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This review summarises the IMpower150 study, an open-label, phase III trial that evaluated 
Tecentriq® (atezolizumab) plus bevacizumab plus chemotherapy in patients with metastatic 
nonsquamous non-small-cell lung cancer (NSCLC) who had not previously received chemotherapy.1 
The study concluded that the addition of atezolizumab to bevacizumab plus chemotherapy 
significantly improved progression-free survival and overall survival among patients with 
metastatic nonsquamous NSCLC, regardless of programmed death ligand-1 (PD-L1) expression 
and EGFR or ALK genetic alteration status. Atezolizumab is a monoclonal antibody targeting PD-
L1.2 In New Zealand, atezolizumab is indicated (but not funded) for the treatment of adult patients 
with locally advanced or metastatic NSCLC after prior chemotherapy.2 It is also indicated (but 
not funded) for the treatment of extensive-stage small cell lung cancer, urothelial carcinoma, 
and triple-negative breast cancer.2 This publication has been commissioned by Roche Products  
(New Zealand) Limited.

Independent expert commentary is provided by 
Dr Tony Rahman. Tony is a Medical Oncologist at 
the Canterbury Regional Cancer and Haematology 
Service. One of his areas of subspecialisation is 
the care of patients with cancers of the lung. He 
is also involved in clinical trials of immunotherapy 
agents in the treatment of lung and genitourinary 
cancers.

Dr Tony Rahman

Background 
Lung cancer is the leading cause of cancer-related deaths worldwide3 and in New Zealand.4 With the 
5-year survival rate in lung cancer patients diagnosed between 2005-2009 at only 10%–20%5 further 
necessary advances in the treatment of NSCLC, including immunotherapy, have been made over the last 
decade. The standard of care for patients with treatment-naive metastatic NSCLC includes platinum-
doublet chemotherapy with or without bevacizumab for patients with non-squamous cancer,6-8 targeted 
therapies for patients with oncogenic alterations,8 anti–PD-1 monotherapy for those with PD-L1 expression 
on at least 50% of tumour cells,9 and anti–PD-1 plus platinum-doublet chemotherapy for patients with 
non-squamous cancer.10 However, the prognosis remains poor.

Rationale for combining atezolizumab and bevacizumab  
PD-L1 is an immune checkpoint that limits T-cell activity by binding to its receptors programmed death 1 
(PD-1) or B7.1 on activated T-cells.11,12 PD-L1 is widely expressed across a number of malignancies, and 
blockade of the PD-L1/PD-1 pathway is associated with overall survival benefits in NSCLC, melanoma, 
and renal cell carcinoma.13-20

Atezolizumab is a humanised monoclonal immunoglobulin G1 antibody that binds directly to PD-L1 
and prevents its interaction with PD-1 and B7.1.21 Atezolizumab has been shown to provide an overall 
survival benefit in patients with previously treated metastatic NSCLC regardless of PD-L1 expression22 
and has shown promising efficacy and an acceptable safety profile when combined with platinum-doublet 
chemotherapy in chemotherapy-naïve NSCLC.23

Second-line or later clinical trials have shown that patients with EGFR-mutant NSCLC do not benefit from 
checkpoint inhibiter therapy.22,24,25 Thus, treatment options are limited for such patients after failure of 
tyrosine kinase inhibitor (TKI) therapy or unacceptable side effects. 
By targeting various stages within the cancer immunity cycle, chemo-immunotherapy combinations aim 
to create a more favourable environment that maximises the potential of such combinations together with 
the immune system to treat cancer. 

Vascular endothelial growth factor (VEGF) is able to block the antitumour immune response by promoting 
vascularization, which is often exploited by tumours to stimulate angiogenesis required for tumour growth 
and metastasis,26 and interrupting T-cell infiltration into the tumour, which is an important step in the 
cancer immunity cycle.27,28

Study: Socinski MA, Jotte RM, Cappuzzo F, et al. Atezolizumab for first-line treatment of metastatic nonsqua-
mous NSCLC. N Engl J Med. 2018 Jun 14;378(24):2288-2301. 

Link: https://www.nejm.org/doi/10.1056/NEJMoa1716948?url_ver=Z39.88-2003&rfr_id=ori%3Arid%3Acrossref.
org&rfr_dat=cr_pub%3Dwww.ncbi.nlm.nih.gov
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There is a strong scientific rationale to support the combined use of atezolizumab plus the VEGF inhibitor 
bevacizumab (Figure 1). In addition to its antiangiogenic effects, bevacizumab may enhance the ability 
of atezolizumab to restore anti-cancer immunity by inhibiting VEGF-related immunosuppression,29-36 
promoting T-cell infiltration into the tumour microenvironment28,33 and enabling priming and activation of 
T-cell responses against tumour antigens.33 Increased intratumoural T-cells promote an inflamed tumour 
microenvironment that is optimised for PD-L1 inhibition.27

