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Abstract

Introduction—Breast cancer is the most common malignancy in women in the United States and 

triple-negative breast cancer (TNBC) accounts for 15–20%. The standard of care for metastatic 

TNBC has been limited to cytotoxic chemotherapy with modest efficacy. TNBC is associated with 

high levels of tumor-infiltrating lymphocytes and PD-L1 expression, supporting the investigation 

of immune checkpoint inhibitors in this breast cancer subtype.

Areas Covered—This review summarizes the clinical data supporting the use of atezolizumab 

and nab-paclitaxel in the treatment of metastatic PD-L1-positive TNBC. It examines the 

pharmacology and toxicity profile of the combination in patients with metastatic TNBC.

Expert Opinion—The addition of atezolizumab to nab-paclitaxel prolonged progression-free 

survival in both the intention-to-treat and PD-L1-positive subgroups in the first line setting in 

patients with metastatic TNBC. The IMpassion 130 trial led to FDA-approval of this combination 

in patients with PD-L1-positive, metastatic TNBC and represents the first approval of 

immunotherapy for TNBC. This work supports ongoing investigations of other immunotherapy 

combinations in TNBC, predictive biomarker development and immunotherapy in patients with 

early stage TNBC. Immunotherapy combinations in TNBC have the potential to lead to improved 

survival in this group of patients with high risk disease.
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1. Introduction

Breast cancer is the most common malignancy diagnosed in women in the United States 

(US) with an estimated 268,000 new cases and 42,260 cancer-related deaths predicted in 

2019 [1]. Triple-negative breast cancer (TNBC) accounts for approximately 15% of all 

breast cancer cases [3].TNBC is associated with a higher nuclear grade, an increased risk of 

metastatic recurrence and inferior overall survival compared to other breast cancer subtypes 

treated with modern therapies [4,5]. TNBC is more common in younger patients, African 

Americans and those with deleterious BRCA mutations [2]. One likely contributing factor to 

the observed poorer outcomes in patients with TNBC, is the lack of targeted therapies such 

as anti-endocrine and HER2-targeted therapies that have significantly improved outcomes 

for other breast cancer subtypes [5,6]. To complicate things further, TNBC is a heterogenous 

disease comprised of molecular subtypes including two basal-like (BL) subtypes, a 

mesenchymal subtype and a luminal androgen receptor subtype and each subtype varies in 

response to therapy and prognosis[7]. Prior to the approval of atezolizumab, the standard of 

care for systemic treatment of metastatic TNBC was limited to cytotoxic chemotherapy, with 

the exception of PARP inhibitors in patients with deleterious BRCA mutations [8,9].

The majority of patients with TNBC are initially diagnosed with Stage I-III disease and only 

approximately 14% present with de novo metastatic disease [10]. Neoadjuvant 

chemotherapy has become the standard of care for patients with ≥ T2 tumors or node 

positive disease and patients experiencing a pathologic complete response (pCR) have a 

much lower risk of metastatic recurrence [9,11]. Patients who do not achieve a pCR with 

neoadjuvant chemotherapy have a 40–50% risk of metastatic recurrence which can be 

decreased somewhat with the addition of adjuvant capecitabine [12,13]. Patients with 

metastatic TNBC have a median survival of 13–15 months and a median duration of 

response to first-line palliative chemotherapy of approximately 12 weeks [10,14]. The 

duration of response to second-line therapy is approximately 9 weeks and only 4 weeks with 

third-line therapy [10]. Metastatic TNBC remains an area of unmet need for effective 

targeted therapies and large scale efforts have been underway over the last decade, including 

the investigation of immunotherapy for TNBC [15].

Harnessing the immune system to control metastatic cancer is promising treatment strategy 

in TNBC. Tumor-associated antigens can be recognized by the immune system and evoke an 

immune response which may result in tumor cell death due to a T-cell tumor-specific 

response [16]. However, tumor cell variants can also evade the immune system and escape 

immune destruction via upregulation of immune checkpoint molecules, activation of 

immune-suppressive metabolic pathways, and alteration of specific surface antigens [16].

