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Breast Imaging Update
Dr Sarah Tennant (Consultant Radiologist, Nottingham University Hospitals) opened the meeting with her 
talk on updates in breast imaging. 

Radiology pre-COVID-19 pandemic

Dr Tennant began by highlighting staffing shortages in radiology services before the COVID-19 pandemic, 
as summarised below. The 2017 Clinical Radiology UK Workforce Census predicted that from 2017-2022, 
for every two breast radiologists that join the profession three would leave,2 and the 2019 report found a 
national breast radiologist vacancy rate of 9%.3 In response to the declining workforce, the National Breast 
Imaging Academy was established to recruit more radiologists into breast services, with some success – 
the 2020 Clinical Radiology UK Workforce Census reported that the breast radiologist vacancy rate had 
reduced by 1%, to 8%, but still a high proportion of these professionals were due to retire in the following 
five years, with this figure particularly high in breast radiologists (24% vs 19% for non-breast radiologists).4

The impact of COVID-19

In spring 2020, breast screening services were suspended, and radiologists redeployed as trusts prioritised 
COVID-19 treatment. In Dr Tennant’s centre, symptomatic breast clinics continued but were quieter because 
of reduced GP referrals, and communication/support channels for patients became virtual. Furthermore, there 
was reduced operating capacity, which led to more tumour clipping and increased neoadjuvant endocrine 
therapy where appropriate. Although screening has now resumed, theatre capacity and treatment regimens 
remain affected by COVID-19. In addition, some patients’ diagnoses may have been delayed by the pandemic, 
staff are burnt out, Continuing Professional Development (CPD) and research are harder than ever to 
prioritise, and there are supply issues such as the shortage of vacuum-assisted biopsy (VAB) needles.

Clinical Radiology UK Workforce Census
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Finally, Dr Tennant looked forward to what the future may hold for breast imaging, as explained below:

Several UK screening and de-escalation trials are underway, and Dr Tennant felt that the “next 
step” in terms of breast radiology is going to be patient selection for increased screening. The 
BRAID trial, for example, is evaluating personalised breast screening (standard vs 
supplemental imaging) in women with radiographically dense breast tissue.5  

Trials

Dr Tennant explained that the UK is in a good position in terms of breast lesions of uncertain 
malignant potential (B3), with the UK conducting more VABs and fewer surgeries in these patients 
compared with other European countries due to differences in their national guidelines.7 Data 
from the England NHS Breast Screening Programme found that the upgrade rate of B3 lesions is 
16.57%, and the proportion of women with B3 tumours having surgery has declined due to 
national guidelines.7

Breast lesions of uncertain malignant potential (B3) 

A commonly-touted possibility in breast screening, Dr Tennant expressed her doubts about AI 
making a significant impact on breast imaging, citing a systematic review of AI accuracy in breast 
screening programmes which found that the England NHS Breast Screening Programme is highly 
sensitive and specific, and that no AI studies analysed came close in terms of both sensitivity and 
specificity. The authors of this review concluded that AI systems are not sufficiently specific to 
replace radiologist double reading in screening programmes.6

Artificial Intelligence (AI)

New technologies of note that Dr Tennant highlighted were:
Digital breast tomosynthesis (DBT), an advanced form of mammography that produces 3D images 
using a low-dose x-ray system.8

Contrast-enhanced mammography (CEM), which involves the administration of an iodinated 
contrast agent, following which two images are acquired and then combined to create an image 
in which any iodine accumulation is potentially indicative of a cancer.9 Patients have reported a 
preference for CEM over MRI, for example because it has a faster procedure time, offers greater 
comfort and lower noise levels, though the comfort of breast compression and sensation of the IV 
contrast injection are significantly worse than with MRI.10

New technologies

•

•

The future
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New (Current and Candidate) 
Biomarkers for Targeted Therapies
Prof Giuseppe Viale (Professor in Pathology, University of Milan) explained that for decades there have 
only been two treatment-relevant markers in breast cancer: human epidermal growth factor receptor 2 
(HER2) and oestrogen receptor (ER). Now however, there are new markers emerging with clinical utility:
Programmed death ligand-1 (PD-L1), which may be expressed by tumour and/or immune cells. 

