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Pathology by definition is the study of disease originating from the Greek “pathos” — “suffering” and “ology” — “study of”. In medicine,
it is the branch of medical science that studies the causes and effects of diseases. Advances in the field of pathology first led to the establish-
ment of anatomic pathology as a separate discipline. Further advances have made it necessary for pathologists to sub-specialize in the field
of oncology. Tumor pathology is no longer the discipline that recognizes the presence of a tumor and determines the morphological/patho-
logical characteristics of the tumor. Advances in genomic technologies have resulted in better understanding of the biology of tumors forming
the basis of “oncopathology” (“onco” originating from the Greek “onkos” — tumor). Oncopathology combines precision oncology with
the predictive pathology tailored for each individual, as it is key to translate the prognostic biomarkers into predictive biomarkers to improve
the efficacy of clinical therapeutics in the management of cancer. This article highlights the recent developments and underlines the need for
the discipline of oncopathology (and a journal devoted to it).
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Tepmun «<namonoeus» npoucxodum om epeueckoeo «pathos» (cmpadanue) u «logos» (usyuenue). Ilamonoeus — ompacav MeOUYUHCKOU
HAayKu, usy4arouwas NPU4UHbL U NOCAe0CmeUs pasiudHblx 3a6oaeeanui. Jocmuicenus 6 o6aacmu namoaoeuu Npugeau K CmaHo6AeHUI
namono2u1ecKoll aHamomul Kax omoeavHoi oucyuniunbl. Janrvreliuiuii npoepecc 3moi ompacau Hayku 00yci08un Heodxooumocms 00-
NOAHUMENbHOU CReYUaNU3ayuU namoa020aHamomos 6 oonacmu onkonoeuu. OHKoA02UYeCKas namoaoaus 60avuie He 16845emcst OUCUUNAU-
HOUl, KOMOPAst 3aHUMAEMCsl AUUb BbIIBACHUEM ONYX0Ael U OnpedeaeHueM Ux MOPPOA02UMECKUX,/NAMOA02UMeCKUX XapaKmepucmuk. Ycne-
XU 2CHOMHbIX MEXHOA02UL npuéeau K JAyduieMy HOHUMAHUIO OuoA02UU ONyXoaeil, Aexcaujeli 8 0cHoge onKonamonoeuu (om eped.
«onkos» — onyxoas). Onkonamonoaeusi covemaem @ cebe NPEYU3UOHHYI0 OHKOA02UIO U NPOCHOCMUYECKYI0 NAMOA02UI), A0ANMUPOBAHHYIO
04151 Kaxcdo2o nayueHma, max Kax 3mo s84semcsi KAHeabiM (haxmopom 045 npeobpasoéaniisi NPOSHOCMUYeCKUX 6UOMapKepos 8 npeoux-
mugHble ¢ Ueabl0 nogblleHUs dpdeKmueHocmu nPOMUBOONYxXoae6oii mepanuu. B nacmosweli cmamoe paccmompenst nociednue paspa-
bomku 6 5moii 0baacmu, NOKA3aHA BANCHOCb OHKONAMOA02UYU U NOCBAUCHHOR0 ell HCYPHAAA.
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BACKGROUND

The invention of the microscope almost immediately led
to its use to study tissues and exudates; inflammatory cells
being one of the first cells to be identified. The application of
microscopy for the study of diseases followed soon after. In
the early days, much of the work was performed on unstained

materials. The use of simple chemical dyes to enhance mor-
phology dramatically changed the utility of the microscope
and helped to identify the root cause of many diseases. These
diseases were mostly infectious in nature but nonetheless, the
cause of illness in a large section of the population. Patholo-
gists during this era focused their energies on autopsies and
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identifying the cause of death. Departments of Morbid
Anatomy were established across the world to study cellular
structure and function, albeit in the dead.

The mid-twentieth century saw new phenomenon.
Surgeons and some of their pathology colleagues sought to
understand the disease entities in the living. A common need
was the confirmation of the diagnosis of cancer in the organ
or lymph nodes prior to radical resections; frozen section
technology was invented to meet this need. Gradually more
and more physicians took interest in this fledgling discipline
and the sub-discipline of Anatomic Pathology was born.

