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GATA3

GCDFP-15
Mammaglobin

Estrogen receptor a (ER)

Progesteron receptor (PR)
HER2

Ki67

E-Cadherin / p120
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G-A-T-A nucleotide sequences in target gene
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GATAS

+

‘Lolaular breast carcmoma
= Breast carcinoma

= Urothelial carcinoma

= SKin carcinoma
(squam., bas., adnex)

= Yolk sac tumour

Urothellal carcmoma
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Miettinen et al.
Am J Surg Pathol. 2014, 38:13-22.




GATAS

+/-

= Malignant mesothelioma
= Paraganglioma —>
= Chromophobe renal cell carc.

= Pancreas/biliary tract
adenocarcinoma
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GATAS

-[+

= Non-skin squamous cell carc.
= Salivary gland carcinomas

= Adrenal cortical carcinoma

= Embryonal carcinoma

f ()

Serous / endometrioid adenocarcinoma
= Colon / gastric adenocarcinoma
= Prostate adenocarcinoma
= Renal cell carcinoma (non-chrom.)
= Thyroid carcinoma
= Sarcomas

Endocrine neoplasms
Malignant melanoma

Seminoma




GCDFP-15 (gross cystic disease fluid protein 15)

Adenocarcinomas

Prolactin induced
glycoprotein of apocrine cells

Breast +/—
Sweat gland +/—
Salivary gland  +/—
Lung —(+)
Renal cell —(+)

Ovary —(+)
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Gastric biopsies, ¢ 43y
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2-layer
detect.
system




Mammaglobin

Mammary-specific member
of the uteroglobin family

= Adenocarcinomas

= Breast +/—
= Sweat gland +/—
= Salivary gland +/—
= Lung —/+

Stomach, biliary,
thyroid, ovary, endom.

—(+)

Mammaglobin in breast




Mammaglobin
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* Breast ductal carcinomas




J 61, Metastatic adenocarcinoma UPT in the eye lid
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J 61, Metastatic adenocarcinoma UPT in the eye lid

+GCDFP-15
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J 61, Metastatic adenocarcinoma UPT in the eye lid




J 61, Metastatic adenocarcinoma UPT in the eye lid
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Primary male cancer
excluded: - |
Primary eye lid carcinoma -




Estrogen receptor alpha

Estrogen sensitive tissues:
= Breast

= QOvarium

= Fallopian tube

=  Endo- and myometrium
= Uterine cervix

= Thyroid gland

= Pituitary gland
= Pancreas

= Sweat gland

= Salivary gland
= Prostate, Liver




Estrogen receptor alpha

Adenocarcinomas

= Breast carcinoma +/—
= Qvarian (non-muc.) +/—
= Endometrial carc. +/—

= Cervix, lung, kidney,
endocrine . . . —/+

Sica et al. APLM 132,1889,2008



Estrogen receptor alpha

Lung adenocarcinomas

ER, No.
Positive/Total (%)

Beattie et al,*' 1985 (40.0)
Cagle et al,** 1990 3R 7)

Canver et al,"" 1994 62/64 (96.9)

Dabbs et al,® 2002 30/45  (66.7)

DiNunno et al,* 2000 0/248 (0)

l.'._.}||:1‘}-’t_'n5 et al ** 1994 3/42 (7.1

Radzikowska et al.*' 2002 2/32 (1 adca, 1 squamous)
Su et al,®* 1996 3/49  (6.1)

Sica et al. APLM 132,1889,2008



Estrogen receptor alpha: The influence of antibody selection

92 lung adenocarcinomas
ER+ (= 1% pos. cells)

= 1D5: 8%

= 6F11: 14%
= SP1: 2 1%

Gomez-Fernandez et al. AIMM 2010:18:137



Allred
Scoring
System

Scoring hormone receptors

Proportion
Score
(PS) > » 5 >
> 0 to Voo > VAo to Vo >V to Vs > to % > to 1
méenS“V Total Score (TS) = PS + IS
core
(1S) (TS range = 0, 2-8)

intermediate strong Scoring guidelines courtesy DC Allred, MD

PS Observation |

0 None 0 None

1 > 0to Yoo 1 Weak

2 > 1100 to V1o 2 Intermediate
3 > lhoto 3 3 Strong

4 > 13 to 23

5 >23t01

27



Interpretation of ER

Gandara-Cortes et al.

