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Tumours of unknown origin: Histology




Tumours of unknown origin: Immunohistochemistry

- F g r = s, N &
¥ b 5 :




= IHC classification of the Unknown Primary Tumour

UPT: A tumour appearing in metastatic
setting without a histologically proven
primary tumour.

UPT pose an increasing challenge for the
pathologist - due to the progress in surgical
and oncological treatment possibilities.



= IHC classification of the Unknown Primary Tumour

New, relatively specific antibodies give the
pathologist more and better diagnostic tools.

But the diagnostic work also become more
complex in terms of planning, optimization of
protocols, interpretation of reaction patterns and
error trapping.



= IHC classification of the Unknown Primary Tumour

10 - 15% of cancers remain UPTs

+ ??% uncertain if primary or metastatic

- liver, lung, bone, lymph nodes, brain, peritoneum.. . .

‘Undifferentiated’ neoplasms (5-10% - carcinomas,
sarcomas, melanomas, germ cell tumours

- malignant lymphomas
* Adenocarcinomas (80-90%)
- lung, breast, prostate, colorectum, ovary, pancreas ...

* Squamous cell carcinomas (5-10%)

- lung, esophagus, uterine cervix ...



= IHC classification of the Unknown Primary Tumour

Differences in prognosis
Differences in treatment regimes

malignant lymphomas
carcinomas (breast, prostate, ovary . . .)
sarcomas (GIST, synovial sarcoma . . )

germ cell tumours

Pathology tests cost effective
Pathology tests save patient discomfort
The patient’s ‘right to know’
The risk of hereditary cancer



= IHC classification of the Unknown Primary Tumour

= Most likely diagnoses

= Relevant differential diagnoses

\/

= Optimal selection of antibodies for

a diagnostic algorithm
= Primary and secondary antibody panels
= Turn-around-time

= Laboratory expenses



= IHC classification of the Unknown Primary Tumour

Patholoqist
- knowledge, acceptance, skill

Tumour material
- diagnostic markers

Antibodies available
- applic. in diagnostic algorithms

Methods
- protocol:
sensitivity, specificity, reliability
_interpretation:
cut-off level for positivity
clinical relevance




= IHC classification of the Unknown Prlmary Tumour
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posmve any staining

Patholoqist
- knowledge, acceptance, skill

Tumour material
- diagnostic markers

Antibodies available
- applic. in diagnostic algorithms

Methods
- protocol:
sensitivity, specificity, reliability
- Interpretation:
cut-off level for positivity
clinical relevance




= IHC classification of the Unknown Primary Tumour

= Likelihood of a given diagnosis
= Relevant differential diagnoses

\/

= Optimal selection of antibodies for
a diagnostic algorithm

Primary and secondary antibody panels
Turn-around-time
Laboratory expenses
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Planning diagnostic immunohistochemistry

An immunohistochemical vade mecum
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Planning diagnostic immunohistochemistry
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Tilbage Fremad Udskriv  Indstilinger

Indhgld] Indeks Seg IForenugnel

Indtast segeord: Histopathology

o =1
: : Small to medium-sized blast cells with scantly cytoplasm. Nucleol are mnconspicucus
Vis emner Vis 3

Vzelg emne: Fundet: 31 o Bone marrow: the blasts are relatively uniform with roundfoval indented, sometimes convoluted,
Titel [ Placering [ Niveau | macler Nucleoli are vaniable but usually inconspicucus. Iitotic figures are less common than i T-
CD 45 Yade me... ALL=

Diffuse large B cell ly... Yade me...
t":naplax*tir large cell ... ¥

Vade

Lymph nodes in B-LBL; there 15 usually diffuse involvement but sometimes paracortical infiltration
Cytology as for the bone marrow. Wlitoses usually frequent. There may focally be "starry sky”
pattern

Vade
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Fldal’ll:!t"[ljl’ﬂd plas... VYade
Subcutaneous panni... Yade me
imary effusion lymp... Ya
vascular large B... ¥
CHL differential Vade me...
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Immunolustochemistry 80%-30% of cases show an wnmature B cell immunophenotype:

\’:j: % CD10 most cases, except for t{4,11)
\,c:j,_ (gel; q;?- b }‘sL which 1s usually
ointestinal stro...  Vade me... negative
Glomus tumour Vade % =
T and B cellmarkers  Vademe... 1 CD13 may be positive
Jrlld" round cell tum... Yade
tic sarcoma Vade
Vade m
$ Vade
Nodular I','rupho» Vade - ( ; vatiable cytoplasmic stainng is considered