Tumors with a higher mutational burden express more tumor neoantigens to immune cells, 

resulting in increased tumor-infiltrating lymphocytes (TILs) and a higher likelihood of anti-

tumor immune response in many tumor types [16–21]. A higher frequency of TILs in 

primary TNBC tumors correlates with an increased pCR rate in response to neoadjuvant 

chemotherapy [16,21]. Factors impacting this association may include chemotherapy-

induced alterations in the tumor microenvironment resulting in a more effective immune 
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response, depletion of suppressor and regulatory T cells, and the generation of somatic 

mutations that increase tumor neoantigens [16].

The development of immune checkpoint inhibitors that block immune checkpoint proteins 

including programmed cell death protein 1 (PD-1), programmed-death ligand 1 (PD-L1), 

and cytotoxic T-lymphocyte-associated antigen 4 (CTLA-4) has dramatically improved 

long-term outcomes for patients with multiple malignancies, including melanoma, non-small 

cell lung cancer, and renal cell carcinoma [18,20]. Monoclonal antibody blockade of 

immune checkpoints results in the activation of T-cells targeting tumor cells [17]. TNBC is 

associated with high levels of TILs and PD-L1 expression, supporting the investigation of 

immune checkpoint inhibitors in this breast cancer subtype [19]. This article reviews the 

current treatment options for metastatic TNBC and the clinical data leading to the FDA 

approval of atezolizumab plus nab-paclitaxel in PD-L1-positive metastatic TNBC.

2. Treatment of Metastatic TNBC

Sequential lines of chemotherapy remain the mainstay of the treatment of metastatic TNBC. 

Sequential single agents are preferred, however, combination chemotherapy can be 

considered in patients with impending visceral crisis or rapid disease progression requiring 

prompt cytoreduction for symptom management. While there is no survival advantage 

associated with combination chemotherapy, response rates are higher [9].

Anthracyclines and taxanes are the most active chemotherapeutics in TNBC and typically 

incorporated early on in treatment. As most patients are diagnosed with Stage I-III disease, 

the receipt of anthracyclines and taxanes as part of adjuvant or neoadjuvant chemotherapy is 

common. In the front-line metastatic setting, anthracyclines such as doxorubicin have a 35–

50% response rate, however, long term administration is limited by the cumulative risk of 

cardiomyopathy and reduced ejection fraction [22]. Taxanes, including docetaxel and 

paclitaxel, are active in metastatic breast cancer with a 25–35% response rate and improved 

time to progression and overall survival in all breast cancer subtypes previously treated with 

an anthracycline [23,24]. The TNT trial compared the efficacy of upfront carboplatin to 

docetaxel in patients with metastatic TNBC and demonstrated superior efficacy of 

carboplatin only in patients with deleterious BRCA mutations. In the intent-to-treat 

population, there was no difference in objective response rate (ORR) (31.4% with 

carboplatin vs. 34.0% with docetaxel; 95% CI, 12.1–6.9; p=0.66), however, in patients with 

germline BRCA1/2 mutations, the overall response rate with carboplatin was 68% compared 

to 33.3% with docetaxel (95% CI, 6.3–63.1;p=0.03). There was no difference in overall 

survival (OS) [25]. Testing for BRCA mutations is an important consideration in patients 

with metastatic TNBC given the superior efficacy of carboplatin compared to docetaxel in 

patients with deleterious BRCA mutations.

Other chemotherapy agents with activity in metastatic TNBC include eribulin, capecitabine, 

vinorelbine and gemcitabine [22]. Eribulin is a non-taxane microtubule inhibitor currently 

approved in the US for the treatment of patients with metastatic HER2-negative breast 

cancer previously treated with two prior lines of chemotherapy, typically an anthracycline 

and taxane [9]. The EMBRACE trial demonstrated an improved median OS in patients 
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treated with eribulin, 13.1 months, compared to treatment of the physician’s choice (TPC), 

10.6 months, in the intention to treat population (hazard ratio (HR) 0.81; 95% CI, 0.66–0.99; 

p=0.041). [26].