Figure 1. The complementary activity of PD-L1 and VEGF inhibitors through the cancer immunity cycle27,37

IMpower150: Methods1

IMpower150 was an international, open-label, randomised, phase III study that evaluated the addition 
of atezolizumab to carboplatin plus paclitaxel with or without bevacizumab.1 The following patients were 
eligible for the study: those who had stage IV or recurrent metastatic non-squamous NSCLC and were 
not treated with chemotherapy, those with a baseline Eastern Cooperative Oncology Group (ECOG) 
performance status score of 0/1, and those with any PD-L1 immunohistochemistry status. Additionally, 
patients with EGFR or ALK genomic alterations were eligible, provided they had received at least one 
approved TKI and had disease progression or unacceptable side effects. This is in contrast to other 

first-line lung immunotherapy trials which have 
excluded patients with EGFR or ALK mutations. 

Patients received atezolizumab/carboplatin/
paclitaxel (ACP) or atezolizumab/bevacizumab/
carboplatin/paclitaxel (ABCP) or bevacizumab/
carboplatin/paclitaxel (BCP) every 3 weeks for 
four or six cycles, followed by maintenance 
therapy with atezolizumab, bevacizumab, or both. 
In this first report, only the first two arms were 
analysed, whilst data were not shown for the 
third. Atezolizumab was administered at a dose 
of 1200 mg, bevacizumab at a dose of 15 mg/kg, 
paclitaxel at a dose of 200 mg/m2, and carboplatin 
at an area under the concentration−time curve 
of 6 mg/mL/min. Continuation of atezolizumab 
after the occurrence of disease progression was 
allowed if evidence of clinical benefit existed.  
No crossover to atezolizumab was permitted. 

Co-primary endpoints were investigator-
assessed progression-free survival (PFS) in the 
intention-to-treat (ITT) wild-type (WT) (EGFR or 
ALK negative) population and in WT patients with 
expression of a tumour T-effector gene signature 
(Teff-WT), and overall survival (OS) in the ITT-WT 
population, for the ABCP versus BCP comparison. 
The Teff gene signature was described as PD-L1, 
CXCL9, and IFN-γ messenger RNA expression, as 
assessed using macro-dissected tumour tissue 
RNA measurements at baseline. 

Secondary endpoints included investigator-
assessed PFS, and OS in the ITT population, which 
comprised all enrolled patients, including those 
with EGFR or ALK genomic alterations (oncogenic 
driver mutations). In addition, the following 
endpoints were evaluated in the WT population: 
PFS, as assessed at an independent review 
facility; investigator-assessed PFS in the PD-L1 
expression subgroups; and the rate of objective 
response (complete response or partial response, 
as assessed by the investigators), as well as the 
duration of response among the patients who had 
an objective response; and safety.

T-CELL
GENERATION

VEGF inhibitors promote the 
maturation of dendritic cells. 
When these cells are mature, 
they are able to perform their 
function of identifying tumour 
antigens and marking them 
out for destruction by T-cells 

This enables efficient priming 
and activation of T-cell 
responses against tumour 
antigens (Recognise)

VEGF inhibitors 
normalise the tumour’s 
blood vessels, enabling 
more T-cells to enter 
into the tumour micro 
environment (Recruit)

VEGF inhibitors enable reprogramming of 
the tumour micro environment from a 
hostile immune-suppressive one to a 
favourable immune-permissive 
environment for T-cells (Reprogramme)

In an immune-permissive (more favourable) 
tumour micro environment, PD-L1 
inhibitors target PD-L1 to prevent T-cell 
deactivation, thereby restoring 
anti-cancer immunity (Restore)

2.

3.

T-CELL
KILLING

1.

T-CELL
INFILTRATION

Expert commentary on methods 
IMpower150 was a phase III trial asking two important questions:

1.	 Does an immune checkpoint inhibitor (ICI) (targeting the PD-L1 to 
PD-1 interaction) combine effectively with chemotherapy to improve 
outcomes for fit patients with stage IV non-squamous NSCLC?

2.	 Does VEGF blockade enhance the efficacy of an immune 
checkpoint inhibitor in fit patients with stage IV non-squamous 
NSCLC?

•	 The trial design randomised patients to three arms, however, planned 
comparisons as stated in the protocol were to compare ABCP to BCP 
and ACP to BCP. 

•	 There did not appear to be a clear plan to compare ABCP to ACP. 
I would have expected that the addition of bevacizumab to the 
treatment regimen may or may not improve outcome and may 
impact on toxicity data. I believe an opportunity has been missed to 
obtain data pertinent to the use of bevacizumab in this setting.

•	 The study included lung cancer patients with oncogenic driver mutations 
after disease progression on a TKI or, in certain countries, if a TKI was 
not available to the patient. 

