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Tumours of unknown origin: Histology




Tumours of unknown origin: Immunohistochemistry
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= 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 ...

e 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

\/

= QOptimal 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 Gl Tl;OOBPmteaSe
Methods PR g
- protocol:

sensitivity, specificity, reliability
_interpretation:

cut-off level for positivity
clinical relevance




= IHC classification of the Unknown Primary Tumour
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© opositive = any staining

Pathologist S g R S
- knowledge, acceptance, skill 8 N

Tumour material
- diagnostic markers

Antibodies available
- applic. in diagnostic algorithms

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

Indhold | Indeks Seg ]Foretruhne]
Indtast segeord: Histopathology

[CD45 -]

Small to medum-sized blast cells with scantly cytoplasm. Nucleol are inconspicuous.
Vis emner Vis : LECHE B ] P

Yzelg emne: Fundet: 31 o Bone marrow: the blasts are relatively uniform with roundfoval indented, sometimes convoluted,

Titel [ Placering [ Niveau | nuclet. Nucleoli are variable but usually inconspicuous. Mitotic figures are less common than in T-
CD 45 Vademe.. 1 AlL>

Diffuse large B cell ly... Vade me...

. Yade me...

stinal large B-c... Yade me...

stinal glom... Vade me...

acytoma / plas... Yade me...

Subcutaneous panni... Yade me...

Primary effusion lymp... Yade me...

Intravascular large B... Yade me...

CHL differential Yade me...

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

s = R ) B PRI N ]
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Immmunolustochemistry 80%-20% of cases show an immature B cell immunophenotype:

- Yade me...

pleural thymic epithel... Yade me... y i
Diffuse large B-cell ly... Vade me... A5 2
E"T['.ke: ':'Ed” & it na :"'5’36 M9s: CD10 most cases, except for t(4;11)

ollicular dendritic « Vade me... AT SR
St ¢ Vade (g21;923 ) ALL which is usually
Gastrointestinal stro...  Vade me... negative
Glomus tumour Yade me...
T and B cellmarkers  Yade me...
Small round cell tum... Yade me...
Histiocytic sarcoma Yade n
CD 38 Vade me...
Pyothorax-associate...  Vade me...
Nodular lymphocyte ... Vade me...
Classical Hodgkin's ...  Vade me...
Precurors B lymphob... Vade me...
CD 45R4 Yade me...
Langerhans cell sarc... VYade me...
CD10 Yade me...
Langerhans cell histi... Yade me...
Interdigitating dendrit... Vade me...

nuclear positivity 15 unique to LBL

may be positive

altmost always

o

variable

O I N ey

variable cytoplasmic staining is considered
lineage-specific

-~

most cases, except for t(4;11)
(921,923 ) ALL which is
frequently negative

WWMN NN MNP NN N —
o o O

=

may be posttive

variable

almost always
I~ Sogitidigere resultater 7 ;
Jv Medtag lignende ord HLA-DR i
I~ Sogkun i overskrifter

Sutface Ig rarely posthive

I Seg Kun | oversknitter | Surface Ig rarely posthive




Planning diagnostic immunohistochemistry
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American Journal of Surgical Pathology {AJSP}, Jan 2001-Feb 2003
Archives of Pathology and Lab Medicine {(Archives), Jan 2002-Feh 2003
Human Pathology (Hum Path), Jan 2002-Dec 2002
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CD45 Find Pathology Information Fast

top

Alzo called leukocyte commaon antigen (LCA),

An essential regulator of T and B cell antigen re

The target ufimgmunnsuppressive antibudg?trea‘ C D Mal'kel'S C D1 tO C D49

hajor component of glycocalyx

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

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

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

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

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

Different subsets of hematapoietic cells express different CO45 isaforms due to variable exan splicing, which can change in response to cytokines:

CD45RA - naivedresting T cells, medullary thymocytes

CD45R0 - memoryfactivated T cells, cortical thymocytes

Uses: confirm presence of inflammatory cells, including intestinal intraepithelial lyrmphocytes (Archives 2002:126:897); confirm hernatopoietic nature of turmors; classify lymphomas
and leukernias (AJCP 1998:110:797)

