BBeaeHne B KIMMHUYECKYHO
OHKOJ10TUI0



AKTyaJ'I bHOCTb OHKOJIOITMHYECKUX

3ab0o0neBaHnn

Figure 1. Number of deaths due to heart disease and cancer. United States, 1950-2014
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Buabl aHOManbHOMo KIeTo4yHOoro pocTa

* [ Mnepnnasus
* [opMoOHanbHag
e 3aMecTuUTenbHas
 BocnanutenbHasd

e MeTannasus
 [lncnnasus
* Heonnasus



[ oOpMOHanbHagda runepnnasng

BENIGN PROSTATIC HYPERPLASIA

7';;:-:’5:': =272 Hyperplastic glands
e Variably sized glands with
papillary infoldings

Glands lined by double
layered epithelium. Inner
columnar and outer cuboidal

Corpora Amylacea

Fibromuscular stroma

Fvlrleprlna3|/|;| — yBeJIM4eHne 4Yncsia KrneTok.



3aMecTuTenbHasa rmnepnnasmns

+ Expansion of the erythroid lineage.
+ Arrow is pointing to red cell precursor.

* Myeloid:erythroid ratio is normally 3:1.
The slide above has ratio of 1:10.



BocnanutenbHasa rm nepryia3nd

Dermatofibrosarcoma
orotuberans

Kenoug




MeTtanna3sug —
TpaHCOpMaLIN
s OQHOro

KNEeTOYHOro
Tuna B OPYrou

Basement Columnar Squamous
membrane epithelium metaplasia




[ncnnasua — npeobnagaHne He3pensbixX
KIMETOK.
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Normal 1 CIN1 1 CIN2 | CIN3 2]

g
i Normal i Low grade SIL
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Normal 1 Mild dysplasia | Moderate dysplasia | dysplasia | in sity |




Heonna3smm — MOHOKJTOHaNbHOCTb.

[Nob6pokayecTBEHHbIe 3noka4yecTBeHHble

HeT niBasum NHBa3ua (UCKI. — KapunHOMa in situ)
HeT meTacTtasoB MeTtacTasbl (MCKM. — KapuyMHOMA in situ)

Ulceration of skin
Invasive growth Lymphatic invasion

Intact skin surface

A

Expansile growth Homogeneous

Inhomogeneous Vessel
cut surface

cut surface Necrosis Hemorrhage invasion

s 7 ] 1

Capsule



[1obpokavyecTBeHHbIe 0Opa3oBaHUS
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KapuynHoma
In situ
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VIHBa3MBHbLIN pakK




buonormna
3110Ka4YeCTBEHHbIX
onyxoneu



OHKkonorna — oonesHb reHoma u
anureHoma.

Viruses

Chemicals Radiation




OHKOreHsbl

Normal Growth-Control Pathway

* [1IPOTOOHKOIrEeHbl — HOPMaSTbHbI € P
reHbl, UMetoLLIne noTeHunarn
CTaTb OHKOreHamu

* OHKOreHbl — dKTUBNPOBaAHHbIE

Receptor

@ Signaling enzymes

| , Tran§cnptlon
POTOOHKOTEHbI | ,, ‘Q/factors\
° AKTVIBVIpyl'OLLl,aFl TO4He4Had Cell nucleus |
MyTaLuus

* AMnnudomnkaumns
 TpaHcnokauus



AKTMBUpPYIOLLAa ToMeYHast MyTauus

* BRAF V60OE npu menaHomMme un gp. onyxond - mytauuda B reHe BRAF,
kKogoHe Ne600 ¢ 3amelleHmnemM BanunHa Ha rmytamat. KogoH V600
nloKann3oBaH B akTUBALIMOHHOW NETIE U noaaepXmBaeT 0enok B

NHaKTUBNPOBAHHOM COCTOAHUN, NMOKa OH HE 6y,El,eT

chncochonmniaNnOrAd
1007 V600E

"
11
"

Vemurafenib
Dabrafenib




AMNNnukaumnd. Her2 npu pake MOTO4YHOW
xXenesbl

Normal Amplification/overaxpression

HER2 receptor

= protein k g\ jﬁstuzumab
/ HER2
mARNA

”~”~ trastuzumab
>

-
L. ﬁstuzumab

Cytoplasmic Nucleus

membrane



TpaHcnokauuns. BCR-ABL
(Pnnagenbdpumnckasa Xxpomocoma)