ONCOPATHOLOGY — THE CURRENT STATUS

Gone are the days from the 1960s when a single line
report of cancer was considered satisfactory. The gross and
microscopic description of a cancer specimen these days
runs into pages. In the USA, this is followed by the
CAP/AJCC directed cancer staging summary which is at
least one page. The new American Joint Commission on
Cancer (AJCC 8™ edition) has made cancer staging even
more complicated by introducing the prognostic stage in
addition to the anatomic (TNM) stage [1]. The prognostic
stage includes features of histological appearance (such as
grade), expression of biomarkers, as well as gene expression
assays. The assessment of tumor morphological features
needs consistency so as to be relevant, experience is the key.
In addition to the classic tumor morphological features,
assessment of stromal features might be important in some
cancers. The grade of gliomas has always involved assess-
ment of the microvasculature [2—4]. The assessment of
other stromal features such as tumor infiltrating lympho-
cytes (TILs) in breast cancer and/or Immunoscore in colon
cancer is relatively new [5, 6]. As a reminder, Immunoscore
is a key risk factor to guide treatment strategies for stages 11
and III colon cancer patients [7]. It consists of measuring
the density of CD3* and CD8* T-lymphocyte populations
in the center and at the periphery of the tumor. The success
of checkpoint inhibitors in multiple cancers will undoub-
tedly result in similar scoring systems in other organs.

The assessment of immunohistochemical stains is also
getting more complicated. In the old days, assessment of
predictive markers consisted of detecting the presence of
brown staining in the appropriate compartment within a
tumor. Even this is getting complicated. The cutoff for breast
cancer for HER2 expression is strong complete membranous
expression in 10 % of the tumor cells [8]. The cutoff for the
same marker in gastric cancer in a biopsy specimen is a
single cluster — defined as 5 contiguous cells [9, 10]. The
cutoffs for other organ sites are yet to be determined. This
relatively simple algorithm is now getting more complicated.
The expression of PDL-1 can be assessed by multiple anti-
bodies, some provided by the same vendor — yet the scoring
system is different. Even with the same PDL-1 antibody the
scoring system might depend on the site of the tumor. In
lung cancer, expression by 22C3 antibody is assessed only in
the epithelial cells, with even the weakest staining being
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considered positive [11]. The assessment of the same mark-
er using the same antibody in gastric cancer involves a com-
pletely different scoring system — one that requires the as-
sessment of both epithelial and immune staining [12].

ONCOPATHOLOGY — THE NEED

The application of next-generation sequencing (NGS)
to clinical practice have brought the challenge of learning a
new set of terms and disease specific associations [13]. A
number of very distinct methods of analysis have been
brought under this rubric. The analysis of tumors might be
confined to gene panels and targeted mutational panels as
well as «deep» clinical genomic testing such as whole-
exome sequencing (WES) and whole-genome sequencing
(WGS) to improve the prognostics/predictive ability of the
potential biomarkers [14]. This «precision oncology» ap-
proach offers great potential to improve the success to
therapies and patient outcome.

The changes in «biomarker» assays have also brought in
changes in clinical trial design. The terminology of
«N-of-1», «basket» and «umbrella» trials has entered the
lexicon [15]. The recognition that each patient will have a
unique fingerprint of mutations has led to trials focusing on
a single patient. Basket trials are focused on a single ge-
netic event (any organ) while umbrella trials focus on the
tumor site with further stratification for molecular events.
The pathology community needs to be abreast with these
developments for the fear of being left behind/out.

Analysis of molecular based therapeutics has identi-
fied some very interesting results that are important for
the pathologists to know. For example, analysis of mela-
nomas has documented the importance of RAS pathway,
which mutations in BRAF being common in most sun-
exposed melanomas [16]. This has resulted in develop-
ment of targeted therapies for this mutation that are
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associated with dramatic, albeit short term, regression of
tumor deposits. The same mutation (BRAF V600E) when
identified in colon cancer provided a false hope that these
cancers could be also effectively treated with BRAF-di-
rected agents [17]. Data such as these seem to suggest that
site of origin of the cancer is probably at least as impor-
tant as the mutation type. The recent months have seen
the first FDA approval of pan-cancer therapies based on
the presence of mismatch repair abnormalities. It remains
to be seen, whether these immune checkpoint therapies
are truly pan-cancer or their efficacy will be limited by
tumor location.