•	 There was a protocol amendment during the study which changed 
the primary analysis populations from the ITT and PD-L1 positive 
population to patients without driver mutations (WT population) and 
Teff gene signature high. It was stated that emerging data had shown 
patients with driver mutations did not gain benefit from single agent 
checkpoint inhibitors in second line compared with chemotherapy 
alone. 

•	 The study was not stratified to compare outcomes for driver mutation 
patients compared with WT patients nor outcomes between Teff high 
and Teff low patients.

•	 The study was stratified to compare outcomes with regard to PD-L1 
expression, the presence or absence of liver metastases and gender.

http://www.researchreview.co.nz
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Overall survival
At the time of the interim analysis of OS in the WT population the median duration of follow-up was 
approximately 20 months. Median OS among the patients in the WT population was significantly longer in 
the ABCP group than in the BCP group (19.2 months vs 14.7 months; Figure 3). 

Further analyses found that the survival advantage of ABCP extended to patients with EGFR mutations 
(median OS not reached vs 18.7 months; HR, 0.61; 95% CI, 0.29–1.28) and those with liver metastases 
(13.3 months vs 9.4 months; HR, 0.52; 95% CI 0.33–0.82).43

IMpower150: Results
A total of 1202 patients (ITT population) were 
enrolled. The WT population comprised 1040 
of these patients (86.5%). Teff gene-signature 
expression could be evaluated in 95.6% of 
the patients in the WT population. A total of 
445 of the 1040 patients in the WT population 
(42.8%) had high Teff gene-signature expression  
(Teff-high WT population).

Progression-free survival
Among the WT population, the median PFS was 
longer in the ABCP group than in the BCP group 
(8.3 months vs 6.8 months; P<0.001) (Figure 2).  
At 12 months, the rate of PFS was twice as 
high in the ABCP group than in the BCP group 
(36.5% vs 18%) (Figure 2). The corresponding 
PFS values in the Teff-high WT population were 
11.3 months and 6.8 months (hazard ratio [HR], 
0.51; 95% confidence interval [CI], 0.38–0.68; 
P<0.001), with 12-month PFS of 46% versus 
18%, respectively. 

Subgroup analysis showed that PFS among 
patients with EGFR mutations or ALK 
rearrangements increased with ABCP compared 
to that with BCP (9.7 vs 6.1 months; HR, 0.59; 
95% CI, 0.37–0.94). This observed benefit is 
notable, given that clinical trials of PD-L1 or PD-1 
inhibitors as monotherapy after the failure TKI 
therapy have not shown that such therapies are 
more effective than standard chemotherapy.22,24,25 
In addition, such patients have limited proven 
treatment options, and data are scarce from 
phase III trials examining the effectiveness of 
platinum-based regimens with or without PD-L1 
or PD-1 inhibitors in this patient population.38

Prolonged PFS was also observed regardless of 
PD-L1 status including in the PD-L1–negative 
subgroup (7.1 months with ABCP vs 6.9 months 
with BCP; HR, 0.77; 95% CI, 0.61–0.99) and the 
PD-L1–low subgroup (8.3 months vs 6.6 months; 
HR, 0.56; 95% CI, 0.41–0.77), as well as in the 
subgroup of patients with low expression of a 
Teff gene signature (7.3 months vs 7.0 months; 
HR, 0.76; 95% CI, 0.60–0.96). The benefit of 
ABCP in patients regardless of PD-L1 status is 
particularly relevant because the use of PD-1 
inhibitors as first-line monotherapy is presently 
restricted to patients with high PD-L1 expression, 
and most patients with metastatic NSCLC have 
tumours with low, negative, or unknown PD-L1 
expression.39

A benefit with respect to PFS was observed with 
ABCP in key clinical and biomarker subgroups, 
including patients with liver metastases  
(7.4 months with ABCP vs 4.9 months with BCP; 
HR, 0.42; 95% CI, 0.26–0.66). Of note, patients 
with liver metastases previously had limited 
therapeutic benefit with checkpoint-inhibitor 
monotherapy.40-42
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Figure 2. Interim analysis of overall survival in the ABCP group and the BCP group1 

Figure 3. Investigator-assessed progression-free survival in the ABCP group and the BCP group1

Objective response and duration of response
The investigator-assessed unconfirmed objective response rates in the WT population were 63.5% in the 
ABCP group and 48.0% in the BCP; 3.7% of the patients in the ABCP group had complete responses, 
as compared with 1.2% of the patients in the BCP group.1 The results were similar in the Teff-high WT 
population. In the WT population, the median response durations were 9.0 and 5.7 months in the ABCP 
and BCP groups, respectively; in the Teff-high WT population, these were 11.2 and 5.7 months in the 
ABCP and BCP groups, respectively.1

Expert commentary on efficacy 
•	 Final analysis data on PFS and interim data on OS was published for the ABCP vs BCP arms.  