Changed chromosome 9

Normal

chromosome 9 Chromosomes break
Changed
chromosome 22
Normal (Philadelphia
chromosome 22 chromosome)

aBCR-ABL

& imatinib

i:




Cynpeccopbl ONyxosieBoro pocTa



BRCA

Teopusa “double-hit”

B 6onblUMHCTBE cnyyaes TpebyeTcs
NHaKTMBUPYOLLLAs MyTaLns reHa-
cynpeccopa B 000X roMOMOrnYHbIX
XpOMOCOMaXx

«’ hypermutation

Cell Death




[ eHbl-cynpeccopbl
HacneactBeHHbIU CUHAPOM

3RCA-accoLMnMpoBaHHbIN pak Puck paka mono4yHou xenesbl 40-80%
DINOYs@IA Xernesbl U ANYHUKOB

OJILLIMHCTBO

CuvRapom JInHya [10 80% - pUCK KOflopeKTanbHOro paka.

cy n peccoipgﬂcnpema SHOOMETPHSI.
EKZI;%M'MH'pee n a'n)aalﬂlmm xenesbl 20% (B

OJ1b B KI1eTKe

Penapauua HK (no
FOMOSIOTMYHON XPOMOCOME)

Penapauua [HK (mismatch repair)

Penapauuva JHK (romonornyHas

N HEroMonorn4yHas OMXOJT H K reHeparsnbHou nonynaumm — 12%)

TP53 NHoyLUDe CuHapowm Li-Fraumeni Moyt 100% pUCK pa3BUTUSA
aeneHua np 3N10KayeCcTBEHHOW OMNyXosin (CapKOMblI,
n nospexaeHun OHK nnn paka MOSIOYHOW Xenesbl, IENKEMUN U
anonTos npu HeBOCCTaHOBMMOM ap.).
nospexaeHun HK

RB YoepxnBaer KrneTky B dpase G1 HacnencreseHHas Puck petnHobnactombl 40%

KNeTo4yHOoro geneHnmsa peTVIHO6J'IaCTOMa



Moxkem N Mbl UCMONb30BaTh AEMPEKTHI B
penapauun JHK?

* XuMnoTepanug
* JlyueBas Tepanug



Homologous Recombination DNA Repair

Double Stranded
DNA Break

BRCA1

Assembly of repair proteins, resection of DNA

ii
|

Strand Invasion

DNA Synthesis and Repair

‘
-.

Repaired DNA Strand

Homologous Repair

Cisplatin-DNA interaction

Inter-strand
cross-links

Intra-strand
adduct

N’-guanine

http://www.iupac.org/publications/pac/1987/pdf/5902x0181.pdf




[Tpobnema NoNMKNOHaNbHOCTM ONYXOSK

( e ! o y Tledutnumnb, 3pnotnxub,
N ; . AdatuHmnb
( ' EGFR ex19del / ‘

Xumuortepanua (1 AMHua -

OcumepTUHUNO

>

KnuHuueckoe
R 3dtono3ug + Kapbonnatuh, 2 UmmyHoTepanua wccne
AoBaHue
[lpyrue MexaHusMbl nuHuA - NemeTtpeKcepq + (Husonymab,
PE3UCTEHTHOCTH Maknutakcen + besauyusyma6 [embponunsymab)
nrt.g.)

(amnandukauma MET uT.4.)



OQHako CyLLEeCTBYIOT U
NPenMyLLIeCTBEHHO MOHOKIOHarlbHbIE
OnNyXonu

U3neueHue B
.' Xvmuortepanusa
- ——> bonbwmnHcTBE
. Cyyaes

CeMmunHOMa,
NTumdoma XoarKKuHa



[lpenapaTtbl C NpenMyLeCTBEHHO
«UUTOCTATU4YECKUM» OENCTBUEM.