Capecitabine is a 5-fluorouracil prodrug and pyrimidine antimetabolite that inhibits 

thymidylate synthetase and is often favored due to oral administration and lack of alopecia 

as a side effect [22]. Capecitabine has a similar overall response rate, median PFS, and OS 

compared to eribulin, however, in a subset analysis of patients with TNBC, OS was 

improved with eribulin compared to capecitabine [28].

Vinorelbine is a semisynthetic vinca alkaloid which has also has activity in metastatic breast 

cancer [22]. There are no large series evaluating the effect of vinorelbine in TNBC 

specifically, however, in a study including patients with HER2-negative metastatic breast 

cancer who received at least one prior line of chemotherapy, overall response to vinorelbine 

monotherapy was about 27% with a medianPFS of 6 months and median OS of 22 months 

[29].

Gemcitabine is a pyrimide antimetabolite that inhibits DNA synthesis with limited toxicity 

and is commonly used in combination with carboplatin [30]. In patients with metastatic 

TNBC who had received no more than two prior lines of chemotherapy patients who 

received gemcitabine plus carboplatin had a median PFS of 4.1 months, ORR of 30.2%, and 

median OS of 11.1 months [31].

PARP inhibitors are effective in patients with germline BRCA1/2 mutations. The OlympiAD 

trial showed a superior ORR (60% vs 29%), and median PFS (7.0 months vs. 4.2 months; 

HR 0.58; 95% CI, 0.43–0.80; p<0.001) with olaparib compared to TPC (capecitabine, 

eribulin, or vinorelbine) in patients with BRCA1/2 mutations and HER2-negative breast 

cancer who had receive no more than two prior lines of chemotherapy for metastatic disease 

[32]. The EMBRACA trial showed benefit with talazoparib over TPC (capecitabine, 

eribulin, gemcitabine, or vinorelbine) in patients with advanced breast cancer and a germline 

BRCA1/2 mutation who received up to three prior lines of chemotherapy. In the intention-

to-treat population, ORR was doubled with talazoparib compared to TPC (62.6% vs. 27.2%; 

odds ratio 5.0; 95% CI, 2.9–8.8; p<0.001). The median PFS was 8.6 months in the 

talazoparib group compared to 5.6 months with TPC (HR 0.54; 95% CI, 0.55–1.06; p=0.11) 

[33]. BRCA1/2 testing should be strongly considered in patients with metastatic TNBC [9]. 

If a BRCA1/2 mutation is identified, treatment with carboplatin and PARP inhibitors should 

be considered [25]

3. Pharmacology and Administration of Atezolizumab

Atezolizumab (MPDL3280A) is a humanized IgG4 antibody which consist of two heavy 

chains (448 amino acids) and two light chains (214 amino acids) and is produced in Chinese 

hamster ovary cells [34]. Atezolizumab is engineered to eliminate Fc-effector function via a 

single amino acid substitution (asparagine to alanine) at position 298 on the heavy chain, 

which results in a non-glycosylated antibody that has minimal binding to Fc receptors and 

prevents Fc-effector function at expected concentration in humans [35].
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Atezolizumab is a high affinity monoclonal antibody that specifically binds to PD-L1 and 

prevents its interaction with PD-1 and B7.1 [36]. Interaction of PD-L1 with PD-1 and B7.1 

receptors inhibits T cell activation [36]. As a result, when atezolizumab binds to PD-L1 and 

blocks interaction with PD-1 and B7.1, tumor specific T cell response is enhanced (Figure 1) 

[36]. The affinity of atezolizumab for PD-L1 is 400 pM [37].