No data was published for the ACP arm.1

•	 IMpower150 showed a significant 1.5-month improvement in median PFS in favour of ABCP 
in the ITT analysis as well as significant improvement in the PFS rate at 6 (67% vs 56%) and  
12 months (36.5% vs 18%) with a stratified HR of 0.62.1

•	 In the WT and Teff high WT populations response rates were higher and the median durations of 
response were longer in the ABCP arm.1 

•	 Median OS was 4.5 months longer in the ABCP arm (19.2 months vs 14.7 months) than in the 
BCP arm in the WT population with a stratified HR of 0.78.1

•	 Other results are as described above, however, the HRs are unstratified.1

http://www.researchreview.co.nz
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Safety
The safety profile of ABCP was consistent with previously reported safety 
risks of the individual medicines.1 The most commonly observed grade 
3 or 4 treatment-related adverse events were neutropenia (13.7% in 
the ABCP group vs 11.2% in the BCP group and hypertension (6.4% 
vs 6.3%, respectively).1 The incidences of rash, stomatitis, febrile 
neutropenia, and haemoptysis were higher by <10% among patients 
in the ABCP group than among those in the BCP group.1 Deaths from 
treatment occurred in 11 (2.8%) and 9 (2.3%) patients in the ABCP and 
BCP groups, respectively.1 Five deaths in the ABCP group were due to 
pulmonary haemorrhage or haemoptysis.1 

The incidence and nature of immune-related adverse events in the ABCP group 
were similar to those with atezolizumab monotherapy.1 Overall, 77.4% of the 
immune-related adverse events observed in the ABCP group were grade 1 or 2, and 
none were grade 5.1 The most common immune-related adverse events included 
rash, hepatitis, hypothyroidism, hyperthyroidism, pneumonitis, and colitis (Table 1).1

Most adverse events were transient and were limited to the chemotherapy 
induction phase.1 The rate of serious adverse events during the chemotherapy-
free maintenance treatment was low, a finding that is clinically relevant, given 
that induction represents a short time (approximately 2.2 months), whereas 
maintenance treatment can be prolonged.1

Table 1. Immune-related adverse events by treatment phase in the ABCP group and the BCP group44

Incidence,  
n (%)

Induction phase Maintenance phase

ABCP (n=393) BCP (n=394) ABCP (n=312) BCP (n=270)

All grades Grade 3-4 All grades Grade 3-4 All grades Grade 3-4 All grades Grade 3-4

Immune-related AEs, n (%) 131 (33.3) 30 (7.6) 85 (21.6) 12 (3.0) 116 (37.2) 20 (6.4) 35 (13.0) 1 (0.4)

Immune-related AEs in ≥5 patients, n (%)

Rash 81 (20.6) 9 (2.3) 46 (11.7) 2 (0.5) 48 (15.4) 0 9 (3.3) 0

Hepatitis lab abnormalities 31 (7.9) 12 (3.1) 17 (4.3) 3 (0.8) 27 (8.7) 8 (2.6) 14 (5.2) 0

Hypothyroidism 17 (4.3) 1 (0.3) 10 (2.5) 0 41 (13.1) 0 8 (3.0) 0

Pneumonitis 6 (1.5) 3 (0.8) 4 (1.0) 1 (0.3) 6 (1.9) 2 (0.6) 1 (0.4) 1 (0.4)

Hyperthyroidism 8 (2.0) 1 (0.3) 2 (0.5) 0 9 (2.9) 0 3 (1.1) 0

Colitis 4 (1.0) 1 (0.3) 2 (0.5) 2 (0.5) 6 (1.9) 5 (1.6) 0 0

Expert commentary on safety
•	 Safety data is consistent with previous immunotherapy trials with regard to immune-related adverse events.1 

•	 Four deaths from pulmonary haemorrhage/haemoptysis in the ABCP cohort were associated with high risk features (e.g. cavitation, tumour necrosis and 
infiltration of the great vessels).1 

•	 The use of bevacizumab in patients with these high risk features should be carefully considered.

TAKE HOME MESSAGES
•	 IMpower150 demonstrated significantly improved PFS and OS with the addition of atezolizumab to the regimen of bevacizumab plus chemotherapy as a 

first-line treatment for non-squamous metastatic NSCLC.1 

•	 PFS was longer in the ABCP group than in the BCP group (8.3 months vs 6.8 months).1

•	 The rate of PFS at 12 months was twice as high with ABCP as with BCP (36.5% vs 18.0%).1

•	 OS was longer in the ABCP group than in the BCP group (19.2 months vs 14.7 months).1

•	 The rate of objective response was higher with ABCP than with BCP (63.5% vs 48.0%).1

•	 Regardless of the expression of PD-L1 or the presence of a T-effector gene signature, the combination therapy proved beneficial.1 

•	 The clinical benefits were observed in key subgroups of patients with EGFR and ALK genomic alterations and liver metastases.1 
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Issue 23 – 2015Welcome to issue 23 of Breast Cancer Research Review.