ONCOPATHOLOGY — THE FUTURE

The application of NGS technologies has dramatically
altered the classification of tumors. The classification of he-
matological malignancies is almost entirely based on the use
of flow cytometry. Similarly, the classification of neural/glial
tumors is heavily based on chromosomal alterations [18].
Lung cancer used to be classified simply as small cell carci-
noma and non-small cell carcinoma. Mutational analysis has
sub-divided these tumors in at least 10 different subtypes as-
sociated with specific therapies [19]. Patients with EGFR
overexpression and/or amplifications are treated with anti-
EGFR therapy. The development of resistance is common
and usually due to the acquisition of T790M mutation [20].
This mutation can now be detected in circulating blood even
before the tumors clinically recur [21—23]. Newer 2", 39 and
4™ line drugs are now available to treat the mutant tumors as
they acquire the mutations. These agents have resulted in
significant clinical benefit. These developments in lung cancer
are going to be the prototype for all other cancers.

Another recent development is the analysis of the cir-
culating blood for cancer-associated biomarkers. Tradi-
tionally, these analyses were restricted to protein
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biomarkers such alpha-fetoprotein (AFP) and carcinoem-
bryonic antigen (CEA). The identification of circulating
tumor cells (CTCs) in patients with cancer has opened
doors for analyzing these in patients with known cancer. A
recent study, presented only in abstract form, documented
that CTCs detected in patients 5 years after diagnosis was
a very good early marker of a metastatic event [24]. It re-
mains to be seen, if earlier treatment of these patients can
improve outcomes. Circulating cell free DNA (cfDNA) or
circulating tumor DNA (ctDNA) analyses provide great
potential due to the non-invasive monitoring of cancer/re-
currence without the need for invasive biopsies [25]. The
detection of T790M EGFR mutation is one such example.

The integration of traditional histology and immuno-
histochemistry with mutational analysis of tumors and
circulating blood is going to be critical for patient care (see
figure).

This is not only our obligation to the patients but also
critical for the discipline of pathology to not become
irrelevant. Young pathologists should be well conversant
with these changes on the horizon and coopt them in their
diagnostic/clinical skills. This is also the future of
academic pathology, as gone are the days, when simple
microscopic description along with a couple of brown
stains, are going to get a paper published in a decent
journal.

CONCLUSION

The development of oncopathology as a discipline, in
most countries, is long overdue. Young pathologists should
welcome the developments in traditional and non-tradi-
tional pathology, such as deep sequencing analyses, with
open arms. This is necessary not only for their academic
future but also for the pathologists to have a sit at the table
where clinical decisions are made.

BBEIEHHWE

M306peTeHre MUKPOCKOIIA OTKPEIJIO YHUKATbHBIC
BO3MOXHOCTH IJIsI UCCIIEMOBAHUS Pa3IMIHBIX TKaHEH
1 3KccymaToB. OTHUMM M3 TEPBBIX OBUIM M3yYEHBI
KJIeTKM BocmajieHns. Bckope MUKPOCKOIN CTalu MpH-
MEHSITD IJIsI U3YICHMS pa3IndHbIX 3a00J1eBaHmii. B mmep-
BOE BpeMsI OOJIbIIIAst YaCTh MCCIIeIOBAaHNM OBLIa BBITION-
HeHa Ha HEOKpallIecHHBIX MaTepuranax. Mcronmb3oBaHme
IIPOCTBIX XUMUUECKUX KPACUTEJICH IJIST OKpaIIMBAHUS
MUKPOCKOIMUIECKUX MpeIapaToB MTO3BOJMIO MHOTO-
KpPaTHO MOBBICUTHh BO3MOXHOCTU MUKPOCKOMA U CITO-
COOCTBOBAJIO BBISIBJICHWIO TIPUYMH MHOTHX 3a00JieBa-
HUI, OOJIBITMHCTBO U3 KOTOPBIX 0BT MHOEKITMOHHBIMU
1 ITopaxkaIy 3HaUMTEIbHYIO YacTh HaceleHus. [1aTomo-
TOaHATOMBI B 3TOT IEPUOI 3aHUMAJINCh IPEUMYIIECT-
BEHHO BCKPBITMSIMH W BBISIBJIEHUEM IIPUYMH CMEPTH.
ITo Bcemy Mupy ObUIM cO3MaHBI Kaeaphl MaToI0Tude-

CKOIT aHATOMWU IJII U3YUYECHMsSI KICTOUYHON CTPYKTYPHI
¥ QYHKIWN, XOTS U IOCJIe CMEPTH.