The recommended dose of atezolizumab in treatment of metastatic TNBC is 840 mg 

administered on days 1 and 15 for each 28-day cycle [38,39]. The initial infusion should be 

administered over 60 minutes with subsequent infusions over 30 minutes if the first infusion 

is tolerated [40]. The clearance is 0.20 L/day, volume of distribution at steady state is 6.7 L, 

and the terminal half-life is approximately 27 days [38]. After the completion of multiple 

doses, steady state is usually reached within 6 to 9 weeks. There is no recommended dose 

adjustment for mild to moderate renal impairment (eGFR 30–89 mL/min/1.73m2) and no 

dose adjustment recommended for mild hepatic impairment [38]. Atezolizumab has not been 

studied in moderate to severe hepatic impairment [38]. Atezolizumab should be 

administered prior to nab-paclitaxel and should not be administered as an IV push or bolus 

[38]

4. Pharmacology and Administration of Nab-Paclitaxel

Nab-paclitaxel is albumin-bound paclitaxel and is highly lipophilic and insoluble in water 

[41]. The paclitaxel is contained within nanoparticles that consist mostly of paclitaxel bound 

to human albumin with a mean particle size of approximately 130 nanometers [42]. Each 

vial of nab-paclitaxel contains paclitaxel and human albumin in a ratio of 1:9 [43]. Nab-

paclitaxel is a solvent free formulation of paclitaxel unlike paclitaxel and docetaxel. 

Paclitaxel is combined with Cremaphor EL to solubilize paclitaxel for intravenous 

administration [41]. Both solvents used in paclitaxel and docetaxel are pharmacologically 

active and have been associated with hypersensitivity reactions [41]. As a result, 

premedication with corticosteroids and antihistamines are required to minimize the risk of 

reaction [41]. Because nab-paclitaxel is solvent free, hypersensitivity reactions are less 

common than with paclitaxel and it can be administered without premedication with 

corticosteroids [44].

With nab-paclitaxel, albumin is used to deliver paclitaxel to tumor cells [41]. Albumin binds 

an endothelial glycoprotein receptor (gp60) which activates invagination into the plasma 

membrane of the albumin-paclitaxel complex [41]. This is followed by cellular transport 

across the endothelial cell to the subendothelial space and where paclitaxel can be delivered 

to tumor cells (Figure 2) [41]. Paclitaxel is a microtubule inhibitor that promotes assembly 

of microtubules from tubulin dimers and stabilizes microtubules by preventing 

depolymerization, a process necessary for normal cell division [42]. This stability inhibits 

the normal reorganization of the microtubule network that is necessary for vital interphase 

and mitotic cellular functions [42].

The recommended dose of nab-paclitaxel in the treatment of metastatic TNBC is 100 mg/m2 

on days 1, 8 and 15 for each 28-day cycle [40,42]. Following the administration of nab-

paclitaxel, plasma concentrations decline in a biphasic manner [42]. The initial rapid decline 

represents distribution to the peripheral compartment and the slower second phase represents 
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drug elimination [42]. The mean terminal half-life ranges from 13 to 27 hours [42]. 

Albumin-bound paclitaxel is metabolized primarily to 6-alpha hydroxypaclitaxel by 

CYP2C8; and to 2 minor metabolites, 3’-p-hydroxypaclitaxel and 6-alpha, 3’-p-

dihydroxypaclitaxel, by CYP3A4 [42]. Caution should be exercised when administering 

albumin-bound paclitaxel with medicines known to inhibit or induce either CYP2C8 or 

CYP3A4 [42]. Nab-paclitaxel is not clinically interchangeable with other paclitaxel 

formulations [42].

5. Atezolizumab in Combination with Nab-Paclitaxel in Metastatic TNBC

Atezolizumab was first evaluated in an open-label, multicenter, phase 1 first-in-human trial 

investigating the safety and preliminary efficacy of single-agent atezolizumab in patients 

with advanced solid and hematologic malignant neoplasms with multiple expansion cohorts 

including TNBC [46]. Preliminary signs of efficacy were meager with an ORR of 13% in all 

patients compared to 24% for patients treated in the first-line setting [47].

Cytotoxic tumor cell destruction by chemotherapy such as taxanes promotes tumor antigen 

release which can enhance antitumor response to immune checkpoint inhibition by 

activating toll-like receptor activity and promoting dendritic-cell activity [45]. Because 

glucocorticoid premedication could potentially decrease the efficacy of immunotherapy and 

nab-paclitaxel does not require premedication with steroids, it was felt to be most 

appropriate to use in combination with immunotherapy in TNBC [45].