Cla | Hodgkin's ... Vade

Precurors B lymphob... Yade me... lineage-specific
CD 45R4 Vade me... e :
Langerhans cell sarc... Vademe... = 5 S ‘-"SF‘t for t(4;11)
CD 10 Vade me... (q21:923 ) ALL which is
Langerhans cell histi... Yademe.. 30 Feauetthr nesative
Interdigitating dendrit... Yade CHNEHLY nosaiys

almost always

it .,u‘l:ﬂ')ll"

may be positve
CD45% variable
CD78a almost always
I Sogitidigere resultater

v Medtag lignende ord HLA-DE +
I Segkuni overskiifier Surface Ig rarely positive

I Sog Kun 1 overskifter | Surface Ig rarely posttive




Planning diagnostic immunohistochemistry
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CD45 Find Pathology Information Fast

top

Also called leukocyte common antigen (LCA), |

An essential regulator of T and B cell antigen re

The target Dfimgmunnsuppressive antihndg,?treen C D Markers C D1 tO C D49

Major component of glycocalyx

Megative regulator of IgE class switch recombination (J Biol Chem 2002:277:28830)

Mutations with loss of C045 cause severe combined immunodeficiency - autosomal recessive, T cell negative, B cell positive, MK cell positive (OMIM 608971); patients hawve a defect
in function ar B and T cell development, lymphopenia, and deficiency in hurmoral and cell-mediated immunity.

770 to G mutation may increase intensity of T cell receptor signaling (Jmmunel 2006:176:931), and cause some cases of systemic sclerosis (Genes lmmun 2003:4:168), multiple
sclerosis (controversial, Nat Genet 2000:26:495) and autoirrmune hepatitis (Genes Immun 2003:4:79)

Loss of CO45 activity in lymphocytes of eldery may cause T cell dysfunction in elderly (Mech Ageing Dev 2003:124:191)

Mecrotic lymphomas are still CO45+, but necrotic carcinomas may also be CO45+ (AJCP 1998:110:641)

Different subsets of hematopoietic cells express different CO45 isoforms due to variable exon splicing, which can change in response to cytokines:

CO45RA - naivelresting T cells, medullary thymocytes

CO45R0 - memoryfactivated T cells, cortical thymocytes

Uses: confirm presence of inflammatory cells, including intestinal intraepithelial lymphocytes (Archives 2002:126:897); confirm hematopaietic nature of tumors; classify lymphomas
and leukermias (AJCP 1998:110:797)

Micre images: normal - liver with CO45+ Kupffer cells gnd lymphocytes; small intestine with CD45+ intraepithelial lymphocytes; splenic lymphocytes; thymus;
tonsil

lymphoma - B cell lymphoma-unusual CO45 negative case (figure ; #2 - wrine cytoloav: Hodakin's-Reed-Sternbera cells are CD45 neq (fiaure 3C);
intravascular {figure 4); primary bone lymphoma {figure 1h) L

other - lymphoepithelioma-like carcinoma #1 of stomach (CD45+ lymphocytes); #2 o

Flow cytometry images: transient myeloproliferative disorder with erythroid differentia

Virtual slides: diffuse large B cell lymphoma

Positive staining (nermal}: hematopoietic cells {including monocytes, macrophages / histiocy

platelets and megakaryocytes; dendritic cells, fibrocytes (JImmunel 1998:160:419), thymus (me

Paositive staining (disease): AML (AJCP 1998:109:211), anaplastic large cell lymphoma (AJCP |

(+) lineage-negative malignancies (AJSP 2005:29:1274), dendrocytoma (AJSP 1990:14:867), gian

1993:17:1011), histiocytic sarcoma (AJSP 1998:22:1386), inflammatory pseudotumors (some, AJ

lymphocyte predominant Hodgkin's lymphoma (AJSP 1994:18:526), osteoclasts in osteoclast gi

(variable, Blood Cells Mol Dis 2004:32:293), past-transplant lymphoprolifarative disorders (AJCP 20

effusion lymphoma (AJCP 1996:105:221, AJSP 2004;28:1401), reticulohistiocytoma (variable, AJS

Candida albicans yeast forms (AJCP 2000:113:59); rarely carcinomas (undifferentiated / neuroen