• PD-L1 is an imperfect predictive marker for response to immune checkpoint inhibitors (CPIs) in tumour 
types such as metastatic triple negative breast cancer (mTNBC), and shows both intra-tumoural and 
temporal heterogeneity.11

• There are different immunohistochemistry (IHC) assays available to test for PD-L1 expression, which use 
different antibodies, are run on different platforms, have different levels of sensitivity and specificity, and 
have different scoring systems. 

• Various anti-PD-L1/PD-1 drugs are available, which use different testing platforms and cut-off values to 
determine patient eligibility. Prof Viale highlighted a study by Rugo et al. which assessed PD-L1 assay 
concordance using data from the Phase 3 IMpassion130 trial of atezolizumab (Tecentriq®▼) + nab-paclitaxel 
in patients with mTNBC, and found no inter-assay analytical equivalency between the 22C3, SP142 and SP263 
assays, see figure below.12 Thus, it is vital that the correct companion PD-L1 assay is used with each CPI.

HER2-low cancers, defined as those with IHC 1+, or IHC 2+ with a negative in situ hybridisation (ISH) 
test, and representing ~50% of breast cancers.13 

• Prof Viale explained that almost all the same challenges are seen with HER2-low testing as with PD-L1 testing: 
there are different antibodies and detection systems available, using different platforms and scoring systems, 
and HER2 shows temporal and spatial heterogeneity. Furthermore, there is often discordance between the 
results of local and central assessment and there is no consensus definition for HER2-low disease.

• HER2-low is becoming important because new agents, notably the antibody-drug conjugates (ADCs) 
trastuzumab deruxtecan14 and trastuzumab duorcarmazine,15 have shown promising results in HER2-low 
disease. This may be because the newer ADCs have a bystander killing effect, destroying nearby  
HER2-negative tumour cells in heterogenous tumours.

• Whilst waiting for the potential approval of these new agents to treat HER2-low disease, Prof Viale 
explained that it will be important to alert the breast community to the HER2-low concept and the clinical 
implications of distinguishing an IHC score 0 from 1+, as this is not something currently assessed in 
clinical practice. In addition, it will be important to agree on the threshold for IHC 1+, and to educate and 
train pathologists so that they can generate accurate and reproducible results.

Tecentriq▼(atezolizumab) prescribing information can be found here.
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Androgen receptors (AR), are expressed in the majority of luminal tumours and in up to 40% of triple 
negative breast cancers (TNBCs). AR-positive disease confers a better prognosis compared with AR-
negative disease.16 The AR may be a target for anti-androgens, but for the time being it is not routinely 
assessed in practice.

PI3K/AKT pathway, which is activated in ~70% of breast cancers.17 PI3Kα inhibitors have been found to 
prolong progression-free survival (PFS) in patients with PIK3CA-mutated advanced breast cancer,18 whilst 
AKT inhibitors can prolong survival in patients with mTNBC with an activated AKT pathway.19

BRCA1/2 has recently become a therapeutic target, as PARP-1 inhibition in BRCA-mutated breast 
cancers can induce synthetic lethality. The PARP-inhibitor, olaparib, has been shown to produce an invasive 
disease-free survival (IDFS) benefit when used adjuvantly in a population of patients with a BRCA mutation 
in the OlympiA trial,20 while talazoparib also shows promise in the BRCA-mutated population.21 It remains 
to be determined whether germline BRCA testing should be offered to more patients and, if so, how these 
individuals should be selected, and whether somatic mutations are also relevant treatment biomarkers.

