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Rozvoj patologie ve 20. stoleti

presun od pitev k biopsiim
nové metody a jejich uplatnéni:

e cytologie

e EM

 histochemie

e Imunohistochemie

e cytogenetika

e pritokova cytometrie
* FISH, PCR

e proteomika




Noveé jednotky,
novy pohled na znameé choroby

e klasifikace vychazejici nikoli vyluc¢neé z morfologického
vzhledu, ale i z klinickeho dopadu

e genetické vySetreni — nedilna soucast diagnostiky



Folikularni varianta PC

Morfologie PC (jadra) i FA/FC (folikly, pouzdro)
Genetika PC (RET/PTC, BRAF) i1 FA/FC (k-ras, PAX8—

PPARgamma)

Variabilni chovani

Classical e roliicuiar adenoma
PTC . fearcinoma

Non-encapsulated FVPTC
{infiltrative/diffuse), very

close to classical PTC i
(closs to folicular
adenomalcarcinoms)

Liu J, Singh B, Tallini G, et al. Follicular
variant of papillary thyroid carcinoma - a
clinicopathologic study of a problematic
entity. Cancer 2006; 107(6): 1255-1264



The American Journal of Surgical Pathology 26(11): 1508-1514, 2002 © 2002 Lippincott Williams & Wilkins, Inc., Philadelphia

Observer Variation of Encapsulated Follicular
Lesions of the Thyroid Gland

Mitsuyoshi Hirokawa, M.D., J. Aidan Carney, M.D.,
John R. Goellner, M.D., Ronald A. DelLellis, M.D., Clara S. Heffess, M.D.,
Ryohei Katoh, M.D., Masahiko Tsujimoto, M.D., ~~~

Kennichi Kakudo, M.D. Pathologists
us Japan

Case no. A B C D E F G H
1 FC FC PaC PaCFo FC FC FC FC
2 FA FA FC FA FA FA FA FA
3 FA FA PaC PaCFo AN FA FA AN
4 FA FA FA, FA AN AN EFA FA
L5 FC FC PaC PaCFo AN AN AN FC
6 FA FA PaC PaCFo FA FA FA FA
7 FC FC PaC PaCFo FC FC FC FC
8 FC FC FC PaCFo FC FC FC FC
g FA FA FA FA FA FA FA, FA
10 FA FA FA FA FA FA FA FA
11 FA AN FA AN AN AN AN AN
12 FA FA FC PaCFo FA FA FA FA
13 FA AN FA FA AN AN FA FA
14 PaC PaCFo PaC PaCFo PaCFo PaC PaCFo FC
15 FA FA AN FA AN AN FA AN
16 AN FA PaC PaCFo AN AN AN AN
17 FA FA FA PaCFo FA FA FA FA
18 FA FA FA FA AN FA FA AN
19 FA FA FA FA AN FA FA AN
20 FA FA PaC PaCFo FA FA FA FA
21 FA FA FA FA AN FA AN FA

FC, follicular carcinoma; PaC, papillary carcinoma; PaCFo, papillary carcinoma,
follicular variant; FA, follicular adenoma; AN, adenomatous nodule.






Patolog partnerem kliniktl ve volbé lécby

e prosta morfologie

e iImunohistochemie
HER-2/neu &

e molekularni biologie



Detekce HER-2/neu

exprese HER-2/neu = vyznamné horsi prognoza

1998 — trastuzumab (erceptin)

Trastuzumab ne




Budoucnost patologie

Geneticka klasifikace nadoru

van de Vijver MJ et al: A gene-expression signature as a predictor of survival in breast cancer.
N Engl J Med 347:1999-2009, 2002



Budoucnost patologie

Geneticka klasifikace nadoru

Brenton et al. JCO 23, 2005



Jaka je Iincidence Her2+ ca prsu?

 Faktory ovliviujici zastoupeni jednotlivych
fenotypickych kategorii
— podil ER pozitivnich low grade karcinomu starsSich
Zen
— mnozstvi ¢ernosek v populaci
— mammograficky screening
— nasazeni HRT v minulosti (90. leta)



Jaka Je incidence Her2 pozitivity u
ca prsu v populaci?