Allred score



ER status Denmark 2000-2012

! ! Change of cut-off from = 10% to = 1%

B unknown

100% -
90% A
80% -
70% A
60%0 -
50% -
40% -
30% A
20% -
10% -

0%

@ 10-100%

M 1-9%

@ 0%
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Danish Breast Cancer Cooperative
Group



Gandara-Cortes et al.

Virchows Arch (2018) 472:195-203 199
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Fig. 2 Representative examples of the different [HC breast cancer subtypes (4-IHC, =20)
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Immunohistochemical surrogates
for the gene defined intrinsic subtypes

St Gallen International Expert Consensus 2011
Annals of Oncology 2011; 22:1736-1747

Luminal A: ER-positive, HER2-negative, Ki67- low and

Luminal B: ER-positive, HER2-negative, Ki67> 14% or

Luminal B: ER-positive, HER2-overexpressed or amplified,
any Ki6y

HER2-positive (hon luminal): HER2 overexpressed or
amplified and ER negative

Triple-negative: ER-negative, (PR-negative), HER2-negative




Breast cancer — Molecular intrinsic subtypes

Endocrine
Dependent

Favorable
Prognosis

Chemo Resistant

Endocrine
Independent

Unfavorable
Prognosis

Chemo Sensitive

Lum A

HER2- Basal-
enriched like

Lum B




There are four receptors in the HER

HER1/EGFR
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Adapted from
EGFR, epidermal growth facter receptor; HER, human epidermal growth factor Yarden Y & Sliwkowski MX. Nat Rev Mol Cell Biol 2001; 2:127-137.




HERZ2 and Breast Cancer Progression

07 = negative (n=1563)

o
|

Weakly positive (n=225)

1

Raw survival

i Strongly positive (n=213)

months
Science, Vol 235, 1987
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Unampl. 2+  Unampl. 0

J Clin Oneol. 2013 Mow 1,21(31):3997-4013. dai: 10.12000C0.2013.50.9954. Epub 2013 Oct 7.

Recommendations for human epidermal growth factor receptor 2 testing in breast cancer:
American Society of Clinical Oncology/College of American Pathologists clinical practice
guideline update.

Wolff AZY. Hammond ME, Hicks DG, Dowsett M, McShane LM, Allison KH, Allred DC, Bartlett JM, Bilous M, Fitzgibbons P, Hanna W, Jenkins RE, Mangu PE,
Paik 5, Perez EA, Press MF, Spears PA, Vance GH, Viale G, Haves DF; Amernican Society of Clinical Oncology; College of American Pathologists.




HER2 Algoritm

Breast cancer specimen
(invasive component)




HER2 Testing IHC

www.asco.org/guidelines/ © American Society of Clinical Oncology®. All rights reserved.

HER2 testing (invasive component) by validated IHC assay

Batch controls and on-slide controls show appropriate staining

Circumferential
membrane staining
that is complete,
intense, and within
> 10% of tumor cells*

IHC 3+
positive

Circumferential
membrane staining
that is incomplete and/or
weak/moderate and within
> 10% of tumor cells*
or
Complete and
circumferential membrane
staining that is intense
and within = 10%
of tumor cells*

IHC 2+
equivocal

Incomplete
membrane staining
that is faint/barely
perceptible and
within > 10% of
tumor cells*

IHC 1+
negative

Must order reflex test (same specimen using ISH) or order a new test
(new specimen if available, using IHC or ISH)

No staining is observed*
or
Membrane staining that
is incomplete and is
faint/barely perceptible
and within < 10% of
tumor cells

IHC 0
negative



HER2 FISH | " WP HER2 GPA ¥




NordiQC

Prognosis and proliferation




Ki67 Immunoassay
Digital image analysis

Clone SP6
concentrate
Ventana
platform

Prolif.index
38 %

Clone MM1
RTU
Leica platform

Prolif.index
12 %

®

NORTH DENMARK REGION




Concentrate

- Mib1l as

* concentrate
* . in optimized
. protocols on

3 platforms
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%80

E-Cadherin and E-cadherin complex odiac

E-Cadherin and p120

plasma membranes f-actin

f}-catenin

E-cadherin

a-actinin

extracellular p120ctin

From Dabbs J.D. et al. Am J Surg Pathol 2007, 31; 427-37
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LCIS

DCIS vs

E-Cadherin




“Collision” carcinoma Norg?&c
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L oBular-carcinoma~ - E-cadherin loss
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Breast carcinoma - basal like




Breast tumours according to age

90—
80— Cancer /

Localised /

W= benign /

60—  Fibroadenoma
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Abscess

<20 21-30  31-40 41-50  51-60 60
Age (years)
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