The combination of atezolizumab plus nab-paclitaxel was then evaluated in a phase Ib study 

enrolling 33 patients with metastatic or locally recurrent TNBC previously treated with up to 

2 prior lines of chemotherapy in the metastatic setting. The results were more promising 

with an ORR of 39.4%, including 1 complete response and 12 partial responses. The median 

PFS was 5.5 months and median OS was 14.7 months. In the first line setting, the ORR 

increased to 53.8% with a median PFS of 8.6 months [39,48].

The IMpassion130 trial was a phase III, international, randomized, double-blind, placebo-

controlled study designed to evaluate the efficacy of atezolizumab in combination with nab-

paclitaxel compared to nab-paclitaxel alone in patients with locally advanced or metastatic 

TNBC with no prior chemotherapy in the metastatic setting [40]. Patients previously treated 

with taxanes in the neoadjuvant or adjuvant setting were eligible provided the treatment was 

completed at least 12 months prior to randomization. Patients with asymptomatic treated 

brain metastasis were permitted and patients with prior autoimmune disease or 

glucocorticoid or immunosuppressive medications were excluded. The study enrolled 902 

patients randomized 1:1 to receive atezolizumab 840 mg or placebo on days 1 and 15 in 

combination with nab-paclitaxel 100 mg/m2 on days 1, 8, and 15 of every 28 day cycle. 

Patients were stratified by the presence or absence of liver metastasis, use or nonuse of prior 

taxanes, and PD-L1 expression on tumor-infiltrating immune cells as a percentage of tumor 

area (<1% PD-L1-negative and ≥ 1% PD-L1-positive). The trial had two primary efficacy 

end points, investigator-assessed PFS and OS, that were evaluated in the intent-to-treat 

population and in the subgroup of patients with PD-L1-positive tumors. PD-L1-positive 

tumors were detected in 40.9% of patients and approximately 50% of patients were 

previously treated with neoadjuvant or adjuvant chemotherapy.
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With a median follow-up of 12.9 months, PFS was significantly prolonged in the the intent-

to-treat population with atezolizumab plus nab-paclitaxel compared to nab-paclitaxel plus 

placebo (7.2 months vs. 5.5 months, stratified HR for progression or death 0.80; 95% CI, 

0.69–0.92; p=0.002) and the PD-L1-positive subgroup (5.0 months vs. 7.5 months, stratified 

HR for progression or death 0.62; 95% CI, 0.49–0.78; p<0.001) Median OS in the intent-to-

treat population was not statistically different, however there was a trend towards improved 

survival from 17.6 months with nab-paclitaxel plus placebo to 21.3 months with 

atezolizumab plus nab-paclitaxel (HR for death 0.84; 95% CI, 0.69–1.02; p=0.08). Formal 

testing of OS in the PD-L1-positive subgroup was not performed due to the hierarchical 

statistical analysis procedure used in this trial, however, OS was numerically higher in the 

atezolizumab plus nab-paclitaxel group compared to the placebo plus nab-paclitaxel group 

(25.0 months vs. 15.5 months, stratified HR for death 0.62; 95% CI, 0.45–0.86) (Table 1).

The most common adverse events (AEs) seen in patient with TNBC who received 

atezolizumab in combination with nab-paclitaxel were alopecia (56%), peripheral 

neuropathy (47%), fatigue (47%), nausea (46%) and diarrhea (33%). AEs observed more 

frequently in patients treated with atezolizumab plus nab-paclitaxel compared to placebo 

plus nab-paclitaxel included nausea, cough, neutropenia, pyrexia, and hypothyroidism [40]. 

The incidence of Grade 3/4 AEs was modestly higher in patients who received atezolizumab 

plus nab-paclitaxel compared to placebo plus nab-paclitaxel (48.7% vs. 42.2%).

