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Learning objectives

• To understand the pathology aspects of OPTIMA eligibility 
criteria

• Sample selection



TRIAL

1° Outcomes  = Non-inferiority of IDFS (∆=-3%)

Cost-effectiveness of test-directed chemotherapy

Sample size = 4500 patients (+ OPTIMA prelim)

Recruitment period = 4 years
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Invasive Carcinoma of the Breast
Histopathology Minimum Data Set (some of)

• Invasive tumour size

• Whole tumour size (includes DCIS if beyond invasive)

• Extent (localised vs multiple foci)

• Histological type

• Histological grade

• Lymph node stage

• Lympho-vascular invasion

• Excision margins

• Oestrogen receptor status

• HER2 status

https://www.rcpath.org/uploads/assets/7763be1c-d330-40e8-95d08f955752792a/G148_BreastDataset-hires-Jun16.pdf



Pathology Inclusion Criteria

• ER +ve and HER2 –ve (core biopsy)

• pN1-2 OR pN0 & T≥30mm (excision)



Optima Inclusion Criteria – ER positive

• ER positive (>10% of tumour cells stained positive) as determined by 
referring site in a laboratory meeting national external quality assurance 
standards, and in accordance with national or ASCO-CAP guidelines



J Clin Oncol 2020;38:1346-1366

• 2010 guideline: 1-100% tumour nuclei positive should be interpreted as 
ER positive

• Limited data on ET benefit for patients with cancer with 1-10% positivity

• New category = ER low positive



ER Scoring

Proportion Intensity

0 = None 0 = No staining

1 =  < 1 % 1 = Weak

2 = 1 - 10 % 2  = Moderate

3 = 11 - 30 % 3 = Strong

4 = 34 - 66 %

5 = 67 - 100 %

Add; Range 0 - 8

% cells Total

0 x % negative = 0         

1 x % weak = ? +         

2 x % moderate = ? +

3 x % strong = ?

100% 0 - 300

“Allred” Score “H” Score



Harvey et al. J Clin Oncol 

1999; 17:1474-1481

• >10% of tumour cells (eligible in Optima)

• 1-10% interpreted as ER low positive (not 
eligible)

• Allred score 3 or more interpreted as 
positive (but must be <10% of cells) so not 
eligible

• 1-10%, weak intensity = Allred 3

• 1-10%, moderate intensity = Allred 4

• 1-10%, strong = Allred score 5



Optima Inclusion Criteria – ER positive

Where ER status is reported by Allred (or Quick) Score or by H-Score, tumours with 
high scores meet the ER-positive definition, but % staining component is required 
to determine eligibility for intermediate-score tumours 

Updated UK guidelines (in press): 
• For ER, staining in 1-10% of tumour cells should be reported as ER low positive



• 2162 breast cancer patients 

• 1654 (76.5%) ER high, 54 (2.5%) ER low, 454 (21.0%) ER neg

• ER low - associated with smaller size, higher grade, HER2 positivity, 
PgR negativity, higher Ki-67

• Recurrence rate highest in ER neg and inversely proportional to ER 
expression

• RFS not affected by hormonal therapy in the ER low group (p=0.418)



ESMO Open. 2021;6(6):100289



82.7% ER positive for the whole analysable population (n = 78 465 / 94 887)



Inclusion Criteria – HER2 negative

• HER2 negative (IHC 0, 1+ or ISH negative/non-amplified) as 
determined by referring site in a laboratory meeting national 
external quality assurance standards, and in accordance with 
national or ASCO-CAP guidelines 



Repeat receptor testing on excision

• Insufficient for reliable result

• Carcinoma is morphologically heterogeneous in the resection and 
this heterogeneity was not present in the core biopsy

• A repeat on concurrent metastatic nodal disease if morphologically 
distinct from the primary breast tumour

• In setting of OPTIMA, receptors to be tested on separate 
synchronous primary carcinomas, bilateral lesions



Optima Inclusion Criteria

Tumour size and axillary lymph node status

One of following must apply: 

• 4-9 lymph nodes involved AND any invasive tumour size

• 1-3 nodes involved, with at least 1 node containing a macrometastasis (i.e. 
deposit >2mm diameter) AND any invasive tumour size 

• 1-3 lymph nodes involved with micrometastases only (i.e. deposit >0.2-
2mm diameter) AND invasive tumour size ≥ 20mm

• node negative AND invasive tumour size ≥ 30mm



Invasive size

Whole tumour size





ER



Inclusion

Multiple ipsilateral cancers

Permitted provided at least one tumour fulfils the tumour size & axillary lymph node 
entry criteria, and none meet any of exclusion criteria (i.e. none are HER2 positive or ER 
<10%)