Negative staining {although infiltrating leukocytes are CD45+): red bload cells and their im

carcinomas may be CO45+, AJCP 1998:110:64 1), fallicular dendritic cell sarcoma (AJCP 1995:10

8%, AJCP 2004:121:482), Reed-Sternbery cells in classic Hodgkin's lymphoma (Am J Pathol 199
References: OMIM 151460
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CABOQ0025 expression profiles. Validation score: N/A
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= alph. sort order

Adrenal gland
Appendix

Bone marrow
Breast
Bronchus
Cerebellum

Cerebral cortex

Cervix, uterine

Colon
Corpus, uterine 1

Corpus, uterine 2

Duodenum
Epididymis
Esophagqus

Fallopian tube
Gall bladder

Heart muscle
Hippocampus

Kidne

Lateral ventricle

Liver

Lung

Gene data

Normal Tissues - IHC

cortical cells

glandular cells

Iymphoid cells

bane marrosy poistic cells
glandular cells
respiratory epithelial cells
cellz in granular layer
cellz in molecular layer
purkinie cellz

dlial cells

neuranal cells

glandular cells

sguamous epithelial cells
glandular cells

cellz in endometrial stroma
glandular cells

cellz in endometrial stroma
glandular cells

glandular cells

glandular cells

sguamous epithelial cells
glandular cells

glandular cells
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Human protein Atlas — AE1/AE3




= alph. sort order

Breast cancer
Cervical cancer
Colorectal cancer
Endometrial cancer
Head & neck cancer
Liver cancer

Lung cancer
Malignant carcinoid
Malignant glioma
Malignant lymphoma
Malignant melanoma
Ovarian cancer
Pancreatic cancer
Prostate cancer
Renal cancer
Skin cancer
Stomach cancer
Testis cancer
Thyroid cancer
Urothelial cancer

Lymphoid

Daudi
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EM3

LP-1
MOLT-4
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U-266/70
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Poorly differentiated cancer from an unknown primary site
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All topics are updated as new evidence becomes available and our peer review process i1s complete
Literature review current through: Jul 2013. | This topic last updated: jan 3, 2013

INTRODUCTION — Cancer of unknown primary site (CUP) is a relatively common clinical entity, with about 4 to 5 percent
having an apparent primary at presentation [1]. Within this category. tumaors from many primary sites with varying biclogy a
of unknown primary site are adenocarcinomas, and can be recognized by routine histologic examination. However, 20 to 25
differentiated, and cannot be precisely characternized by histologic examination. About 80 percent of these poorly differentia
carcinoma, and are termed “poorly differentiated carcinoma” after initial pathologic examination. In the remainder, histologic
diagnosis of “poorly differentiated neoplasm®, signifying the inability to distinguish between carcinoma, melanoma. lymphon
tumaor

As accurate a diagnosis as possible is essential since the therapy for various tumors can be quite different and may be cur
diagnostic approach to poorly differentiated cancers of unknown primary site will be reviewed here, along with the prognosti

Other relevant topics include

m (See "Overview of the classification and management of cancers of unknown primary site”.)

m (See "Adenocarcinoma of unknown primary site” )

m (See "Sguamous cell carcinoma of unknown primary site” )

m (See "Head and neck squamous cell carcinoma of unknown primary”.)

m (See "Meuroendocrine cancer of unknown primary site”)

m (See "Axillary node metastases with occult primary breast cancer” )




Primary panel for the unknown primary tumour
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CD45 - Leucocyte common antigen (LCA)

* Transmembrane protein tyrosin phospatase essential for
haematopoietic signal transduction and cell activation

« Membrane associated component: 5 isotypes

* Intracellular component: one common type

CD45ABC CD45R0O
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CD45 - Leucocyte common antigen (LCA)

* Transmembrane protein tyrosin phospatase essential for
haematopoietic signal transduction and cell activation

 Membrane associated component: 5 isotypes

* Intracellular component: one common type

* Large majority of haematolymphoid cells
* Lost in maturing erythocytes, megakaryocytes and plasmacells
"Never” found in non-haematolymphoid cells
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CD45 - Leucocyte common antigen (LCA)

= More than 90% of lymphomas are positive
= PEL is positive in addition to CD138/CD38

= Weak positivity found also on dendritic cells and
histiocytes

= Negative on:
- some Acute Lymphoblastic Leukaemia/LBL
- plasma cell malignancies
- HR-S cells in classic Hodgkin Lymphoma
- some Anaplastic Large Cell Lymphoma (ALCL)
- ALK+ Large B-Cell Lymphoma

= Exceptionally positive in non haematol. Tumours ?