besaunsymab




Knaccugpukaumnga 3nokavyecTBEHHbIX
Heonna3nn



Knaccudoukauma no opraHy
BOo3HMKoBeHUA (MKb-10) — ocHOBHas

Knaccudoukauus.
* CO0-C14 Malignant neoplasms of lip, oral cavity and pharynx

*C15 Ma
*C16 Ma
*Cl1l7 Ma
*C18 Ma
*C19 Ma
*C20 Ma
*C21 Ma

Ignant neop
Ignant neop
Ignant neop
Ignant neop
Ignant neop
Ignant neop
Ignant neop

asm of oesophagus

asm of stomach

asm of small intestine

asm of colon

asm of rectosigmoid junction
asm of rectum

asm of anus and anal canal



[ ucTonornyeckaa knaccmuKkaumns

« OnNuUTENUanbHble ONYXOonu: KapuMHOMbI (80%)
» Onyxonu coeanHUTENbHOM TKaHW: capkoMa
 [emMaTonorndyeckmne onyxonu: nenkemMmmm, numaomsl n ap.

» Onyxonu ueHTpanbHOU n nepndepnveckon HeEPBHON CUCTEMBbI:
rMMoMbl, HeMpobnacTombl, LUBAHHOMGI U Ap.



Ctagunsa. TNM
Knaccudukaums.

* T—tumor.
» Paamep onyxonu
 [MybnHa nHBasnu

« Tx — HEN3BecTHas nepBuyHas
nokanuaauus:;

* N — nodes
» Konn4yecTtBo nopaeHHbIX NMMMdOoy310B
* YPOBHU nopaxxeHns NnMMqgoy3rnos

* M — metastases
 Hannyne otaaneHHbIX MeTacTa3oB

Cancer
Staging
S .

Atla.

A Latmoaron 10 the
Severe® Edoony
sSihe ARL Ly
Stagng Masusd and
arahond

SECOINE R IM TN




TNM-cTagusa — NporHocTn4eckmnn dpoakTtop.

Proportion surviving

Follow-up (yr)
| 3s85 3,357 3,036 2,693 2,382 2,085 419
[} 3839 3,308 2,806 2451 2,118 1841 399
I 3484 2,701 2,074 1,651 1409 1,222 252
v 2,246 618 214 17 a8 78 23

Figure: Kaplan-Meler Curve Displaying Overall Survival of Colorectal Cancer by Stage Among Men 60-75 Years of Age Diagnosed
in 1998-2000.



TNM-cTagms — NpeanKTUBHbIN dakTop

-1l cTagus paka 060404HON KULLIKK 6€e3 baKTOpOoB
pUCKa — TONMBbKO XUPYprus

Il cTagna paka 060404HON KULLKN — XUPYPrus +

dblOBAHTHAA XUMWNOTEPalnns

IV cTagna paka 060404HOMN KULLIKU C
Hepe3ekTabenbHbIMY MeTacTasaMun — nannmaTBHas
XumMuoTepanus.




[lo cTeneHun
ondppepeHLpPOBK

n: G1, G2, G3

Gleason’s Pattern

1. Small, uniform
glands

2. More stroma
between glands

Well
differentiated

Moderately
differentiated

Poorly
differentiated/
Anaplastic




5-year PSA Recurrence with Treatment

5-10% 20-25% 40-50%
JER—

4__,__.,_.——#-“-#"”‘"'-—“---‘

low-Risk | n t er me di ate - R is k High-Risk

PSA<10 Lower volume PSA 10 to 20 Higher volume PSA > 20

Gleason Predominately Gleason Predominately Gleason

Score 6 Lower grade Score 7 Higher grade Score 8-10

T1or 2a Non-bulky T2b or T2¢c Bulky T3orT4



Nottingem Histologic Score

* AumMHapHasi/TybynsapHas anddepeunpoBka
* >75% onyxonu popMnpyeT aunHapHble/TyOynsipHble CTPYKTPYbI;
* 10-75% onyxonu doopMUpYyOT aumMHapHble/TyBynsapHbIE CTPYKTYPbI;
* <10% onyxonun popMUPYOTCSA aunHapHble/TyOynsipHbIE CTPYKTYPbI;

* AOepHbI NNeoMopdun3m

* YHU(DOPMHBbIE Aapa HeOOoMNbLLOro pa3mMepa, CXOXMe C TaKOBbIMU B KNeTKax
HOPMaribHOro NPOTOKOBOIO 3ANUTENNS

