neutropenia, reduced 
neutrophil count, peripheral neuropathies and fatigue, and 
were generally manageable with treatment disruptions or 
discontinuations (Sect. 3). Immune checkpoint inhibitors, 
including atezolizumab, are associated with a higher risk 
of immune-related AEs [25]. In IMpassion130, the major-
ity of AESIs were immune-related and were similar to 
AESIs reported from clinical trials of atezolizumab in other 
approved indications [16, 17]. These AESIs are typical of, 
and unique to, checkpoint inhibitors [25].

There is increasing evidence that heavy antibiotic usage 
in cancer patients (either prophylactically or in response to 
infections) can alter gut microbiomes and negatively affect 
therapeutic response [25, 25]. Research into the effects of con-
comitant antibiotics in patients with advanced TNBC receiving 
atezolizumab combination therapy would be of interest.

Taxanes (e.g. paclitaxel or docetaxel) are the most com-
monly used chemotherapy treatment for advanced TNBC 
[7, 8, 25]. Nab-paclitaxel demonstrates similar efficacy and 
better tolerability when compared to paclitaxel [19], and 
does not require glucocorticoid pre-medication (Table 1). 
Consequently, it is the preferred taxane in combination with 
other cancer therapies [7, 8]. Nonetheless, there is currently 
no standard of care regimen for TNBC, and there are no 
direct comparisons of atezolizumab plus nab-paclitaxel with 
therapies other than nab-paclitaxel. A network meta-anal-
ysis, subject to its limitations, estimated greater treatment 
effects (OS and PFS) for atezolizumab plus nab-paclitaxel 
than for paclitaxel or docetaxel, when each were compared 
with nab-paclitaxel alone [25]. While the addition of an 
immune checkpoint inhibitor to first-line chemotherapy can 
lead to meaningful clinical benefits, particularly in patients 
who express PD-L1, there is a need for confirmatory real-
world efficacy and tolerability data.

The National Comprehensive Cancer Network (NCCN) 
guidelines recommend atezolizumab plus nab-paclitaxel as 
the preferred treatment regimen for patients with PD-L1+ 
TNBC [7]. The American Cancer Society (ACS) states 
patients with this condition may be treated first with atezoli-
zumab plus nab-paclitaxel [10]. As the European Society for 
Medical Oncology (ESMO) and UK National Institute for 
Health and Care Excellence (NICE) guidelines were updated 

prior to approval of atezolizumab in this indication, these 
guidelines only recommend chemotherapy (sequential or 
combination) for advanced disease [8, 9].

A cost-effectiveness analysis using data from IMpas-
sion130 showed atezolizumab plus nab-paclitaxel was 
not cost-effective over a lifetime in the USA and in China 
[25]. The quality-adjusted life years (QALYs) gained with 
atezolizumab plus nab-paclitaxel was higher than with 
nab-paclitaxel alone in the ITT (1.41 vs 0.99 QALYs) 
and PD-L1+ (1.66 vs 0.88 QALYs) populations. From a 
US payer’s perspective, the incremental cost-effectiveness 
ratios (ICERs) of atezolizumab plus nab-paclitaxel com-
pared with nab-paclitaxel were US$ 331,996.89/QALY 
(ITT) and US$ 229,359.88/QALY (PD-L1+) gained. From 
a Chinese healthcare system perspective, the ICERs were 
US$ 106,339.26/QALY (ITT) and US$ 72,971.88/QALY 
(PD-L1+) gained. These values were over the willingness-
to-pay thresholds of US$ 150,000/QALY in the USA and 
US$ 29,383/QALY in China [25].

In conclusion, atezolizumab plus nab-paclitaxel pro-
longed PFS, had a known and manageable tolerability profile 
and minimal impact on patient-reported HRQOL; this com-
bination is therefore a useful immunochemotherapy option 
for patients with PD-L1+ unresectable locally advanced or 
metastatic TNBC.

Data Selection Atezolizumab: 115 records 
identified 

Duplicates removed 28

Excluded during initial screening (e.g. press releases; 
news reports; not relevant drug/indication; preclinical 

study; reviews; case reports; not randomized trial)

27

Excluded during writing (e.g. reviews; duplicate data; 
small patient number; nonrandomized/phase I/II trials)

29

Cited efficacy/tolerability articles 8

Cited articles not efficacy/tolerability 23

Search Strategy: EMBASE, MEDLINE and PubMed from 1946 
to present. Clinical trial registries/databases and websites were 
also searched for relevant data. Key words were atezolizumab, 
Tecentriq MPDL3280A, RG7446, RO5541267, triple-negative 
breast cancer. Records were limited to those in English language. 
Searches last updated 4 Mar 2020
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