Adverse events of special interest which could be potentially immune-related were common 

in this trial and occurred in 57.3% of patients who received atezolizumab plus nab-paclitaxel 

compared to 41.8% who received placebo plus nab-paclitaxel. In the atezolizumab plus nab-

paclitaxel arm, the most common any grade immune-related AEs included: rash (34.1%), 

(hepatitis (15.3%), hypothyroidism (17.3%), hyperthyroidism (4.4%) and pneumonitis 

(3.1%). The incidence of grade 3/4 AEs of special interest were much less common (7.5% 

with atezolizumab vs. 4.3% with placebo).

6. Conclusions

The IMpassion130 trial led to the accelerated US FDA approval of atezolizumab in 

combination with nab-paclitaxel for adult patients with unresectable locally advanced or 

metastatic TNBC whose tumors express PD-L1 by an FDA-approved assay [40]. The 

Ventana PD-L1 (SP142) Assay was approved as a companion diagnostic device for selecting 

TNBC patients for atezolizumab.

Atezolizumab is the first immunotherapy agent to be approved for the treatment of breast 

cancer. The addition of atezolizumab to nab-paclitaxel prolonged PFS in the intent-to-treat 

and PD-L1 positive subset of patients with metastatic TNBC treated in the first-line setting 

without a statistically significant prolongation of OS at this time. The combination of 

atezolizumab plus nab-paclitaxel is currently approved by the FDA and European Comission 

(EC) for the treatment of patients with PD-L1-positive, unresectable or metastatic TNBC. In 

the US, the FDA approval does not provide a limit on prior lines of therapy, whereas the EC 

approved this in the first-line setting. The addition of atezolizumab to nab-paclitaxel does 

increase the incidence of immune-related AEs, including rash and hypothyroidism. The 
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incidence of serious immune-related AEs is infrequent and consistent with other trials of 

atezolizumab.

7. Expert Opinion

The approval of atezolizumab in combination with nab-paclitaxel for patients with 

metastatic, PD-L1-positive TNBC represents an important advance in the treatment of breast 

cancer. While the observed prolongation of median PFS in the IMpassion130 trial may be 

considered modest, there is a subset of patients who receive long-term benefit with 

maintenance atezolizumab after discontinuation of nab-paclitaxel. For these exceptional 

responders, we consider this therapy to be a breakthrough by providing prolonged control of 

disease without traditional chemotherapy-related toxicity. Efforts to develop predictive 

biomarkers going beyond PD-L1 expression to prospectively identify patients with 

metastatic TNBC who will benefit from the addition of atezolizumab to nab-paclitaxel 

would be of great benefit in increasing the magnitude of benefit.

The use of PD-L1 expression to determine patients deriving clinical benefit from 

immunotherapy remains suboptimal in TNBC. In the IMpassion130 trial 

immunohistochemistry (IHC) using the SP142 PD-L1 antibody was performed and scored 

for expression on tumor infiltrating lymphocytes (TILs) [50]. This is in contrast to other PD-

L1 assays approved in non-small cell lung cancer and melanoma where antibodies SP263, 

28–8 and 22C3 are used and expression is scored on tumor cells rather than immune cells 

[50]. In addition, these PD-L1 IHC assays use a different scoring systems and are limited by 

interobserver variability [50].

There remains a need to develop other predictive biomarkers beyond PD-L1 that may be 

able to better assist in identifying patients likely to respond to immunotherapy. TILs are 

associated with a higher pathologic complete response and overall response rate and may be 

able to predict benefit from immunotherapy when used in conjunction with PD-L1 

expression [7]. Multiple gene signatures evaluating immune-related genes, tumor mutational 

burden, and microsattelite instability may also help to better classify tumor immunogenicity 

[7].

Although nab-paclitaxel was used in the IMpassion130 trial, there are ongoing trials 

evaluating the effects of other chemotherapy agents and targeted agents in combination with 

immunotherapy [7]. In addition to concurrent chemotherapy and immunotherapy, the 

TONIC trial is investigating the role of induction chemotherapy or radiation followed by 

anti-PD-1 monotherapy and what the best sequence of treatment may be [51].