Could coffee help prevent breast cancer recurrence? Findings from a Swedish study suggest that this could be so, at least 

among tamoxifen-treated women. A cohort of more than 600 breast cancer patients in southern Sweden were followed for 

an average of 5 years. Among the 310 tamoxifen users with oestrogen receptor positive tumours, those who drank more 

than two cups of coffee per day appeared to have a lower risk of recurrence than those who consumed less. These are 

preliminary findings, but should stimulate further research to confirm mechanisms of benefit and define how to provide 

definitive recommendations. A retrospective analysis of records from the Surveillance, Epidemiology, and End Results (SEER) database that identified over 

57,000 cases of ductal carcinoma in situ (DCIS) treated in the USA from 1988 to 2011 has concluded that surgery offers 

no survival advantage in low-grade DCIS. In contrast, major breast cancer-specific survival benefits were seen in favour of 

surgery for high- and intermediate-grade DCIS. Does this mean that surgery can be avoided in women with low-grade DCIS? 

Could they undergo active surveillance instead? More information is needed – with much longer follow-up. 

I hope you find the papers in this issue useful in your practice and I welcome your comments and feedback.

Kind regards,
Dr Richard Isaacs 

Ian Campbell 
richardisaacs@researchreview.co.nz  iancampbell@researchreview.co.nz

In this issue:
 Predictors of discontinuation of hormonal therapy

 Accurately predicting response to endocrine therapy

 CEP17 and TOP2A predict anthracycline benefit
 Does coffee have a role in breast cancer therapy?

 Assessing first-line regimens in triple-negative disease
 Safe to omit RT in some  older women

 APBI as effective as WBI  in early-stage disease   
 Aspirin use and survival  in breast cancer

 Surgery in low-grade DCIS: no survival advantage

Abbreviations used in this issueAI = aromatase inhibitorAPBI = accelerated partial breast irradiationDCIS = ductal carcinoma in situER = oestrogen receptorHR = hazard ratioIMRT = intensity-modulated radiotherapyOR = odds ratio
RT = radiotherapyWBI = whole-breast irradiation

Predictors of discontinuation of adjuvant hormone therapy in 

patients with breast cancerAuthors: He W et al.
Summary: This study examined predictors of discontinuation of hormonal therapy in 3395 women diagnosed with breast 

cancer between 2005 and 2008 in Stockholm, Sweden, who were prospectively followed for 5 years following first prescription 

of tamoxifen or aromatase inhibitors. Baseline predictors for hormonal treatment discontinuation included a family history of 

ovarian cancer (hazard ratio [HR] 1.55; 95% CI, 1.19 to 2.02); younger (<40 years; HR 1.39; 95% CI, 1.08 to 1.78) and 

older (>65 years; HR 1.15; 95% CI, 1.03 to 1.28) age; higher Charlson comorbidity index (>2 vs 0; HR 1.35; 95% CI, 1.03 

to 1.76); and use of analgesics (HR 1.33; 95% CI, 1.16 to 1.52), hypnotics/sedatives (HR 1.24; 95% CI, 1.07 to 1.43),  

GI drugs (HR 1.25; 95% CI, 1.08 to 1.43), and hormone replacement therapy (HR 1.27; 95% CI, 1.08 to 1.49). Use of analgesics  

(HR 1.22; 95% CI, 1.08 to 1.37), hypnotics/sedatives (HR 1.21; 95% CI, 1.07 to 1.37), antidepressants (HR 1.22;  

95% CI, 1.06 to 1.40), or GI drugs (HR 1.27; 95% CI, 1.13 to 1.43), and switching therapy between tamoxifen and aromatase 

inhibitors (HR 1.50; 95% CI, 1.23 to 1.83) during the first year of hormonal treatment were associated with increased risk of 

discontinuation during the next 4 years.
Comment (RI): Between 31–73% of women discontinue adjuvant hormonal therapy off study, thus reducing the 

absolute benefits of these therapies. Previous studies to identify risk factors for discontinuation have been inconclusive 

and contradictory at times. In this large population-based cohort study in Sweden, over half of the patients discontinued 

therapy within 5 years. The study clearly identified factors which predict for relapse, usually after the first year of therapy. 

Identifying these factors might now be used to develop targeted intervention when symptoms arise, to prevent adjuvant 

hormone therapy discontinuation and subsequently to improve breast cancer outcomes.
Reference: J Clin Oncol. 2015 Jun 1. [Epub ahead of print]
Abstract 

CONGRATULATIONS TO Jacqui Adair who won the iPad mini 3 by taking part in our recent Subscriptions Update promotion. Jacqui is a Clinical Nurse Specialist at Middlemore Hospital in Auckland.
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Independent commentary by Dr Richard Isaacs, a Medical Oncologist at Palmerston 

North Hospital and member of the ANZ Breast Cancer Trials Group, recent Chair of the 

NZ Association of Cancer Specialists Breast Cancer Special Interest Group and an invited 

member on the New Zealand Breast Cancer Guideline Implementation Group. 

