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Table 2. Targeted drugs (small molecules) used worldwide for cancer therapy

Perncrpanus
npenapara
(EMA nim FDA)
Marketing au-
thorisation (by
EMA or FDA)

Ha3zBanue
npenapara
Drug

IToka3anus K npuMeHeHnIo
Indications for use

MexaHu3M JeiCTBHS
Mechnism of action

TapreTHas MUIIeHb
Target

ModekyasipHasi MUIIIEHb

Molecular target

AdaTunnd
Afatinib

AKCHTHHHO
Axitinib

Bo3yrunno
Bosutinib

Ka0Go3anTuano
Cabozantinib

IlepuTHHUO
Certinib

Kpuzornnuo
Crizotinib

JlazaTunno
Dasatinib

DpaoTHHNO
Erlotinib

TednTunno
Gefitinib

MopyTunno
Ibrutinib

NmaTuauo
Imatinib

Tuposun & CepuH /
TPEOHUHKHUHA3I
Tyrosine and Serine /
Threonine kinases

JlanaTunuo
Lapatinib

I1azonanu6
Pazopanib

PykconTunno
Ruxolitinib

Jladpadenno
Dabrafenib

Bemypadenud
Vemurafenib

TpameTnnuno
Trametinib

Kooumerunuo
Cobimetinib

DBepomyc
Everolimus

Putonmukimmo
Ribociclib

Copacdenndo
Sorafenib

IIpoTeacomsl u Apyrue
0eJIKH, NTPAIoLINE POJIh
B MYTAX TPAHCAYKIUH
CHTHAJIA
Proteasomes and other
proteins that are involved
in signal transduction
pathways

Boprezomuo
Bortezomib

Kapdniazomuod
Carfilzomib

ObarokiIakce
Obatoclax
Anonro3
Apoptosis

Hasuroknakc
Navitoclax

Muruénrop Tupo3unkunassl EGFR

Lok EGPFR tyrosine kinase inhibitor
Murn6urop Tupo3unkunassl VEGFR-1,
VEGFR-2 u VEGFR-3
VEGFR-1, -2, -3 Inhibitor of VEGFR-1, VEGER-2, and
VEGEFR-3 tyrosine kinases
Ber-Abl WHruéurop THPO3MHKUHA3BI
Tyrosine kinase inhibitor
MET, VEGF Wnru6urop THpO3MHKUHA3HE
Tyrosine kinase inhibitor
ALK HHruéurop THPO3MHKUHA3BI
Tyrosine kinase inhibitor
ALK MHru6urop THPO3UHKMHA3BI

Tyrosine kinase inhibitor

Bcr-Abl, Tupo3uHKHHA3BI ceMeii-
ctBa SRC (SRC, LCK, YES, FYN),
¢-KIT, EPHA2 u PDGFR 0era
Ber-Abl, SRC family tyrosine
kinases (SRC, LCK, YES, FYN),
c-KIT, EPHA2, and PDGFR-$

MHruburop THPO3UHKHUHA3
Tyrosine kinase inhibitor

MHruéurop THPO3MHKMHA3BI, HANIPAB-
JieH Ha caiit cBs3biBanns AT® EGFR
| COCO0EeH MHIHOMPOBATH AKTHBAIINIO
curnasibioro mytu MAPK, u PI3K/A

EGFR Tyrosine kinase inhibitor targeting the
ATP-binding site of EGFR and capable
of inhibiting activation of MAPK and
PI3K/A signaling pathways
BTK Wuruéurop Tuposunkunassl bpyrona (BTK)
Bruton’s tyrosine kinase (BTK) inhibitor
_ Baokupyer THpo3unkuHa3y Ber-Abl
Ber-Abl Blocks Ber-Abl tyrosine kinase
ErbB1, ErbB2/HER2/neu
penenTopbl OO0paTUMbIii HHTUOUTOP THPO3HHKMHA3BI
ErbB1, ErbB2/HER2/neu Reversible tyrosine kinase inhibitor
receptors

VEGFR-1, -2, -3, PDGFR,
FGFR-1u -3, Kit, c-Fms, Itk,
unayumupyemas NJI-2, Lek
VEGFR-1, -2, -3, PDGFR, FGFR-
1 and -3, Kit, c-Fms, Itk, Lck

Haruéurop TMPO3UHKUHA3
Tyrosine kinase inhibitor

JAKI, JAK2 Wurudurop JAK-KuHa3

JAK inhibitor
MHruoMTop npoTeMHKMHA3
BRAF Protein kinase inhibitor
Nuruourop MEK
Sz MEK inhibitor
MTOR HHruOuTop npoTeMHKMHA3
Protein kinase inhibitor
Hnrudourop CDK4 u CDK6
CIPI, DS CDK4 and CDK6 inhibitor
VEGFR-1, -2,-3, MHruouTop BHYTPUKJIETOYHBIX KHHA3