The frequency of immune-related AES with atezolizumab in combination with nab-

paclitaxel is similar to atezolizumab in combination with other chemotherapy agents or as a 

single agent. Most immune-related AEs are low grade and medically managed without the 

need to permanently discontinue atezolizumab, however, more severe immune-related AEs 

can occur and this must be discussed with patients prior to administering atezolizumab. 

Patients with prior autoimmune diseases were not eligible for enrollment in IMpassion130 

and safety of immunotherapy in these patients is the topic of ongoing investigation.
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In the IMpassion130 trial, patients were prospectively evaluated for PD-L1 expression on 

tumor-infiltrating immune cells which was expressed as a percentage of tumor area (<1% 

PD-L1 negative and ≥ 1% PD-L1 positive) and 40.9% of patients were PD-L1-positive. 

Unfortunately, approximately 60% of patients with metastatic TNBC will not be candidates 

for atezolizumab in the current landscape and there remains an urgent clinical need for new 

strategies to harness the immune system to treat PD-L1-negative tumors.

The investigation of immunotherapy strategies in TNBC continues to rapidly expand. The 

encouraging results from IMpassion130 have led to other trials investigating PD-1 or PD-L1 

inhibitors in patients with early stage TNBC and in combination with other chemotherapy 

and targeted agents. Other ongoing efforts include trials investigating personalized cancer 

vaccines targeting specific tumor neoantigens, agonists of T-cell stimulatory molecules and 

bispecific antibodies binding tumor antiegns and immune cell surface proteins [52]. We 

remain hopeful that these ongoing studies will lead to an improvement in survival for 

patients with TNBC.
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Article Highlights

• Patients with triple-negative breast cancer (TNBC) have a more aggressive 

disease course, higher risk of metastatic recurrence and limited systemic 

treatment options compared to other breast cancer subtypes.

• TNBC has a higher tumor mutational burden, expression of tumor-infiltrating 

lymphocytes (TILs) and PD-L1 expression compared to other breast cancer 

subtypes, supporting the potential activity of immunotherapy.

• The addition of atezolizumab to nab-paclitaxel prolonged progression-free 

survival (PFS) in the intent-to-treat population and in the PD-L1-positive 

subgroup of patients in the first-line treatment of metastatic TNBC with low 

rates of severe autoimmune toxicity.

• Atezolizumab plus nab-paclitaxel should be considered in appropriate patients 

without clinically significant autoimmune disease with metastatic PD-L1-

positive TNBC.
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Figure 1. 
Mechanism of action of atezolizumab. (A) Tumor cells present antigens to T-cells and 

interaction of PD-L1 on tumor cells and PD-1 on T-cells results in inactivation of the 

immune system. (B) Atezolizumab blocks PD-L1 on tumor cells and prevents interaction 

with PD-1 on T-cells resulting in activation of anti-tumor immune response.
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Figure 2. 
Action of albumin-bound paclitaxel. Nanoparticle albumin-bound paclitaxel is carried in the 

bloodstream and is actively transported through the endothelial cell cytoplasm by binding to 

endothelial cell membrane glycoprotein, gp60. The albumin-paclitaxel complex is carried in 

vesicles to the extracellular space and tumor cells.
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Table 1.

Efficacy endpoints of IMpassion130

Intention-to-treat population PD-L1-positive subgroup

atezolizumab + nab-
paclitaxel

placebo + nab-
paclitaxel

p value (95% 
CI)

atezolizumab + nab-
paclitaxel

placebo + nab-
paclitaxel

p value (95% 
CI)

PFS 7.2 mo 5.5 mo 0.0025 (0.69–
0.92)

7.5 mo 5.0 mo <0.001 (0.49–
0.78)

OS 21.3 mo 17.6 mo 0.08 (0.69–1.02) 25.0 mo 15.5 mo (0.45–0.86)

ORR 56.0% 45.9% 0.002 (3.4–16.8) 58.9% 42.6% 0.002 (5.7–26.9)

PFS: median progression-free survival, OS: median overall survival, ORR: objective response rate
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