For full bio CLICK HERE.

Independent commentary by Associate Professor Ian Campbell, ONZM, a Breast 

Oncoplastic and General Surgeon at Waikato Hospital and Associate Professor of Surgery 

with the Waikato Clinical School, University of Auckland. Ian is the Clinical Director of the 

Breast Care Centre at Waikato Hospital, Chairman of the Waikato Breast Cancer Trust, and 

the NZ Representative on the Breast Section of the Royal Australasian College of Surgeons. 

For full bio CLICK HERE.

Issue 23 – 2015

Welcome to issue 23 of Breast Cancer Research Review.

Could coffee help prevent breast cancer recurrence? Findings from a Swedish study suggest that this could be so, at least 

among tamoxifen-treated women. A cohort of more than 600 breast cancer patients in southern Sweden were followed for 

an average of 5 years. Among the 310 tamoxifen users with oestrogen receptor positive tumours, those who drank more 

than two cups of coffee per day appeared to have a lower risk of recurrence than those who consumed less. These are 

preliminary findings, but should stimulate further research to confirm mechanisms of benefit and define how to provide 

definitive recommendations. 

A retrospective analysis of records from the Surveillance, Epidemiology, and End Results (SEER) database that identified over 

57,000 cases of ductal carcinoma in situ (DCIS) treated in the USA from 1988 to 2011 has concluded that surgery offers 

no survival advantage in low-grade DCIS. In contrast, major breast cancer-specific survival benefits were seen in favour of 

surgery for high- and intermediate-grade DCIS. Does this mean that surgery can be avoided in women with low-grade DCIS? 

Could they undergo active surveillance instead? More information is needed – with much longer follow-up. 

I hope you find the papers in this issue useful in your practice and I welcome your comments and feedback.

Kind regards,

Dr Richard Isaacs 
Ian Campbell 

richardisaacs@researchreview.co.nz  iancampbell@researchreview.co.nz
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Predictors of discontinuation of adjuvant hormone therapy in 

patients with breast cancer

Authors: He W et al.

Summary: This study examined predictors of discontinuation of hormonal therapy in 3395 women diagnosed with breast 

cancer between 2005 and 2008 in Stockholm, Sweden, who were prospectively followed for 5 years following first prescription 

of tamoxifen or aromatase inhibitors. Baseline predictors for hormonal treatment discontinuation included a family history of 

ovarian cancer (hazard ratio [HR] 1.55; 95% CI, 1.19 to 2.02); younger (<40 years; HR 1.39; 95% CI, 1.08 to 1.78) and 

older (>65 years; HR 1.15; 95% CI, 1.03 to 1.28) age; higher Charlson comorbidity index (>2 vs 0; HR 1.35; 95% CI, 1.03 

to 1.76); and use of analgesics (HR 1.33; 95% CI, 1.16 to 1.52), hypnotics/sedatives (HR 1.24; 95% CI, 1.07 to 1.43),  

GI drugs (HR 1.25; 95% CI, 1.08 to 1.43), and hormone replacement therapy (HR 1.27; 95% CI, 1.08 to 1.49). Use of analgesics  

(HR 1.22; 95% CI, 1.08 to 1.37), hypnotics/sedatives (HR 1.21; 95% CI, 1.07 to 1.37), antidepressants (HR 1.22;  

95% CI, 1.06 to 1.40), or GI drugs (HR 1.27; 95% CI, 1.13 to 1.43), and switching therapy between tamoxifen and aromatase 

inhibitors (HR 1.50; 95% CI, 1.23 to 1.83) during the first year of hormonal treatment were associated with increased risk of 

discontinuation during the next 4 years.

Comment (RI): Between 31–73% of women discontinue adjuvant hormonal therapy off study, thus reducing the 

absolute benefits of these therapies. Previous studies to identify risk factors for discontinuation have been inconclusive 

and contradictory at times. In this large population-based cohort study in Sweden, over half of the patients discontinued 

therapy within 5 years. The study clearly identified factors which predict for relapse, usually after the first year of therapy. 

Identifying these factors might now be used to develop targeted intervention when symptoms arise, to prevent adjuvant 

hormone therapy discontinuation and subsequently to improve breast cancer outcomes.

Reference: J Clin Oncol. 2015 Jun 1. [Epub ahead of print]
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EXPERT’S CONCLUDING COMMENTS 

A number of phase III trials investigating immune checkpoint inhibitors 
have been published over the last few years and have provided 
hope in improving outcomes for patients diagnosed with advanced 
NSCLC.22,24,25,45

IMpower150 has demonstrated that the addition of atezolizumab, a  
PD-L1 inhibitor, to bevacizumab, carboplatin and paclitaxel (BCP), as first 
line therapy, improved median OS by 4.5 months compared with BCP 
alone.1 Survival at 24 months was also 10% higher in the atezolizumab 
cohort despite nearly 40% of the BCP cohort subsequently receiving 
an ICI off trial.1 It provides another treatment option in the first line 
management of non-squamous NSCLC but what differentiates those 
who should receive a VEGF targeted therapy in combination with an ICI 
and chemotherapy from those who should receive ICI and chemotherapy 
alone?