Trop-2, which encodes a transmembrane calcium ion signal transducer and has been linked to increased 
tumour growth and enhanced proliferation, cell migration and anchorage-independent growth. Trop-2 
is overexpressed in most solid epithelial cancers, including breast cancer, and is the target of the ADC 
sacituzumab govitecan.22 Prof Viale highlighted the ASCENT trial here, which found that PFS and overall 
survival (OS) were significantly longer in patients with mTNBC who received sacituzumab govitecan 
compared with single agent chemotherapy at a median follow-up of 17.7 months.22
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Latest Surgical Data Shaping Practice
Dr Julie Doughty (Consultant Breast Surgeon, Gartnavel General Hospital, Glasgow) gave a brief overview 
of the impact of the COVID-19 pandemic on breast cancer surgery in the UK before presenting the latest 
surgery data shaping practice.

Firstly, Dr Doughty discussed the impact of the COVID-19 pandemic on the diagnosis and management 
of breast cancer in the UK. She noted that whilst modelling conducted by the King’s Fund early in the 
pandemic predicted a large fall in the number breast cancer diagnoses, more recent studies exploring 
the impact have shown this to be less worrying than initially thought. Data show that a large number of 
patients (231,765) were seen face-to-face in breast clinics during the first part of the pandemic despite 
the government guidance being to stay at home, and only a relatively small reduction (16%) in the number 
of patients with breast cancer initiating treatment has been observed.23 There are some differences in the 
clinical features of breast cancer diagnoses observed during the pandemic compared with pre-pandemic, 
such as more symptomatic diagnoses, larger tumours, more advanced disease and a higher proportion of 
triple negative tumours,24 likely as a result of the cessation of screening programmes over this time period. 

Dr Doughty discussed that there had also been 
clear changes in the management of breast 
cancer in the UK due to COVID-19, shown by 
data from the UK ‘Alert Level 4’ phase of the 
B-MaP-C study (N=3,776) which reported that 
59% of patients had their treatment pathway 
altered as a result of the pandemic.25 Alterations 
to treatment are shown in the Figure on the right.25 
Dr Doughty focused on neoadjuvant endocrine 
therapy, flagging that this was rarely used in 
clinical practice pre-pandemic but has since 
increased due to restrictions on theatre capacity 
during the pandemic. She queried the availability 
of randomised data to support the long-term use 
of neoadjuvant endocrine therapy and introduced 
the EndoNET trial, which is about to begin 
recruiting and will evaluate whether neoadjuvant 
endocrine therapy will reduce tumour size, 
reduce mastectomy rates and improve quality of 
life.26 Whilst presenting a case study, Dr Doughty 
reiterated that patients treated with neoadjuvant 
endocrine therapy should still be operated on at 
some point, and it would not be good practice to 
leave a patient on neoadjuvant endocrine therapy 
for a prolonged period of time without operating.

Breast cancer treatment alterations as 
a result of the COVID-19  pandemic25

Bridging endocrine 
therapy 45%Hypofradctionated 

radiotherapy
37%

No immediate breast 
reconstruction 14%

Omitting adjuvant 
chemotherapy 4%
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Dr Doughty went on to present data from what she described as “the most interesting paper from the last 
two years”: a Swedish national 6-year follow-up study in 48,986 women with breast cancer, which showed 
that patients who underwent breast conserving surgery (BCS) followed by radiotherapy had significantly 
improved overall and breast cancer-specific survival compared with those who underwent mastectomy 
with or without radiotherapy (see figure).27 Importantly, this study took into account a range of potentially 
confounding factors, from pathological features to socioeconomic factors, and these did not impact the 
survival benefit.27 The study concluded, and Dr Doughty agreed, that BCS should be given priority over 
mastectomy where possible.27 Additionally, Dr Doughty noted that a relatively high proportion of patients 
who undergo mastectomy require secondary procedures within a year, such as unplanned implant 
removal.28 Therefore, since operating capacity is still lower than pre-pandemic, mastectomy should be 
avoided (and BCS prioritised) where possible in order to avoid the need for these secondary operations.