B cepennae XX BeKa BO3HMKIIO HOBOE SIBJICHHUE: XM-
PYpTM W HEKOTOpBIE M3 MX KOJUIET-TIaTOJIOTOAHATOMOB
CTPEMWJINCH U3YIUTH CYIITHOCTD 3a00JIeBaHII TTPH SKU3HU.
OHU cYnTaI HEOOXOTMMOCTBIO TTONTBEPXKICHNE TUATHO-
3a paka B KaKOM-JT00 opraHe MiIn TUM(MATHIECKUX Y3JIax
IO TIPOBEICHUST paanKaIbHOM pe3eKInn. s peaamu3aniu
9TOU MTOTPEOHOCTH ObLIa M300peTeHA TEXHOJIOTHS TIPUTO-
TOBJICHHSI 3aMOPOKEHHBIX Cpe30B. [TocTerieHHO Bce 60JTh-
1IIe Bpayell MPOSIBIISIA MHTEPEC K 3TON MOJIOIOM TUCIIM-
IUTMHE, W3 KOTOPOW W pOAMJIaCh ITaTOJIOTHMYECKAs
aHATOMMUSI.

OHKOITATOJIOT'YA: TEKYIIEE COCTOSHUME
Ve gaBHO yuutu B mpoiioe 1960-e ronbl, Korga Me-
IUIIMHCKOE 3aKJII0UYCHME 10 PaKy MOTJIO 3aHUMATh JIUIIb



lMepedosas cmames

OIHY CTpouKy. CeromHsI 3aKII0YeHNUE C OIMMCAaHNEM MaKpO-
CKOMMMYECKOTO W MHMKPOCKOIIMYIECKOTO MCCIICTOBAHMS
00pa3Iia OITyX0JIeBOM TKAHN MOXKET 3aHIUMAaTh 10 HECKOJIb-
knx crtpanul. B CIIIA ommcanue paka COOTBETCTBYET
mporokojiam CAP/AJCC u 3aHMMaeT mo KpaifHell Mepe
oaHy ctpanuiy. B 8-M BbeIycke pekoMeHpauuii AJCC
KJIaccubuKaIs OIyxoJieil Oblia ele 0oJiee YCIOKHEeHA
Io0aBJICHNEM OLICHKM ITPOTHOCTMYECKOM TPYIIIBI B IIO-
rmoaHeHne K aHaromudeckoit (TNM) craguu [1]. ITporHo-
CTUYECKas TpyMnIia onpeaesisieTcss Ha OCHOBaHUU TMCTOJIO-
TUYECKUX OCOOCHHOCTEH OmyXxoiu (rpamalus), YPOBHS
SKCIIPECCUN OMOMAapKePOB, a TAKXKE Pe3yJIBTaTOB MCCIIC-
JTOBaHUS SKCIIPECCUM Pa3TNIHBIX TeHOB. O1ieHKa Mopdho-
JIOTMYECKUX OCOOEHHOCTEH OITyXO0JIM JOJIKHA OBIThH COTJIa-
COBaHHO, YTOOBI HE ITOTEPSTH CBOCH 3HAYMMOCTH;, OITBIT
B TaHHOM CJIy4dae SIBJISIeTCS KitoueBBIM. [ToMuMo Kitaccm-
YeCKNX MOP(OIOTMISCCKNX OCOOCHHOCTE OITyXOIun
IIPpY HEKOTOPHIX BUIAX paKa BaxXHYIO pOJIb UTpaeT U3yde-
HHE XapaKTePUCTUK CTPOMBI. OlLieHKa Ipagallii TTHOMBI
BCcer/a Ioapa3yMeBaia NCCIeI0BaHNE MUKPOLIMPKYIISITOP-
Horo pycna [2—4], omHaKO BEISIBJICHUE IPYTUX OCOOCHHO-
CTel CTPOMBI, TAKMX KaK HAJIMYKE OIMYXOJIb-MH(MUIBTPH-
pyromnx auMmdonutoB (TILs) mpm pake MOJIOYHOM
JKeJIe3bl WM TeCT Immunoscore Ipy pake TOJICTOM KHIIKH,
SIBJISIETCSI OTHOCHUTEJIBHO HOBBIMHM MeTomamu [5, 6]. Cie-
IIyeT HAaITOMHUTD, Y4TO ITOKa3aTelb Immunoscore — KITio-
YeBOW MHCTPYMEHT LISl OLIEHKU (haKTOPOB pUCKa U BbIOO-
pa cTpaTernu JieYeHHUs Y OOJIBHBIX PAKOM TOJICTOM KUIIKHU
II u 111 craguu [7]. UccnemoBaHue npearoaraet orpeae-
nenne miotHocty nonyisgumii CD3* u CD8* T-nmumdo-
IIMTOB B LICHTPE W Ha Teprdepri OIyXOJIr. YCIeX MHTH-
6uTOpPOB 0JIOKATOPOB MMMYHHOTro oTBeTa (check point
inhibitors) mpm MHOXECTBEHHOM paKe, HECOMHEHHO,
MIPUBEIET K pa3paboTKe aHAJTOTUIHBIX CUCTEM OIIEHKH JIJIST
OITyXOJIEW IPYrOM JIOKAIMU3ALIH.