The median OS of 19.2 months is similar to the 20 month median OS 
seen in PD-L1 high patients (PD-L1 expression (TPS ≥50%) receiving 
pembrolizumab monotherapy in the Keynote-042 trial.46

These results lead us to wonder if bevacizumab adds efficacy to the 
treatment regimen. A comparison of the ACP and ABCP arms would 
be helpful here and future publications of more mature data from 
IMpower150 are awaited. Survival data, to date, do not suggest that 
ICI monotherapy should be replaced as the first line treatment for 
PD-L1 high patients as it provides similar survival outcomes but less 
toxicity for patients, not only in the non-squamous setting but also in 
patients with squamous histology. Bevacizumab, of course, cannot be 
offered to patients with squamous cell carcinoma due to the high rates 
of pulmonary haemorrhage seen in earlier trials.6,47 It will be important to 
see more mature survival data from the ACP arm in this trial as well as 
from Keynote-189 which randomised patients with advanced squamous 
and non-squamous NSCLC to chemotherapy + pembrolizumab or 
placebo.10

The improvement in median OS is also comparable to historic trials of 
single agent ICIs as second line therapy compared with docetaxel after 
treatment with a first line platinum doublet.22,24,25 Is combination therapy 
superior to sequential therapy in this population? Will combination first line 
therapy allow more patients to receive and benefit from immunotherapy 
as median survival after first line treatment is measured in a small 
number of months? Will immunotherapy drug combinations be more 
effective than chemotherapy in combination with an immunotherapy 
drug? Future trials will hopefully answer these questions.

Although PFS is an approved surrogate for clinical trials it has been 
acknowledged that it is not a predictor of improved OS in trial populations. 
In previously published ICI trials,22,24,25 there is either no difference in 

median PFS or the difference is small, as seen in IMpower150.1 The 
PFS rate, however, in the ABCP cohort in the ITT population was twice 
that of the BCP cohort at 12 months.1 It remains to be seen whether it 
is helpful to use these endpoints going forward as they do not appear 
to significantly influence funding for cancer treatments in publicly 
funded, resource constrained medical systems such as that seen in 
New Zealand.

The driver mutation results in IMpower150 provide important but 
hypothesis producing data as the numbers of patients recruited were 
small and so cohorts were not adequately powered to provide practice 
changing survival data.1 Further focused international, multicentre, 
clinical trials will hopefully answer the question of ICI efficacy, in both 
Asian and non-Asian patient populations, who have failed TKI therapy. 
They will have to compete with newer generations of TKI which have 
been engineered to target modes of resistance to earlier TKI therapy and 
appear to cause little toxicity.

Despite not being stratified at randomisation the populations of Teff high 
and Teff low were reasonably well balanced to provide data on outcomes.1 
It will be interesting to see if Teff analysis predicts for survival benefit in 
patients receiving atezolizumab as it appears to have little bearing on the 
outcomes for patients not receiving an ICI. Will Teff analysis also predict 
for survival benefit with other ICIs? Will the Teff gene signature provide 
more information for our treatment approach in combination with PD-L1 
expression and tumour mutation burden analyses?

Harmonisation of biomarker analyses will be important going forward to 
help standardise treatment approaches. To date, individual ICIs targeting 
PD-1/PD-L1 have been associated with different accompanying 
diagnostic assays for PD-L1 expression.48,49 From the Blueprint study 
the SP142 Ventana platform appeared to be an outlier compared with 
other assays.48 This was the assay used to assess tumour cell (TC) and 
immune cell (IC) PD-L1 expression in the IMpower150 trial.1 Different 
results may be seen with different assays. In Keynote-042, using the 
22C3 Dako platform assay, 31% of the patients recruited were PD-L1 
high46 whereas 20% of patients in IMpower150 were PD-L1 high.1

In summary, IMpower150 has demonstrated that the addition of 
atezolizumab to BCP improves survival in advanced non-squamous lung 
cancer.1 It is a first line therapy option in this population, however, the 
employment of bevacizumab may not be essential for efficacy and would 
not be first choice therapy in PD-L1 high patients (defined as PD-L1 
expression on at least 50% of TC or at least 10% of tumour-infiltrating 
IC in IMpower150).1 It will be important to await future results from this 
and other trials to help clarify appropriate treatment approaches that 
maximise efficacy and minimise toxicity in patients with advanced NSCLC.
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Welcome to the eighth issue of Lung Cancer Research Review. 