 Svycarska studie - 2197 zen

e soubor z let 1985-1999, odpovida nasemu
populac¢nimu rozlozeni

e FISH - 17% amplifikaci
 (saudska populace - 33%!)

Al-Kuraya K, Schraml P, Sheikh S, et al. Predominance of high-grade pathway in
breast cancer development of Middle East women. Mod Pathol. 2005;18(7):891-7.

» polska populacni studie (842 pripadu z let 2000-2003)
 |IHC - 149 overexprese

Yang et al. Differences in risk factors for breast cancer molecular subtypes in a
population-based study. Cancer Epidemiol Biomark Prev. 2007 Mar;16(3):439-43.



Jaka Je incidence Her2 pozitivity u
ca prsu v populaci?

* USA - MG screenovana populace (n=2898)
e |HC frekvence HER-2 overexprese 12% (2+, 3+)

Tamimi RM et al.: Her2 status in a US population based cohort: results from a tissue
microarray based analysis of 2898 breast cancers from women enrolled in the
nurses health study. Breast Cancer Reserch and Treatment Vol.106, S263 (2007).

o deska série 522 konsekutivnich ptipad MOU z let
2004-2005
e |HC, svalidaci 2+ a 3+ pomoci FISH - 14,2%
Fabian P. et al. Incidence Her-2 amplifikace u mammarniho karcinomu a jeji

korelace s klinicko-patologickymi parametry. Sestava 500 konsekutivnich
mammarnich karcinomu MOU. XXX. Brnénské onkologické dny. 2006;153



Rodina HER receptort

N Engl J Med 2008;358:1160-74



N Engl J Med 2008;358:1160-74



Detekce EGFR

 Neprima imunohistochemie

o Cytoplazmaticka a membranova
pozitivita
— Intenzita
— Distribuce
— % bunek



Table 3. Patient Data

CEA Trend

Fatient EGFR Mo. of Cetuximab Concurrent Radiographic skin Rash
Mo. Status Treatrments Irinctecan B Status Walues (ngfmL) Grade
1 0f2+ 14 Yes PR, 73% reduction 2,000 — &0 1
2 03+ 17 PR, 73% reduction 12,914 — 18 0
3 03+ 16 PR, 80% reduction Decline 12 -3 1
4 03+ a2 PR, 54% reduction Decline 4803 — 2,403 0
5 03+ 16 : MR, 38% reduction [ 1,432 — 206 2
g 03+ 14 Yes MR, 32% reduction 11 —=7 1
7 0r3+ 10 Mo a 619 — 712 1
8 0f3+ 13 Yes POD Stable g8—=7 0
9 0f3+ 7 Yes POD Stable 28 — 30 1
10 0f3+ 15 Yes FOD Stable B32 — 374 - B13 1
1 0f3+*" 12 Yes POD MA — 1
12 0/3+ 9 Yes FOD Decline 18 —= 12 1
13 0f3+ B8 Yes POD MA — 0
14 0f3+t 2 Mo Early POD MA — 1
16 0f3+ 1 Yes Early POD MA — ]
18 0f3+ 1 Yes Early POD MA — 0

Abbreviations: EGFR, epidermal growth factor receptor; CEA, carcinoernbryonic antigen; PR, partial response; MR, minor response; S0, stable dissass;

POD, progression of dissase; NA, not availakble.
"Upon rereview of pathology (1/24).
tUpon pathology rereview, the specimen tested for EGFR was not adequate for assessment.







N Engl J Med 2008;358:1160-74















Rodina HER receptort

N Engl J Med 2008;358:1160-74






Overall survival according to KRAS mutation
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K-ras mutace u 0/11 s pozitivni odpoveédi na lécbu vs. 13/19 bez odpovedi
p=0,0003







Mutace K-ras jako prediktor odpovedi
u anti-EGFR terapie

Terapie N Odpovéd (%)

Citace (panitumumab nebo (WT:mut)

cetuximab) : Al mut
Laurent- ERBITLEECHl 76 (49:27) 49% 0%
RUlg -3
Benvenuti? ERBITUX n. 48 (32:16) 31% 6%