HMHTepnperainst pe3yIbraTOB MMMYHOTUCTOXUMUYE-
CKUX MCCJICIOBAHUI TaKKe CTAHOBUTCS BCe OOJIee CIIOXK-
Hoil. PaHee mcciegoBaHMe MPOTHOCTUYECKUX MapKepoB
3aKJTIOYAJIOCH JINIITh B OOHAPY:KEHNN KOPUIHEBOTO OKpa-
IIMBAHUS B COOTBETCTBYIOIINX yJacTKax omyxonn. Ceitgac
JIaxe 3Ta Ipollenypa YCIOXHWIACh. B mmarHocTuke paka
MOJIOUHOM 3KeJIe3bl ITOPOTOBOI CUMTAETCS SKCIIPECCUS
Mapkepa HER2 B 10 % ki1eTOK, IpOSIB/ISIIOLLIASICS KAK YETKO
BU3yaJIM3NpyeMOe KOPUIHEBOES OKpalllBaHWE MeMOpaH
KJeToK [8]. [Iyis paka ejryaKa TOpOroBbIM 3HaAYEHUEM TO-
TO 3Xe MapKepa sIBJISICTCsI €T0 OOHapyKeHHUe B K1acTepe 13 5
CMEXHBIX KJIETOK B OnorcuitHom oopastie [9, 10]. [Toporo-
BbI€ 3HAYEHM ISl OIYXOJIEW APYrvX JIOKIU3ALMMA ToKa
He oIpeneeHbl. DTOT OTHOCUTEIBLHO IIPOCTOM aJTOPUTM
Bce boJiee yemoxkaseTcs. OmpeneneHre YpOBHS 3KCIIPECCUN
PDL-1 MoxeT poBOAUTHCS € TIOMOIIBIO pa3HBIX AHTUTE]I,
IIpUYeM HEKOTOPBIe M3 HUX IIPEIOCTABIISIOTCS OMHIM I10-
CTaBIIUKOM, HO CHCTEMBI OIICHKM pe3yJbraTta pasHBIC.
Jlaxke mpu KCIIOJb30BaHUU OOHUX U TexX ke aHTUu-PDL-
1-aHTHTEIT CITOCOORI OLIEHKH pe3yJIbIaTa MOTYT BapbUPOBATh
B 3aBHCHMOCTH OT JIOKAJIN3aIIM OIyX0JIu. Tak, Harmpumep,
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pH pake Jierkoro aHanu3s sxkcnpeccun PDL-1 ¢ momolipio
22C3-aHTHUTEN IPOBOIUTCS TOJIBKO B SITATEINATBHBIX KIIET-
KaxX M Jaxe caMoe CJIaboe OKpaIllMBaHME PaCllCHMBACTCS
KaK TTOJIOKUTENbHBIN pe3ysrar [11]. OnpeneieHre ypoBHS
BKCIIPECCUN TOTO Xe MapKepa C MCIIOJIb30BaHNEM TEX JKe
QHTUTEJ MPU pake XKejayaka MoApa3yMeBaeT COBEPIIEHHO
WHYIO CHCTEMY OLIEHKH Pe3yJIBTaTOB, KOTOpas TpeOyeT yue-
Ta OKpaIIMBaHMS KaK SMUTEINATBHOTO, TAK 1 UMMYHHOTO
KOMIIOHEHTOB [12].