KIT, FLT-3, PDGFR-B, RET Intracellular kinase inhibitor

HHruduTop nporeacomol
Proteasome inhibitor

26S-nporeacoma
26S proteasome

20S-nporeacoma
20S proteasome

WHruéuTop npoTeacombl
Proteasome inhibitor

Muruourop BCL-2

Sl BCL-2 inhibitor
BCL-2, Bcl-XL, HWuru6urop BCL-2, Bel-X, u Bel-w
Bel-w BCL-2, Bcl-X, and Bcl-w inhibitor
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MecTHOpPACHPOCTPAHEHHBI WM METACTA-
THYECKHIT HEMEJIKOKJIETOUHBII PaK JIErKOro
¢ mytamueii penenropa EGFR
Locally advanced and metastatic non-small-
cell lung cancer

IToyeuHo-Kj1eTOYHBII paK
Renal cell carcinoma

XPOHUYECKHIT MUEIOJIEHKO3 C OJI0KHUTETbHOM
unanensduiickoi xpomocomoit
Philadelphia chromosome-positive chronic
myeloid leukemia

Pak muToBHIHO# Keie3bl
Thyroid cancer

ALK-1m0o3uTHBHBIH HEMEJIKOKJIETOYHBIIH PaK
JIerKoro
ALK-positive non-small-cell lung cancer

HemeKoKJIeTOUHBIIA paK JEerkoro
Non-small-cell lung cancer

XpoHUYECKHIT MUEJIOIEHKO3,
PaK NpeacTaTeabHOM XKeJe3bl
Chronic myeloid leukemia, prostate cancer

HemenkoK/IeTo4HbIii paK JIErkoro,
PaK NMO/KEJTyI0YHOI 2KeJie3bl
Non-small-cell lung cancer, pancreatic cancer

MecTHOpAaCpOCTPAHEHHBIN WIH METACTATHYE-
CKHii HEMEJIKOKJIETOYHBIIA PAK JIETKOTO
Locally advanced and metastatic non-small-
cell lung cancer

Xponunueckuii 1umMGonuTApPHBIii JeiKo3
Chronic lymphocytic leukemia

XpoHnYecKuii MHeI0IeHK03
Chronic myeloid leukemia

PacnpocTpaHeHHblii /WM METACTATHYECKHIA paK
MOJIOYHOIi XKeJ1e3bl ¢ runepakcnpeccueii HER2
HER2-overexpressing advanced and/or meta-
static breast cancer

PacnpocTpaHeHHbIii TOYEYHOKIETOYHBIN PAK,
CapKOMa MATKUX TKaHel
Advanced renal cell carcinoma, soft tissue
sarcoma

IToyeynoKIeTOYHAS KAPIUHOMA,
renaToueLI0JsApHAs KapIUHOMA
Renal cell carcinoma, hepatocellular carcinoma

MeracraTnyeckas MeJaHOMa
Metastatic melanoma

HeiipoaHa0KprHHAS OIYX0.Ib HOKETYI0YHOMH
2KeJie3bl, KeJTyI0YHO-KHIIEYHOT0 TPAKTA WIH
JIETKOr0, KAPMHOMA MOYKH, HeonepadeibHast

Cy03aMeHAMMAJIbHAS TUTAHTOKJIETOYHAS ACTPO-

HUTOMA, CBSI3aHHAS C Ty0epPO3HbIM CKJIEPO30M,

pak moJiouHoii xkene3bl (HR+, HER2-)

Neuroendocrine tumors of pancreatic, gas-
trointestinal or lung origin, renal carcinoma,
inoperable subependymal giant cell astrocy-

toma associated with tuberous sclerosis, breast

cancer (HR+, HER2-)

Pak mosounoii xxene3sl (HR+, HER2-)
Breast cancer (HR+, HER2-)

MertacTaTuyecKkuii I0Ye4HO-KJIeTOYHbIH PaK,
NeYeHOYHO-KJIETOYHBII PaK, MECTHOPACHIPO-
CTpaHEeHHbIH WK MeTacTaTHieckuii Audde-
PEeHIMPOBAHHBIN PAK LIMTOBUIHOM JKeJie3bl,
Pe3MCTEHTHBIN K PAIMOAKTUBHOMY HOILY
Metastatic renal cell carcinoma, hepatocel-
lular carcinoma, locally advanced or metastatic
radioactive iodine-refractory differentiated
thyroid cancer

MHozKeCcTBeHHAs MHEJIoMAa
Multiple myeloma

PenunuBupyiomas MHOXKeCTBEHHAS] MUeJIOMa
Relapsed multiple myeloma

KinuHuyecKue HCBITAHMS 115 JIeYeHu s JIeiHKo-
30B, JIMMGOMBI, MHEJIO(UOPO3a M MACTONUTO32
Clinical trials investigating the use of the drug
for the treatment of leukemia, lymphoma,
myelofibrosis, and mastocytosis

KimHuyeckue NCbITaHUS MPH HECKOIBKHUX
BHAAX JMM(pOM
Clinical trials for several types of lymphoma