Samples

Multiple ipsilateral cancers

Blocks from >1 lesion should be submitted for Prosigna testing when the 
lesions are:

considered to be clinically significant by the referring site 
AND
interpreted as synchronous primary cancers (based either on site of lesions, or
differing morphology (type/grade))

For patients randomised to test-directed treatment, clinical management 
based on higher Prosigna score 













Issues

• Important for pathologist to be clear where tissue has been 
sampled, particularly if several tumours, either in 
macroscopic description, block key or microscopy section 
of report – the latter most useful and easiest for research 
nurses and for trials office, multigene assays or other 
molecular tests……





Axillary LN Metastasis Reporting

Macrometastasis > or = 2mm LN Positive 

Micrometastasis <2mm >0.2mm

Isolated Tumour Cells <0.2mm LN Negative



Lymph Node Stage

Axillary nodes present: No □ Yes □
Total present: ..........        Total positive:..........
Extracapsular spread:       Present  □ Not identified □
Extent of extracapsular spread (mm) 
For single node positive:  Macrometastasis □ Micrometastasis □
For node negative: No metastasis □ ITCs □

Other nodes present: No □ Yes □ Site: ......................... 
Total present: ..........        Total positive:...........
For single node positive:  Macrometastasis □ Micrometastasis □
For node negative: No metastasis □ ITCs □

Summary lymph node stage: 
1 = Node negative □.   2 = 1–3 nodes positive □ 3 = 4 or more nodes positive □



Comments about TNM stage

• Intramammary (not internal mammary) nodes considered as 
axillary for staging

• Tumour deposits in axillary fat considered to be nodes



Exclusion Criteria

• ≥10 involved axillary lymph nodes (with either macrometastases and/ or 
micrometastases) or evidence for internal mammary lymph node 
involvement. 

• ER negative/low OR HER2 positive/amplified tumour (determined by the 
referring site) 

• Metastatic disease
[Formal staging according to local protocol is recommended for patients 
where there is a clinical suspicion of metastatic disease or for stage III 
disease (i.e. tumour >50mm diameter with any nodal involvement OR any 
tumour size with 4 or more involved nodes)]



85 cDNA microarrays from 78 cancers 



Prosigna test

• Prosigna (PAM50) is qRT-PCR expression assay 

• 50 genes used for intrinsic subtype classification, 8 housekeeping genes for 
signal normalisation, 6 positive controls and 8 negative controls

• Assay provides subtyping information and additionally a numerical “Risk of 
Recurrence” (ROR) score

• PAM50 commercialised by NanoString Technologies (subsequently Veracyte 
Inc) as Prosigna 

• Prosigna Score or ROR PT includes parameters derived from expression of 
the PAM50 proliferation-related genes and tumour size



Specimen Attribute Requirement

Tissue input Invasive carcinoma

Tissue input format Macro-dissected 10-micron-thick slide-mounted tissue sections

Minimum tumor size 4 mm2 tumor area

Minimum tumor cellularity 10% within tumor area

Minimum RNA amount 125 ng (12.5 ng/ml)

Slides required Area
> 100mm2

20mm2 – 100mm2

4mm2 – 20mm2

No. Slides
1 
3
6

H&E stain to 
identify tumour 

area and cellularity

Tumour area 
transposed to 

unstained slides and 
macrodissected

RNA 
extracted



• Prosigna Score (ROR score) based on 
similarity of gene expression profile to 
intrinsic subtypes, proliferation score and 
tumour size

• Prosigna score from 0 to 100

Estimate 10-Year Risk of Distant Recurrence 
With Endocrine Therapy Alone



Most common problems reported by HSL-AD

• Blocks with no invasive tumour present

• Suboptimal fixation/processing

• Excess of intermixed invasive and in situ carcinoma – if possible and 
if another block is available, please send alternative block

• Lymph nodes submitted – not appropriate for Prosigna



Summary - Samples for OPTIMA

• Unifocal tumour - a representative tumour block (ideally well-fixed and 
without too much admixed DCIS)

• If pre-operative endocrine treatment - pre-treatment core biopsy block

• NOT involved lymph nodes

• Patients with multiple ipsilateral tumours - blocks from >1, if:

• lesions considered to be clinically significant by referring site AND 

• interpreted as synchronous primaries - based either on site (i.e. in different 
quadrants) or differing morphology (histological type or grade) 

• ER and HER2 required on different lesions if considered synchronous 
primaries



If not sure if need more than one block or any other questions –
just ask the OPTIMA team……..