OHKOITATOJIOT'VA: HEOBXOIUMOCTD

BHenpeHue B KIMHUYECKYIO MPAKTUKY CEKBEHUPOBA-
HUSI HOBOTO MOKOJIEHUS MPUBEIO K HEOOXOOAUMOCTU U3-
YJeHUsI HOBBIX TEPMUHOB 1 CIIEIM(DUIHBIX TSI 3a00J1¢Ba-
Hug accoumauwmii [13]. [MossBuiics LBl psa pa3TUIHBIX
METOMIOB aHaiu3a. McciaenoBaHue onmyxoJieid MoXeT orpa-
HUYMBATBCS UCIIOJb30BAHUEM T€HHBIX U LIEJIEBbIX MyTa-
LIMOHHBIX MaHeJel, TIMO0 MOXKET TPOBOAUTHCS I€TAIbHOE
TeHOMHOE TeCTHpOBaHUE (HaIIpUMep, TOJTHOE SK30MHOE
CEKBEHUPOBAaHNE U TTOJTHOE TCHOMHOE CEKBEHUPOBAHUE)
C LIEJIbIO MOBBIIIEHUST IPOTHOCTUYECKOM 1LIEHHOCTU MTOTEH-
IMAaJbHBIX 6oMapKepoB [ 14]. Takoii Togxom Mpelmn3noH-
HOW OHKOJIOTUM MMEET OTPOMHBIM MOTEHIIMal B TJIaHe
YCOBEPILIEHCTBOBAHUSI METOAOB Tepanuu U yJaydlleHMUsI
HMCXOI0B JICUEHMUSI.

WM3MeHeHus1 B MeToIaxX aHaIu3a OMOMapKepoB TakxKe
MPUBEIU K UBMEHEHUSIM B IU3aliHE KIMHUYECKUX UCTIbI-
TaHui. Bolly B IEKCMKOH TakMe TepMUHBI, KaK «N-u3-1»
KCCIIeOBaHME, «<KOP3MHHOE» UCCIIEI0BaHE, NCCIIEA0Ba-
HUe Tumna «30HT» [15]. [loHnMaHue TOro, 4To KaKmbIi
MalUeHT UMEET YHUKAIbHbBIN CHEKTP MyTalMid, IPUBEJIO
K TOSIBJIEHUIO UCTIBITAHUI, COCPEIOTOYEHHBIX HA OJJHOM
namuenTe. «Kop3uHHbBIe» HccIenoBaHus ChOKYCHPOBAHBI
Ha OJHOM TE€HETHMYECKOM COOBITUH (B JIIOOOM OpraHe),
B TO BpeMsl KaK B UCCJIEIOBAHUSIX THUIA «30HT» B MIEPBYIO
oYepelb YYMTHIBAIOT JIOKAIU3ALIMIO OITYyXOJI1, a YK€ TTOTOM
MIPOBOIST JATBHEHUIITYIO €€ KJIaCCU(DUKAIINIO B 3aBUCHUMO-
ctr oT MyTanuii. CooOIIecTBO ITaTOJI0TOAaHATOMOB JTOJIK-
HO OBITh B KypC€ TaKUX UBMEHEHU, YTOObI HE OTCTaBaTh
OT Tporpecca.

AHan3 MOJIEKYJISIPHOM Tepanuu MpoaeMOHCTPUPOBaI
HEKOTOPbIE BECbMa MHTEPECHBIE U BaXKHBIE U151 ATOJIOTO-
aHATOMOB/ImaToMOp(0I0TOB pe3yasraTtel. Hampumep,
HUCCAEA0BaHUS MEJAHOMBI YKa3bIBAlOT HAa Ba>KHOCTb CUT-
HanbHOro myt RAS, a mmeHHO MmyTtamuii reHa BRAF,
KOTOpPBIE TOCTATOUHO YaCTO BCTPEYAIOTCS Y OOJIbHBIX Me-
JTaHomoit [16]. DTo npuBeno K pa3paboTKe CIIeUaTbHBIX
METOJIOB TApreTHOM Tepamnru, KoTopasi cnocooHa obecre-
YUTb 3HAYUTENIbHBIN, XOTS U KPaTKOCPOUHBIM, perpecc
onyxonu. Brisinenue toit xe myrauuu (BRAF V600E)
y GOJIbHBIX PAKOM TOJICTOM KUILKM AAJIO JIOKHYIO HAJEXK Iy
Ha BO3MOXHOCTh 3G (GEKTUBHOTO JIEUCHHUS 3TOrO BHIA
paka TapreTHbIMM TperapaTaMu, HalpaBJAeHHbIMY Ha JaH-
Hyto myrauuio [17]. [TogoOGHbIe HabIIOAEHNUS, TO-BUIU-
MOMY, CBUAETEIBCTBYIOT O TOM, UTO JIOKAIM3ALIMsI OMyX0-
JI SIBJIIETCSI HE MEHBIINM 110 3HAYMMOCTHU (PaKTOpOM,
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YyeM TUN MyTaluu. B TedeHMe mocIemTHMX HEeCKOJIbKUX
MecsIeB YIIpaBIeHHe 110 CAaHUTapHOMY HaJ30py 3a Kade-
CTBOM MMUIIEBHIX MHPOOYKTOB M MemukameHTOoB CIIIA
BIEPBBIC ONOOPWJIO CITOCOOBI TepalMyd pPa3HBIX THUIIOB
paka, OCHOBaHHBIC Ha BBISIBJICHUN HAPYIICHUI perapaiy
OIIMOOYHO CIapeHHBIX HYKJICOTUHOB. [IpencTont BEIsIC-
HUTb, MOKAXYT JIM 3TU CIIOCOOBI MMMYHHOM Teparmmu
3¢ GEeKTUBHOCTD B OTHOIIEHNHU BCEX BUIOB paKa MM Xe
OyIyT OrpaHWYEHBI JIOKATU3ALMEN OIYXOJIH.