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

lymphoma - B cell lymphoma-unusual COM5 neqgative case (fiqure ; #2 - urine cytoloav: Hodakin's-Reed-Sternbera cells are CD45 neq {fiaure 3C);
intravascular {figure 4); primary bone lymphoma {figure 1h) L

other - lymphoepithelioma-like carcinoema #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 (J Immunel 1998:160:419), thymus (me

Paositive staining (disease): AWML (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, Ad

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 2(

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), follicular dendritic cell sarcoma (AJCP 1995:10

8%, AJCP 2004:121:482), Reed-Sternbery cells in classic Hodgkin's lymphoma (Am J Pathol 199
References: ORI 151460
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Set Sensitivity: @ Set Minimum Refs: @

" 1 2 3 call & =1 ¢ =5

Open Cases

Start date Case Description

¥Yiew Panel Analyze Results Delete

Diagnosis Group and Antibody Education

Enter a Diagnosiz Sroup of Antibody search phraze and select the
desired iterm.

Learn About a Diagnosis Group:

Learn about an Antibody:
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Mew Smart Search
Accelerates Finding
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AM I SURG PATHOL, 30 11-6
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Search for proteins expressed in
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Search Results
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- an Antibody D to viewy the annotation data
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#  aene nan. Des=scription

“che | Links | Antsbody 1D lvarcation

1

Cytokeratin
Hif

MNlescription

CAB0O00033

P,

Cytokeratin
WE1IAES

Mo d@=cription

CABDOODOZS

P,

Cytokerstin
MF1 16

description

CABOOODZ6

P,

KRT1

Heratin, type | oytoskeletal 1 (Cytokerstin-1)
[CK-11 (Kerstin-1) (K1) (67 kDa cytokerating
[Hair alpha protein).

12:q13.13

CABO00Z2153

P,

KRET10

Hetatin, type | cyvtoskeletal 10 (Cytokeratin-107
[CK-10) (Keratin-100 (K100,

179212

CABOOO132

P,

KRT13

Heratin, type | cytoskeletal 13 (Cytokeratin-13)
[CK-13) (Keratin-13) (K13,

179212

CAB000133

P,

KET14

Heratin, type | cytoskeletal 14 (Cytokeratin-1 4
[CH-1 40 (Keratin-14) (K14).

1¥g21 2

CABOO0O134

P,

KRT13

Heratin, type | cytozkeletal 15 (Cytokeratin-15)
[CK-15) (Keratin-15) (K15).

179212

CAB000135

P2,

KRET16

Hetatin, type | cytoskeletal 16 (Cytokeratin-16]
[CK-16) (Keratin-18) (K1E).

179212

CAB000136

P,

Hetatin, type | eyvtoskeletal 17 (Cytokeratin-17)
[CH-17) (Keratin-17) (KA7) (39.1).

179212

CABOOODZ9

PIA,

HPAODOO452

High

HPAODOO453

High

HPADOOS539

High

Heratin, type | cytoskeletal 15 (Cytokeratin-18]
[CK-18) (Keratin-15) (K15,

12:q13.13

CAB0O0000E

P,

CAB0O00030

P,

HPADO1605

Medium

Heratin, type | cytoskeletal 19 (Cytokeratin-1 9
[CH-190 (Keratin-19) (K19).