Papers featured in this issue include an assessment of adolescents’ views on graphic health warnings on cigarette pack-

aging as well as plain packaging of cigarettes and an evaluation of the role of early specialist palliative care in malignant 

pleural mesothelioma. Two local studies are included. One presents data on the utility of radial-probe endobronchial 

ultrasound outcomes in the investigation of peripheral pulmonary lesions. The other provides an estimate of the cost 

effectiveness of a low-dose computed tomography screening programme. Also featured in this issue are four papers 

dealing with checkpoint inhibitor therapy. Three of these papers report the results of randomised controlled trials and one 

paper highlights the risk of pneumonitis occurring with checkpoint inhibition.
We hope that you learn something new from this issue of Lung Cancer Research Review and look forward to receiving 

your comments and feedback.Yours sincerely,
Dr George Laking 

 
georgelaking@researchreview.co.nz 
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Issue 8 – 2019

In this issue:

A systematic review of the perceptions of adolescents on 
graphic health warnings and plain packaging of cigarettes

Authors: Drovandi A et al.Summary: Published original research articles describing investigations into the perceptions of adolescents (aged 11 to 

19 years) towards graphic health warnings on cigarette packaging and/or plain-packaged cigarettes were included in this 

systematic review. Nineteen articles, involving 15,935 adolescent participants, met the criteria for inclusion. Approximately 

73% of the participants were non-smokers or ex-smokers and 27% were occasional or daily smokers. The analysis found 

that graphic health warnings and plain packaging appeared to increase adolescent awareness of the dangers of tobacco 

use. When used in combination, plain packaging increased the visibility of graphic health warnings.
Comment: One factor in the plausibility of health warnings is the credibility they are given by the targeted population, 

in this case adolescents aged 11 to 19. It is reasonable to presume that a more credible warning is more likely to be 

acted on. Further research appears to confirm this idea. In this review, the authors found the most credible packaging 

was dark-coloured, with graphic warnings showing health consequences of smoking such as lung cancer and oral 

diseases. NZ researchers should take note of this review as it offers a template for the design of a local study. 

Reference: Syst Rev. 2019;8(1):25Abstract

Early specialist palliative care on quality of life for malignant 

pleural mesothelioma: a randomised controlled trial
Authors: Brims F et al.
Summary: This randomised, parallel-group controlled trial compared early referral to specialist palliative care (SPC) 

with standard care in patients with newly diagnosed malignant pleural mesothelioma using a health-related quality of 

life (HRQoL) questionnaire. The study involved 19 hospital sites in the UK and one large site in Western Australia. A total 

of 174 patients and their main carers were randomised. The study found no significant between-group differences in 

HRQoL score at 12 weeks [mean difference 1.8 (95%CI -4.9–8.5; p=0.59)] and at 24 weeks [mean difference -2.0 

(95% CI -8.6–4.6; p=0.54)]. No difference in depression/anxiety scores was observed in patients either at 12 weeks or  

24 weeks. In the carers, no difference in HRQoL or mood was seen at either 12 or 24 weeks, although there was a 

consistent preference for care that favoured the intervention arm.Comment: A better term than “early” in the title of this study would be “automatic and immediate”.  It would be very 

wrong to conclude that the skills of SPC are never needed at an early phase. A key factor in this unblinded trial was 

that “referral of participants in the control group to SPC was at the discretion of the medical team based on clinical 

need”.  Perhaps it can be viewed as a success of SPC to have normalised its knowledge, skills, and awareness in 

adjacent specialities, to the extent that automatic immediate referral may not be needed.
Reference: Thorax. 2019 Jan 19. [Epub ahead of print]
Abstract
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acted on. Further research appears to confirm this idea. In this review, the authors found the most credible packaging 

was dark-coloured, with graphic warnings showing health consequences of smoking such as lung cancer and oral 
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Summary: This randomised, parallel-group controlled trial compared early referral to specialist palliative care (SPC) 

with standard care in patients with newly diagnosed malignant pleural mesothelioma using a health-related quality of 

life (HRQoL) questionnaire. The study involved 19 hospital sites in the UK and one large site in Western Australia. A total 

of 174 patients and their main carers were randomised. The study found no significant between-group differences in 

HRQoL score at 12 weeks [mean difference 1.8 (95%CI -4.9–8.5; p=0.59)] and at 24 weeks [mean difference -2.0 

(95% CI -8.6–4.6; p=0.54)]. No difference in depression/anxiety scores was observed in patients either at 12 weeks or  

24 weeks. In the carers, no difference in HRQoL or mood was seen at either 12 or 24 weeks, although there was a 

consistent preference for care that favoured the intervention arm.

Comment: A better term than “early” in the title of this study would be “automatic and immediate”.  It would be very 

wrong to conclude that the skills of SPC are never needed at an early phase. A key factor in this unblinded trial was 

that “referral of participants in the control group to SPC was at the discretion of the medical team based on clinical 
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