« Anopa cpegHen BennYnHbl, YMEPEHHO pasnunyaromeca no popme n pasmepy;
« KpynHble aapa, BblpaXXeHHO OTfinyaroLmecs Apyr ot gpyra rno gopme n pasmepy;
Hanuyne NpeYvyanmnebixX S4ep;
* KoninyecTBO MUTO30B:
e <7 MUTO30B Ha 10 nonewn 3peHus;
 8-14 MUTO30B Ha 10 rnosneun 3peHns;
e >15 MNTO30B Ha 10 Noseu 3peHus;



[1o HacnegyemocTu

» Criopagunyeckme (bonee 90%)
* HakonneHmne comatnyecknx mytaumm Ha NPOTAXKENN BCEU XKNIHU;
* Bo3HKMKaIOT B NOXKNITOM BO3pacTe;

 HacnencTtBeHHble (5-10%)

« CUHAPOMbI NPeapacnonoXeHHOCTU K OHKONOrM4yeckmum 3aboneBaHmsamMm,
BO3HMKalOLLWE BCNeacTBME repMmMHanbHON MyTaLnuy;

* Bo3HMKaoT B MONOOOM BO3paCTE;



MonekynapHo reHeTu4eckas
Knaccudonkauuns

Patient cohort
appropriate for
ALK-targeted
therapy

Anaplastic
large-cell
lymphoma

Non-small-cell [] Genomically
lung cancer activated ALK




MeToabl uccnegoBaHusA B
OHKONOrnu



[laTomopgonornyeckoe
nccnegQBaH )
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|\ &
A small slender core > W
of tissue is removed ~ s+ £l

with a biopsy needle

Liver
(= )
N 4

\

=\

Needle
goes in
here

Core biopsy
needle
R
;—/—/T issue
sample

Area of
concern

TexXHUKN BbINONMHEHUS

ononcuu




TYPES OF BIOPSIES

v
%,

: e 4
Fine-Needle Aspiration /%

Buabl

Core-Needle Biopsy

Surgical Biopsy \

ononcun




Hyoid

bone
Thyroid
cartilage
-~ »
Cricoid A \ =l
» —* |
cartilage A

. “ob.{ g ’ > .
Right lobe ® ~
8 " . r} B T
Isthmus i By [ 'umorns

Bethesda Il: Bethesda lll:
benign follicular lesion of
indeterminate significance

Bethesda IV: suspicious for
Hurthle cell neoplasm

Bethesda IV: sulépici:)us for Bethesda VI: papillary
papillary thyroid cancer thyroid cancer

ToHKOUronbHasa ononcus




TpenaH-o6unorncus (COR)
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Today Frozen section: 20 - 60 minutes

Physical
slide

" Tele medicine

i

! Computer aided
" diagnosis

L g

LLTech: 5-15 minutes i



Protocol for formalin fixed paraffin embedded (FFPE) tissue

'

[2. Fixation

¥

]
i
|
]

4

[4. Clearing

v

( embosng

Contains both tumor and non-tumor parts
Maximum size 30 mm x 24 mm x 4 mm

10% neutral buffered formalin (NBF)
+ PhosSTOP (Roche) 14 - 24 hours

85% EtOH 90% EtOH 95% EtOH 100% EtOH 100% EtOH
35°C =» 35°C =» 35°C =» 35°C =» 35°C
50 minutes 50 minutes 1.5 hours 1.5 hours 2 hours
Xylene Xylene Xylene
35°C =» 35°C =» 40°C
45 minutes 45 minutes 1 hour
Paraffin Paraffin Paraffin Paraffin
58°C =-» 60°C =-» 60°C =-» 60°C
45 minutes 45 minutes 1.5 hours 1.5 hours
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HER2 Control Slides
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MIMMYHOIrMCTOXnMmn4eckoe nccriegoBaHue




I X Kak MeToa onpeneneHns
ONdpepeHLUMNPOBKU

E:i ,‘%Yg;:;“w:‘;yﬁ" -;‘?:. - .‘.,..‘ “ Pabaommnocapkoma (Desmin+, Myogenin+,
ot ‘, depate w, & Beese, | MyoDl+)

¥/ L

'

3

Jlumdpoma (CD4A5+)

{

ie

€JIKOKJ1ETOYHaA KapumnHomMma (panCK+, Syn+,

wh
(@)
=
>
x

Henpobnactoma (Syn+, PHOX2B+)

-
\

becnurmeHTHaa menaHoma (S100+, HMB-45+,
MelanA+)



OcHoBHble I X mapkepbl AN PpepPEHLINPOBKM

e CD45 — naH-NnMMaounTapHbIK aHTUreH (He
aKcnpeccupyeTcd HEKOTOPLIMY NMMAPOMaMMU).