The final topic discussed by Dr Doughty was whether surgery should be offered to patients who present 
with metastatic disease. There are conflicting data on this subject (Turkish Federation MF07-0129 vs study 
conducted at the Tata Memorial Centre, India30), and Dr Doughty presented results from Study E2108 
which showed that early surgery to intact primary tumours in patients with metastatic breast cancer did 
not produce a survival benefit compared to continued systemic therapy.31 As expected, there was increased 
local disease progression in patients who continued systemic therapy compared with those who received 
surgery.31 Dr Doughty concluded that this study shows that surgery should not be offered to patients with 
de novo metastatic breast cancer with the expectation of a survival benefit, although it can be used to 
control primary site progression.31

Swedish National 6-Year Follow-up study27
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Latest Medical Oncology Data 
Shaping Practice
Dr Alistair Ring (Consultant Medical Oncologist, The Royal Marsden) focused his talk on the latest 
medical oncology data in the early breast cancer setting and the implications of these data for UK clinical 
practice. Dr Ring’s talk was focussed on four key themes:

1. Adjuvant CDK4/6 inhibitors in early HR-positive HER2-negative
breast cancer

Dr Ring began by discussing the use of adjuvant CDK4/6 inhibitors in patients with hormone receptor 
(HR)-positive HER2-negative early breast cancer. He presented the results from two studies:

PALLAS:  
In this Phase 3 study, 5,760 patients with stage II–III HR-positive HER2-negative breast cancer completed 
their standard treatment and were then randomised to receive adjuvant palbociclib (two years) and 
endocrine treatment or endocrine treatment alone. Dr Ring flagged that there were high hopes for this 
study due to the success of palbociclib in the metastatic setting,32 however, at a median follow-up of 23.7 
months, no significant difference in either 3-year IDFS (HR 0.93, 95% CI 0.76, 1.15, log-rank p=0.51) or 
distant recurrence-free survival (DRFS) (HR 1.00, 95% CI 0.79, 1.27, p=0.9997) was observed.33

MonarchE:  
This study shared a similar study design to PALLAS, although patients had higher risk HR-positive HER2-
negative early breast cancer (≥4 positive nodes, or 1–3 positive nodes and either tumour size ≥5 cm, 
histologic grade 3, or central Ki-67 ≥20%).34 Patients were randomised to receive adjuvant abemaciclib 
(two years) plus standard of care endocrine therapy or standard of care endocrine therapy alone. The 19.1 
month follow-up data support a statistically significant and clinically meaningful improvement in IDFS in 
the abemaciclib arm vs the endocrine therapy arm (HR 0.71, 95% CI 0.58, 0.87, p=0.0009).34 A clinically 
meaningful reduction in the risk of developing distant metastasis was also observed in the abemaciclib 
arm compared with the endocrine therapy (standard of care) arm (HR 0.69, 95% CI 0.55, 0.86, p=0.0009).34 
The 27-month follow-up data presented at an ESMO Virtual Plenary in October 2021 showed further 
improvements in IDFS and DRFS,35 and adjuvant abemaciclib with endocrine therapy is now licensed by 
the FDA for use in patients with HR-positive HER2-negative early breast cancer.36 Dr Ring noted that the 
UK clinical community should expect this treatment regimen to come to the UK soon, and encouraged 
clinicians to think ahead in terms of the management of associated adverse events (AEs).
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2. Platinums in early TNBC

Next, Dr Ring discussed whether the addition of platinum-based neoadjuvant chemotherapy to 
anthracyclines could improve survival in patients with early TNBC. Dr Ring flagged that trials such as 
BrightTNess37 have previously shown that the addition of neoadjuvant carboplatin to paclitaxel improves 
pathological complete response (pCR) rates, but there have been questions around whether this translates 
into a survival benefit. However, the most recent data from the BrighTNess study showed that there is 
an event-free survival (EFS) benefit at 4.5 years follow-up when carboplatin is added to paclitaxel in the 
neoadjuvant setting.38 