Panitumumab
NLERBIMUN + CT
De Roock® ERBITUX n. 113 (67:46) || 40% 0%
ERBITUX + irinotecan

Finocchiaro” ERBLIW@ECl 81 (49:32) 26% 6%
Di Fiore® ERBITUX + CT 59 (43:16) 28% 0%
Khambata- ERBITUX 80 (50:30) 10% 0%
Eord®

2Benvenuti S et al. Cancer Res 2007; 67:2643-48 °De Roock W et al. Ann Oncol Nov 12, 2007; epub
6Di Fiore F, et al. Br J Cancer 2007;96:1166—69 ‘Finocchiaro G et al. J Clin Oncol 2007; 25(18s):Abstract 4021
9Khambata-Ford S, et al. J Clin Oncol 2007; 25:3230-37 2Laurent-Puig P et al. Ann Oncol 2007; 18(S 7):Abstract 0194

WT = wild type; mut = mutace k-ras; CT = chemoterapie
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MCRC - antiEGFR terapie

Mechanismy ucinku molekularni 1éCby jsou
komplexni

Funkcéni signalni drahy
Vzajemne interakce - sit
Heterogenita nadorové populace
IHC detekce je obsolétni

Nz VW "\ /s

prediktor pozitivni odpovedi



Co nas ceka v nejblizsi
budoucnosti?

Zavadeni detekce novych prediktivnich
markeru

Zavadeni novych technologii

Zlepseni diagnostiky

Standardizace metod

Zavedeni systemu externi kontroly kvality



|munohistochemie

Dobry sluha, ale zly pan.
Vnitfni kontrola kvality:
—pozitivni

—negativni

Externi kontrolu kvality (EKK) zajistuje
nezavisla instituce

B&Zné v zahraniéi, v CR zatim O



Externi Kontrola Kvality

* EKK - beézna a nezbytna (biochemicke
laboratore (v CR cca 300 subjektd)), zajistuje
SEEK s.r.0. nebo CAP. Za vSechno se plati.

* Nezbytna i u imunohistochemie, FISH,
zejmena u prediktivnich faktoru s navazujici
zavaznou/nakladnou Ié€bou (c-kit, CD 20,
EGFR, HER-2, VEGF, karcinoid /octreotid/
atd.).

e Zatim povinna ucast referencnich laboratori —
do budoucna by mélo jit o standard



Pilotni projekt EKK ER

8 laboratofi (prevazne FN a vétSi nemocnice)

HC laboratore provedly reakci stejne jako v
DEZNEM Provozu.

Rezy vyhodnotil Iékar a stanovil ,%" pozitivnich
punek, zaznamenal do tabulky a tu spolu se
skly a s ,barvicim“ protokolem vratil.

Sumarizace v tabulce, fotodokumentace.




HE - prehled arraye

Normalni mammarni

tkan \\\\\\\\\\\\$

-

Invazivni duktalni karcinom



Vysledky



Vysledky



Vysledky



NordiQC

 Nekomercni, placeny a sponzorovany
systém skandinavskych zemi, od r.
2003.

e General module (800 euro)

—4x rocne cca 6 antigenu v jednom
kole

Breast module (250 euro)
—2x rocne Her-2, ER, PgR

http://www.nordigc.org



UK NEQAS

 Nekomercni, placeny a sponzorovany system
UK, od r. 1988 (!)

e 4x rocné 3-14 skel

e 1. General Pathology Immunocytochemistry
2. Breast Pathology Immunocytochemistry
3. Neuropathology Immunocytochemistry
4. Lymphoma Pathology Immunocytochemistry
5. Non gynae cytology

http://www.ukneqgas.org.uk/



UK NEQAS

* Rozeslani nebarvenych skel z ,centralniho
(slozeného) tkanoveho bloku.

Nabarvit zaslana skla a vratit zpét se svou
kontrolou a s protokolem.

Hodnoti 4 zkuSené osoby, skorovani 1-5.
— 13-20 optimalni

— 10-12 borderline

— pod 12 - nevyhovuijici

http://www.ukneqgas.org.uk/