Ilpumeuanue. EGFR — peuientop snuaepmaibHoro (akropa pocra; VEGF — daktop pocta annotenus cocynoB; VEGFR — peuenTop dakropa pocta sHIOTe U cocynoB; Ber-Abl — Tupo3umHKuHa3a,
OTBETCTBEHHAs 32 OHKOTeHHYIO TpaHchopmalmio kietok; ErbB-1(EGFR) — tpancMeMOpaHHbIN pelenTop, CBA3bIBAIOLINI BHEKJIETOYHBIC JIMTAHBI U3 TPYIIIbI SMUAEPMaIbHBIX (hakTOpoB pocTta. OT-
HOCHUTCSA K ceMeiicTBy peuentopoB ErbB, B yacTHOCTH K MoaceMeicTBY THPO3MHKMHA3HBIX PELIENITOPOB (00aJatonuX BHYTpeHHe THPO3MHKHA3Hoi akTuBHOCTHI0); EGFR (ErbB-1), HER2/c-neu
(ErbB-2) — penenitop anuaepmaibHoro dakropa pocta yenoseka 2 tuna; MET — peuenrop dakropa pocta rematountos; ALK — KrHa3a aHarmmacTuaeckoi KpynmHokieTouHoit tumdomer; BTK — tupo-
3uHKMHa3a bpyroHna; FGFR-1, -3 — peuenropsl (hakropa pocta ¢pudpobdaactos; KIT — peuientop akTopa cTBoIOBBIX KIeTOK; FLT3 — peuentop Fms-nogo6Hoit Tupo3nHKuHa3bi-3; c-Fms — peuenTtop
KOJIOHUECTUMYIUpYyollero dhakTopa Makpodaros; Itk — T-kieTouHas kuHaza, unayuupyemas MJI-2; Lck — neiikonutenenuduueckast npoTeMHTUpo3nHKHa3a; JAK — sHyc-kuHassl; BRAF — Genok-
koaupytommii reH, BRaf — cepun/TpeoHnH kuHa3a, ydacTByomas B GyHKIMOHMPOBAHUM BBICOKOOHKOTeHHbIX cUTHaNbHBIX TyTellt RAS/RAF/MEK/ERK; MTOR — mullieHb panaMuliiHa y MJIEKO-
nuratonx; CDK4 u CDK6 — unknunzaBucumble KuHasbl 4 u 6; FLT-3 — peuentop Fms-nono6Hoit TuposunkuHassl-3; PDGFR-B — peuentop tpom6ouurtapHoro dakropa pocta; RET — peuenrop
HeiipoTpoduueckoro muanbHoro ¢akropa; BCL-2, Bel-XL u Bel-w — aHTManontoTuyeckue 0ejiku; CUrHaabHbIi myTb MAPK — MuTOreH-akTHBHpyeMasi TpOTeMHKUHA3a; CUTHAIbHBINM myTh PI3K/
AKT — docdarnnununosurtos-3-kruHassl U nporenHKHa3bl B; MEK — K1iHa3pl MUTOTEH-aKTUBUPYEMOI IPOTEMHKUHA3BI.
Note. EGFR—epidermal growth factor receptor; VEGF—vascular endothelial growth factor; VEGFR—vascular endothelial growth factor receptor; Ber-Abl—tyrosine kinase responsible for oncogenic trans-
formation of cells; ErbB-1(EGFR)—transmembrane receptor binding extracellular ligands from the group of epidermal growth factors. It belongs to the ErbB receptor family, to the subfamily of tyrosine
kinase receptors with intrinsic tyrosine kinase activity, in particular; EGFR (ErbB-1), HER2/c-neu (ErbB-2)—human epidermal growth factor receptor of type 2; MET—hepatocyte growth factor receptor;
ALK—anaplastic large cell lymphoma kinase; BTK—Bruton’s tyrosine kinase; FGFR-1, -3—fibroblast growth factor receptors; KIT—stem cell factor receptor; FLT3—FMS-like tyrosine kinase 3; c-Fms—
macrophage colony stimulating factor receptor; Itk—IL-2 inducibleT-cell kinase; Lck—Ileukocyte specific protein tyrosine kinase; JAK—Janus kinases; BRAF—protein-coding gene, BRaf—serine/threonine
kinase involved in the functioning of highly oncogenic RAS/RAF/MEK/ERK pathways; MTOR—mammalian target of rapamycin; CDK4 and CDK6—cyclin-dependent kinases 4 and 6; FLT-3—FMS-like
tyrosine kinase 3 receptor; PDGFR-B—platelet-derived growth factor receptor; RET—glial neurotrophic factor receptor; BCL-2, Bcl-XL, and Bel-w—BCL-2, Bel-XL, and Bcl-w antiapoptotic proteins;
MAPK signaling pathway—mitogen-activated protein kinase; PI3K/AKT—phosphatidylinositol-3 kinase/protein kinase B; MEK—Kinases of mitogen-activated protein kinase.
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