Dr Ring went on to discuss whether there is a role for platinum-based chemotherapy in the adjuvant 
setting. He presented the results from Study EA1131, which evaluated the role of adjuvant platinums in 
patients with residual TNBC following neoadjuvant chemotherapy.39 The study concluded that platinum 
agents did not improve outcomes in patients with TNBC and residual disease post-neoadjuvant therapy,39 
and Dr Ring brought this section to a close by suggesting that the role for platinum based chemotherapy 
in early TNBC is likely to be in the pre-operative setting. 

3. Immunotherapy in early TNBC

Dr Ring then discussed the use of immunotherapy in early TNBC, presenting data from the KEYNOTE-522 
study, which evaluated the addition of pembrolizumab to neoadjuvant chemotherapy in patients with 
TNBC.40 Initial analysis showed that the addition of pembrolizumab to chemotherapy significantly increased 
the proportion of patients achieving a pCR.40 The latest data presented at an ESMO 2021 Virtual Plenary 
supported that these improvements in pCR translated to survival benefits at 37.8 months follow-up: there 
was a statistically significant and clinically meaningful EFS benefit in the pembrolizumab arm (84.5%) 
compared with the placebo arm (76.8%) (HR 0.63, 95% CI 0.48, 0.82, p=0.00031). Improvements in DRFS 
and early signs of OS benefit were also observed with the addition of pembrolizumab to chemotherapy.41 
Dr Ring did flag that immunotherapies, such as pembrolizumab, are associated with unique immune-
specific toxicities such as pneumonitis and thyroid disorders,40 which can be difficult to detect and may 
have long term implications for patients.
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4. Adjuvant PARP inhibitors in early breast cancer patients with a germline
BRCA mutation

Finally, Dr Ring presented results from the Phase 3 OlympiA study, which evaluated adjuvant olaparib vs 
placebo after (neo)adjuvant chemotherapy in patients with a germline BRCA1/2 mutation and high-risk 
HER2-negative early breast cancer.20 Adjuvant olaparib for one year after completion of local treatment and 
neo(adjuvant) chemotherapy significantly improved both IDFS (HR 0.58, 99.5% CI 0.41, 0.82, p<0.001) and 
distant disease-free survival (DDFS) (HR 0.57, 99.5% CI 0.39, 0.83, p<0.001) compared with placebo, at 2.5 
years follow-up (see figure).20 Dr Ring also flagged that fewer deaths were reported in the olaparib arm, 
although this OS benefit is not statistically significant as the data are still immature.20 Dr Ring concluded 
that adjuvant olaparib has a role in this patient group and the key implication of the OlympiA data for UK 
clinical practice is streamlining knowledge of patients’ BRCA status to ensure that testing results are 
obtained quickly in order for the correct patients to be identified.
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Which Patients Need Radiotherapy,  
and to Where?
Dr Duncan Wheatley (Consultant Oncologist, Royal Cornwall Hospital) presented the latest clinical 
oncology data shaping practice, with a focus on optimising patient selection for radiotherapy. He began 
his talk by noting that the majority of big, long-term data looking at the benefits of radiotherapy are from 
relatively old trials.42 Breast cancer recurrence rates have declined since these trials were conducted due to 
developments in screening as well as improvements to systemic treatment and surgical techniques,43 so it 
is now more difficult to know which patients are truly benefiting from radiotherapy. 