1¥g1 2

CABOODO31

P,

HPAODOZ465

Hetatin, type | cytoskeletal 2 epidermal




CABOO0025 expression profiles. Validation score: N/A

=)

= 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
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Human protein Atlas — AE1/AE3
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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
HDLM-2
Karpas-707
EM3

LP-1
MOLT-4
RPMI-B226
U-2a66S70
U-26684
U-698

Cancer Tissues - HC
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Poorly differentiated cancer from an unknown primary site

Authors Section Editor Deputy Editor
John D Hainsworth, MD George P Canellos, MD Michael E Ross, MD
F Anthony Greco, MD

Disclosures

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 biology a
of unknown primary site are adenocarcinomas, and can be recognized by routine histologic examination. However, 20 to 25
differentiated, and cannot be precisely characterized 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, lymphaon
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

"Real’ CD45 CK S-100 VIM
Haemato- T N
lymphoid L +() -/(+) -/(+) +/(-)
neoplasms \/
Epithelial
neoplasms - +/(-) -[+ -+
Mesothelial i i ) .
neoplasms
Mesenchymal
and neuronal - -[(+) -[+ +
neoplasms
Non-neuronal
neuroepithelial - -[(+) + +
neoplasms
Germ cell i + J+ N

neoplasms




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

Alternatively
Spliced exons

Cysteine rich

Fn lll - like
repeats

PTPase
domains




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

cell exterior lymphocvte
first % cytoplasm
external T
domain
pronase
cleavage

site % i
T o
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—cell
membrane
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CD45 - Leucocyte common antigen (LCA)
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CD45 - Leucocyte common antigen (LCA)

= More than 90% of lymphomas are positive

= 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 ?




CD45 - Leucocyte common antigen (LCA)
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CD45 — NordiQC run 37 2013
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CDA45 — NordeC run 37 2013
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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

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

® We report a case of cytokeratin-positive, CD45-negative
primary polymorphic centroblastic lymphoma of the ad-
renal gland. Additional immunostaining, which demon-
strated positivity for CD20 and « light chain, as well as
detection of the monoclonal rearrangement of the immu-
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)
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Figure 1. Computed tomography of a large right suprarenal mass in-
volving the liver.



CD45 - Leucocyte common antigen (LCA)
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Figure 2. 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: CAMNS.2. Becton Dickinson.
San Jose, Calif; cytokeratins 5/6, Zymed, San Francisco, Calif;
ﬂ:"i,mkeratm Dakm Lnrpmratmn Larpmh&rm Calif: melceratm

. R 34[3]312; Enzo, New York, NY), CD3, CD20, CD30,
DEE k light chain, A light Lham myeloperoxidase,

ainembrane antigen, neuron-specitic enolase, synapto-
physin, 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 Y9°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

PR
\:\

\" '

Central core formed by
eight tetramers

Nagle, AJSP 1988, 12:4




Intermediate filaments - 5 classes

acidic cytokeratins
basic-neutral cytokeratins
vimentin, desmin, | |
glial fibrillary acidic proteing 3%
peripherin ‘
neurofilament protein, "
a-internexin, nestin
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
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Cytokeratins in carcinomas with aberrant growth patterns

" S 2 - Yo @, > CSE

~*=Sarcomatoid carcinom




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

Q 42y, tumour infiltrating

retroperitoneum

Malignant lymphoma !




Primary panel for the unknown primary tumour
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Primary panel for the unknown primary tumour
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Cytokeratins in sarcomas

-l ('-.‘ ‘

~= Synovial sarc()ma%. - = 7angiosarcoma




Cytokeratins in non-epithelial tumours

> &

.~ Leilomyosarcoma




Primary panel for the unknown primary tumour
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Primary panel for the unknown primary tumour
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Cytokeratins: retrieval causing false negativity Norgfac

*AE1 detects CK8 after HIER onl' £ "
=AE1 does not detect CK18 '
=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
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S-100 protein

= Family of acid calcium binding proteins 9/13 kDa

= Located In nuc

el, cytoplasm and cell membranes

= At least 10 a-chains and one [-chain creating

homo- ando

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




S-100 protein

To HIER or not..

Proteolytic



Primary panel for the unknown primary tumour
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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

= Coexpressed with cytokeratin
IN some non-epithelial cells

= Mesothelium




Vimentin in normal tissue

HE

Normal brain




Vimentin in carcinomas
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Vimentin in non-epithelial tumours




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
L NE cell markers

"Mesothelial markers”

= "Liver markers”
= "Adrenal cortical markers”

= Germinal cell markers