OHKOITATOJIOT'MA: BYAYIIEE

BHenpeHne TEXHOJIOTMIA CEKBEHMPOBAHUS HOBOTO
ITOKOJICHMS 3HAYMTEIIFHO N3MEHMIIO CUCTEMY KilacCU (M-
Kammy ormyxojiei. Kimaccmdukalms reMaToIOrmIecKux
3JI0KAYECTBEHHBIX HOBOOOPA30BaHWIA ITOYTH ITOJTHOCTHIO
OCHOBaHa Ha JaHHBIX ITPOTOYHON [IUTOMETPUM, a KJIACCH-
¢uKanms HeBPaIbHBIX/TIMATBHBIX OITyXOJIE B 3HAUM-
TEJIbHOM CTeTIeHN 0a3upyeTCs Ha BBISIBJICHIU XPOMOCOM-
HbIX n3MeHeHmi [18]. Pak jmerkux paHee moapasiaessin
Ha MEJIKOKJICTOYHBIN 1 HEMEJIKOKJICTOUHBIN, HO MyTallH-
OHHBIN aHAJIN3 CIeIaJl BOBMOXHBIM BBIICICHUE IO Kpaii-
Heit Mepe 10 pa3TMYHBIX MOATUIIOB, IPEIITOIATAIOIINX
HCIIOIb30BaHNE CITEIU(PUUISCKUX ITOIXOMOB K TepaImmu
[19]. IaumeHTH ¢ amITIUKAIIAC /WA TATIEPIKC-
npeccueit reHa EGFR nonydarot antu-EGFR-Tepanuio.
Pa3BuTne pe3nCTeHTHOCTH ABIISICTCSI IOCTATOTHO PacIipo-
CTpaHEHHBIM SIBJICHMEM M OOBITHO CBSI3aHO C BOSHUKHO-
BeHreM mytanmm 1790M [20], KoTtopas ceitgac MoOXeT
OBITh OOHapYKEHA TIPU UCCIIeI0BAHNT 00Pa31IoB Ieprude-
PUYIECKOM KPOBH €IIIe 10 KITMHUIECKOTO PELIMINBA OITyXO0-
mm [21-23]. HoBele mpemapaThl 2—4-ii TUHWI TeTepb
JIOCTYITHBI JUTSI JISYCHUST OIYXOJIEH, ComepKaIIuX MyTaHT-
HBIE TeHBI, 1 YK€ TToKa3aIn cBoio 3pdekTnBHOCTD. [1o-
IOOHBIE TIpeIrapaTthl, pa3paboTaHHbIC IS JICYCHUST paka
JIETKUX, CTaHYT IIPOTOTUIIOM IJISI CO3MaHUS JIEKapCTB,
KOTOpBIE MOXXHO OYIeT IPUMEHSTD [IJISI OCTAJIbHBIX BUIIOB
paka.