Dr Wheatley explained that radiotherapy is not needed for all patients and highlighted the importance 
of considering an individual’s risk of recurrence when deciding whether or not to give radiotherapy. Risk 
factors which may increase the risk of recurrence, and where patients may therefore derive more benefit 
from radiotherapy, include higher grade tumours, larger tumour size, node positivity and HR negativity.44

Dr Wheatley went on to discuss some of the side effects that arise with radiotherapy including short term 
(such as tiredness and skin effects) and longer-term side effects (such as breast shrinkage, lymphoedema, 
breathing difficulties and cardiac morbidity).45 He noted some important factors for clinicians to consider in 
order to limit unnecessary patent exposure to radiotherapy and therefore reduce the impact of side effects:

Selecting patients for radiotherapy 

• Dr Wheatley reiterated that clinicians should be selective when considering which 
patients should have radiotherapy (e.g. taking into account their risk of recurrence), 
as explained above.

• Key ongoing trials such as PRIME II46 and PRIMETIME47 aim to identify patients 
who are most likely to benefit from radiotherapy, supporting clinicians in optimising 
patient selection.

Partial breast radiation vs whole breast radiotherapy (WBRT)

• The IMPORT LOW trial included 2,018 patients aged >50 years who had had BCS 
for unifocal grade 1–3 invasive ductal adenocarcinoma. Patients were randomly 
assigned to receive 40 Gy WBRT (control), 36 Gy WBRT and 40 Gy to the partial 
breast (reduced-dose group), or 40 Gy to the partial breast only (partial-breast 
group).48 The trial showed non-inferiority of partial-breast and reduced-dose 
radiotherapy compared with standard WBRT in terms of local relapse, though the 
number of events was very small in all three arms.48 Dr Wheatley concluded that 
this study shows that there is no additional benefit in treating sections of the breast 
that are free from disease and therefore clinicians should avoid this.

Regional node irradiation

• Dr Wheatley flagged that it remains unclear whether there is benefit of radiotherapy 
for patients with a low extent of nodal disease (1–2 positive nodes) following 
neoadjuvant therapy. Ongoing studies, such as ATNEC49 and POSNOC,50 aim to 
provide clarity on whether surgery or radiotherapy is required in these patients.
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Fractionation schedules

• Dr Wheatley discussed the implication of the START-B trial,51 which compared
three- and five-week fractionation schedules, for UK clinical practice. This trial
found that local recurrence was very similar regardless of whether patients received
the three- or five-week schedule, and long-term impact on breast appearance was
reduced with the shorter (three-week) schedule.51

• Dr Wheatley also covered the FAST-FORWARD study, which further supports the
use of a lower fractionation schedule. The five fractions over one week (26 Gy and
27 Gy) schedules in this study were non-inferior to the 15 fractions over three weeks
(40 Gy) schedule with regards to local relapse and DFS.52 Dr Wheatley flagged that
the results from this study led to the UK adopting the shorter one-week regimen in
October 2020.

Other considerations that Dr Wheatley touched upon were cardiac shielding and the introduction of newer 
radiotherapy techniques such as intensity-modulated radiation therapy.
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DFS: disease-free survival; DDFS: distant disease-free survival; DRFS: distant recurrence-free survival; EFS: event-free survival; ER: 
oestrogen receptor; ESMO: European Society of Medical Oncology; FDA: U.S Food and Drug Administration; GP: General Practitioner; 
HER2: human epidermal growth factor receptor 2; HR: hormone receptor/hazard ratio; IDFS: invasive disease-free survival; IHC: 
immunohistochemistry; IV: intravenous; MRI: Magnetic resonance imaging; mTNBC: metastatic triple negative breast cancer; Mx: 
mastectomy; NG: BC: Next Generation Breast Cancer; NHS: National Health Service; nP: nab-paclitaxel; OS: overall survival; PARP: 
Poly (ADP-ribose) polymerase; pCR: pathological complete response; PD(L)-1: Programmed death (ligand)-1; PFS: progression-free 
survival; PI3Kα: phosphoinositide 3-kinas alpha; RT: radiotherapy; TNBC: triple negative breast cancer; UK: United Kingdom; VAB: 
vacuum-assisted biopsy; WBRT: whole breast radiotherapy; 3D: 3 dimensional.
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