* BUMeHTUH, AeCMUH — MapKepbl
Me3eHXumMmanbHon andodpepeHLUNpoBKU

e luTOKepaTUHbI — MapKepbl aNUTennanbHOU
andodepeHUNpoBKU



LinTono-
rmyeckoe n - p¥%
MMMYHOLIMTO- | =
XUMMYECKOe |
nccnenoBaHu|e
o .




HERZ Negative HERZ Positive




WT codon

KRAS
WT
MonekynsapHo- G1av

reHeTquCKme WTcodon 10 — 11 12 13 14 15
nccnenoBaHus - L VXL
Patient #: 286

"\’\ I‘j\ /SMV\}\,WL /N o1y

WT codon 10 11 — — 12 13 14
Amino Acid G AGA GGV

BOTAGT TGGAGCTGGAGC TGGTGGC GTAGSG
Pﬁpent#:qg3
afl A \f ] ]’.‘ "’ '\ A “ G|y Arg




OHKOMapkKepbl

CA125

P3A, CA19-9
[NCA

ADIT
ADlT, XTY

CA125>800 + TUNMYHAA KINMHUYECKAA KapTUHA + aTUNNUYHbIE KNETKM B aCLIMTUYECKON
XUAKocTu = anarHo3 Pak anvHuka (Ho nydwe caenatb VLX)
HabniogeHne nocne onepaTtnBHOMo Ie4eHNs U XumuotTepanmmn????

HabniogeHue nocne onepaTtMBHOMO Nle4eHUst KOropeKTanbHOro paka

OueHka 3aPHEKTUBHOCTN TEpanmn
Habntoaenne

A®I1>400 + runepBackyndapusaums B aptepmanbHyto dpasy KT = gnarHos

OueHka nporHosa Npm repMMUHOrEHHbIX ONYXONSX
HabntogeHne nocne paankanbHOro nevyeHnst HECEMMHOMHbIX FTEPMUHOTEHHbIX
Onyxorseu.



USMLE Stepl

* |_|pl/| MMMYHOIT'MCTOXNMNYECKOM
nccecneagoBaHMm yganeHHoro
numdoyana BbisBneHa
BblpakeHHaqa aKcrnpeccus
naHumnTokepartunHa. Kakoe 13
BblLLENEepe4nCrieHHbIX
3abonesaHnn Hanbonee
BEOATHO?

« Pak mono4Houn xenesbl

» Jlenommnocapkoma maTkum

* B-kpynHoknetoyHas numdoma
*  XpOHMYECKUN TIMMJGOnenKkos




USMLE Step1

 XXeHwumHa 30 net obpartmnach K
rMHeKonory Ans NnaHoBoro
ocmorTpa. lNpun nccnegosaHnu
Maska no NannaHukonaycy
obBHapyXeHbl cneaytowme
KneTkn. Kakon
OOMNONHUTENBbHbBIN TECT CrieayeT
BbIMNOSTHUTb NayneTke?

» [ucrepockonugd

* MuKpockonusa maska c
OKpalLunBaHNEM
rMOPOKCNOOM Kanud

* [loceB ma3ka Ha
MUKpodoriopy

 [UP-peakuma Ha HPV-
BUpPYC




USMLE Step1

* Y nauuneHTa 30 NeT BbiABMNEH
ceMeNHbIN aJeHOMaTO3HbIN
nonuno3s. Cynpyra 300poBa,
HacneacTBEHHbIV aHAMHE3 He
otqaroweH. KakoBa BEPOATHOCTb
poXxaeHuns pebeHka c
ceMeNHbIM aeHOMAaTO3HbIM
Nnonmno3om?

* 0% Oona neBo4vku, 50% angd
Manb4nka;

e 25%;
* 50%
* 100%