Eire omHUM HemaBHUM IOCTIKEHUEM SIBJIICTCS pas-
paboTKa METOMMKU BBISIBICHUS CIIEIU(PUIESCKUX OITyXO0-
JIEBBIX MAapKepoB B niepudepraeckoii KpoBH. TpaauimoH-
HO 3T WCCIEHOBAaHUS CBOOWIMCH K aHAIM3Y TOJIBKO
0EIKOBBIX OMOMapKepOB, TAKMX KaK alibda-(heTorpoTenH
W PaKOBO-3MOPUOHANBHEINM aHTHTeH. OOHapyXeHHE
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HUPKYJIMPYIOIINX OIYXOJIEBBIX KJIIETOK Y AIIMEHTOB C OH-
KOJIOTUYECKUMU 3a00JICBAHUSMU CHEJIaJI0 BO3MOXKHBIM
WX M3y4eHHe Yy OOJNIBHBIX C YCTAaHOBJICHHBIM ITHAarHO30M
paka. B oniHOM M3 HemaBHUX MCCleI0OBaHUIA ObLIO TTOKa-
3aHO, YTO BBHIABJICHUE IHMPKYIUPYIOIINX OITYyXOJIEBBIX
KJIETOK Y OHKOJIOTMIECKNX OOJIBHBIX 4epe3 5 JIeT Imociie
ITOCTAaHOBKY AMATHO3a SIBISIETCS XOPOIINM PaHHUM Map-
KepoM MeTtacTasupoBaHus oryxonu [24]. Ilpeacrout
BBISICHUTbH, BO3MOXHO JIN YIYYIIUTh UCXOIBI Y 3TUX MallH-
S€HTOB OoJiee paHHMM Ha3HAYCHHEM JICUCHUsS. AHAIIN3
cBobogHO uupkynupytomeit JJHK unu uupkyaupyroiei
omryxojieBoii JIHK mo3BojisieT mpoBoanTh, HEMHBA3UBHBIM
MOHUTOPUHT 3a00JIEBAaHUS U €r0 peLinanBa 0€3 BbINOIHE-
HUS WHBa3UBHBIX Omornicuii [25]. OmHUM U3 TIPUMEpPOB
MIPUMEHEHUSI TaKOTO aHalM3a SIBIISICTCSI OOHapyXEeHUE
myTtauuu T790M B rene EGFR.

WHTerpanms TpaguliMOHHBIX TUCTOJIOTMYCCKUX U IM-
MYHOTUCTOXUMHUIECKIX MCCIICAOBAHMI ¢ MYTallMOHHBIM
aHAJIM30M OITyXOJIei M IeTeKIneil 6MoMapKepoB B IIepH-
(epuaeckoii KpoBU OyIeT MMETh pelIarollee 3HAYCHUE
IUIST Tepaliii OHKOJIOTMYECKMX 3a00JIeBaHUI (CM. pHUCY-
HOK). DTO HE TOJIBKO SIBJIIETCS HaIleil 00S3aHHOCTBIO
rnepes nalyMeHTaMM, HO U MPENCTaBIsIeT OTPOMHYIO BaXK-
HOCTb JIJI51 ATOJIOTMU KaK AUCLUILIMHBI, YTOOBI MOJ0OHbIE
HCCIIeOBaHUS He CUNTAIIMCH U3TUITHUMU. MoJIoabie ma-
TOJIOTOAHATOMBI/TTATOMOP(OJIOTH JOJIKHBI OBITH B Kypce
STHUX U3MEHEHWI 1 UCITOIb30BaTh UX B CBOCH TMArHOCTH-
YeCKO# U KIIMHUIECKOM TTpakThKe. Kpome Toro, 3a aTuMm
Oyayliee akaneMUYeCKOW MaToA0TUM, TOCKOJIbKY TE Bpe-
MEHa, KOrma IIPOCTO€ ONMCaHWe MUKPOCKOIHNYECKOTO
TIIperrapara ¢ KOpUYHEBBIM OKpalIUBaHUEM MOXHO OBLIO
OITy0JIMKOBATh B CEPHE3HOM KYPHAJIE, YK€ B IIPOIILJIOM.

SAK/TFOYEHME

B GobIIMHCTBE CTpaH HACTYIIMJIO BpeMsI pa3BUTHUS
OHKOITATOJIOTUM KaK IMCHUTIINHEI. MOJIOIBIe TTaTOJIO-
roaHAaTOMBI/TTaTOMOP(OJIOTH ITOJKHBI aKTUBHO IIPHU-
BETCTBOBATh MOCTVIKCHUS TPAIUIIMOHHON M HEeTpamgu-
IIMOHHOW MATOJIOTMH, BKJIIOYAsi HOBBIC TEXHOJOTHUU
CeKBEHMPOBAaHMS. DTO BaXXHO HE TOJBKO IS MX aKale-
MHYECKOTro OymyIero, Ho u I TOro, YTOOBI HapaBHE
C KIIMHUIIMCTAaMM y4aCTBOBATh B MPUHSITUU pEIICHUI
0 BEJIICHUM ITallNeHTOB.
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