Leucocyte common antigen (LCA)
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CD45 - Leucocyte common antigen (LCA)
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CD45 - Leucocyte common antigen (LCA)

Cytokeratin-Positive, CD45-Negative Primary
Centroblastic Lymphoma of the Adrenal Gland

A Potential for a Diagnostic Pitfall

Ludvik R. Donner, MD, PhD; Frank E. Mott, MD; lsaac Tafur, MD

® We report a case of cytokeratin-positive, CD45-negative g Yol C171: SYSSCT)
primary polymorphic centroblastic lymphoma of the ad- Se:3

renal gland. Additional immunostaining, which demon- ey

strated positivity for CD20 and x light chain, as well as

DFOY 36 .0ce

detection of the monoclonal rearrangement of the immu- ST
noglobulin heavy chain gene, helped to establish the di-
agnosis of lymphoma and to rule out an initially favored
diagnosis of poorly differentiated carcinoma.

(Arch Pathol Lab Med. 2001;125:1104-1106)

7.0 wny1.0:1

ralt : 0.0

1.0 s/HE 09:11:23 Ayd2.00,
¥:400 L:40

Figure 1. Computed tomography of a large right suprarenal mass in-
volving the liver.




CD45 - Leucocyte common antigen (LCA)
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Molecular Biologic Findings

Monoclonal rearrangement of the immunoglobulin

heavy chain gene was identified by polymerase chain re-
action (data not shown).

¥ S % Figure 3___Note immunoreactivity of the lym-
2 . oma cells for Cykeratin (A) and CD20 (C)
= ’ but not CD45 (B) Yoriginal magnification
M NLT00, inset X250)
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Light microscopic appearance of the tumor (Giemsa stain
original magnification X100, inset X250).



CD45 - Leucocyte common antigen (LCA)

MATERIALS AND METHODS

We performed immunohistochemical stains for cytokeratin
(AE1/AE3. Cell Maraue. Austin. Tex: CAMS5.2. Becton Dickinson.
San Jose, Calif; cytokeratins 5/6, Zymed, San Francisco, Calif;
ﬂtnkeratm Dakm 'l.’._a:rr}".lmratmn Larpmh&rm Calif: melceratm

2 — 34[5'.]312; Enzo, New York, NY), CD3, CD20, CD30,
DEB k light chain, A light Lham myeloperoxidase,

- membrane antigen, neuron-specific enolase, synapto-
ph‘ir sin, 5100 protein, HMB-45 (Dako), and chromogranin A (Cell
Marque) on a TechMate 500 with a ChemMate Secondary Detec-
tion Kit-Peroxidase/DAB (Ventana Medical Systems, Tucson,
Ariz). The histologic sections were pretreated by steaming in cit-
rate buffer solution (Target Retrieval Solution, Dako) for 30 min-
utes at 99°C.

The monoclonal antibodies AE1/AE3 (working concentration,
0.4 pg of protein/mL) were applied for 25 minutes at room tem-
perature. The Immunostaining was repeated twice, each time
with identical results.
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Pancreas tumour




Pancreas tumour: undifferentiated carcinoma




Primary panel for the unknown primary tumour
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Cellular filaments

# Microfilaments: (6 nm)

# Intermediate filaments
(7- 11 nm)

# Microtubuli (23 nm)




Intermediate filaments

= Group of mainly cytoplasmic
filaments 7 — 11 nm in diameter

= Part of the cytoskeleton in
virtually all cells, creating as
meshwork and connecting nuclear
membrane with cell membrane .

= Often associated with
microfilaments (6 nm) and
microtubules (23 nm)

= [mportant for mechanical
strength and cellular functions




Intermediate filaments — tetrameric units

o

\" ' r
codt N \/
o‘(

Central core formed by
eight tetramers

Nagle, AJSP 1988, 12:4




Intermediate filaments - 5 classes

o acidic cytokeratins

Il basic-neutral cytokeratins
«lIl  vimentin, desmin, :

o glial fibrillary acidic protei
" peripherin

=V  neurofilament protein,"

o a-internexin, nestin

=V lamins




Cytokeratins as tonofilaments

fllaments attached
to desmosomes

Drochmans et al.
J Cell Biol. 1978, 79:427




Cytokeratins in diagnostic pathology

= Cytokeratins (CKs) belong to the most fundamental
markers of epithelial differentiation

= CKs comprise a large family of subtypes. Different
cell types express different patterns of CK subtypes

= Cancers generally express CK patterns that at least
In part represent the pattern of the putative cell of
origin

= Metastases express CK patterns fairly concordant
with those of the primary tumours




Micrometastases identified by cytokeratin
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Cytokeratins in carcinomas with aberrant growth patterns




Low molecular weight cytokeratins in carcinomas

= Carcinomas “always”
LMW-CK-positive,
except some cases of

«Renal cell carcinoma

«Adrenal cortical carcinoma &

-Small cell carcinoma




Primary panel for the unknown primary tumour
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Cytokeratins in non-epithelial tumours

42y, tumour infiltrating

retroperitoneum

Malignant lymphoma !




Primary panel for the unknown primary tumour
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Cytokeratins in malignant mesothelioma




Primary panel for the unknown primary tumour
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Cytokeratins in sarcomas

N

= Synovial sarcom

o RS S
a

> - s 7angiosarcoma



Cytokeratins in non-epithelial tumours

.~ Lelomyosarcoma




Primary panel for the unknown primary tumour

CD45 CK S-100 VIM
Haemato-
lymphoid +/(-) -(+) -/(+) +/(-)
neoplasms
Epithelial
neoplasms - +/(-) -[+ -+
Mesothelial i - ) 4
neoplasms
Mesenchymal
and neuronal - -[(+) -[+ +
neoplasms
Non-neuronal
neuroepithelial - -[(+) + +
neoplasms
Germ cell i + J+ N

neoplasms







Primary panel for the unknown primary tumour

CD45 CK S-100 VIM
Haemato-
lymphoid +/(-) -(+) -/(+) +/(-)
neoplasms
Epithelial
neoplasms - +/(-) -[+ -+
Mesothelial i - ) 4
neoplasms
Mesenchymal
and neuronal - -[(+) -[+ +
neoplasms
Non-neuronal
neuroepithelial - -[(+) + +
neoplasms o
Germ cell i + J+ N

neoplasms




Cytokeratins in germ cell tumours

CK8: $eminoma. L




Cytokeratins: retrieval causing false negativity Norgfac

"AE1 detects CK8 after HIER onl v ) ‘,
=AE1 does not detect CK18 v
=AE3 does not detect CK8/CK18
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Cytokeratins: retrieval causing false negativity Norgac

Proteolysis
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Primary panel for the unknown primary tumour

CD45 CK S-100 VIM
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S-100 protein

= Family of acid calcium binding proteins 9/13 kDa
= Located in nuclel, cytoplasm and cell membranes

= at least 10 a-chains and one [3-chain creating
homo- and heterodimers

= S-100 3-chain mainly found In
= Melanocytes
= Glial cells
= Langerhans’ cells / interdigitating reticulum cells
- Fat cells
= Myoepithelial cells

= Polyclonal antibodies primarily detects the [3-chain
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S-100 protein
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S-100 protein — pancreas




S-100 in malignant tumours
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S-100 protein

To HIER or not..

Proteolytic



Primary panel for the unknown primary tumour

"Real’ CD45 CK S-100 VIM
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Vimentin

= Cytoplasmic intermediate filament, 57 kDa
= Present in all mesenchymal cells

= Present in early stages of all cells, replaced by other
iIntermediate filaments in most

non-mesenchymal cells
= Coexpressed with cytokeratin in some epithelia

= Endometrium, renal tubules, thyroid gland

= Coexpressed with cytokeratin
In some non-epithelial cells

= Mesothelium



Vimentin in normal tissue
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Normal brain




Vimentin in carcinomas
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Vimentin in non-epithelial tumours
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Secondary panels for carcinoma identification/subclassification

. = "Breast markers”
= Cytokeratin subtypes

_ = "Lung markers”
= Oncofetal proteins ) )
. = "Gl-markers
= Transcription factors ] ]
* "Fem.gen.tract markers

= Neuroendocrine proteins | _ "Urinary tract markers’

* Hormone receptors

Prostate markers
" Secretory proteins = Squamous cell markers

= Cell adhesion molecules
. NE cell markers

"Mesothelial markers”

"Liver markers”
= "Adrenal cortical markers”

= Germinal cell markers




