TapreTHas NpoTnBOOMNYyxoneBas
Tepanus

Pa36op OCHOBHbIX NpenapaToB



TapreTHaa Tepanus

Ot aHrnunckoro target - uenb, MmuweHb. OTHOCAT K MEPCMNEKTUBHbLIM
MeTodaM MOJSIEKYNSPHOW MeOuLNHbI.

TapreTHble JieKkapcTBa O4YeHb crneunduyHbl KU paspabdaTtbiBaloTcs MoA
KOHKPETHbIN MYTMPOBAaBLUMN TEH pPaKOBOW KNETKM [OaHHOro Buaa
onyxonu. [loaToMy OO TaApPreTHOro nevyeHns obs3aTenlbHO NPOBOOAT
reHETUYECKOE MCCreaoBaHNe MaTepuana, B3ATOro Ha 6muoncuto.




TapreTHaa Tepanus

® HuskomonekynspHble NMHTMOUTOPLI (NHrMbuTopbl KNHA3)

® MoHoknoHanbHble aHTUTENAa



MyTtauusa B reHe C-Kit

® Korpa myTupyert ren, peuenTtop (6enok) He Hy>KAaeTcsl B CUrHanax ans
PA3MHOXXEHUA KNETKN, N KIETKN AeNATca 6ECKOHTPONBbHO camm no cebe.

® [porHocTn4eckuin hakTop NaTTepH NoKanmaaums TpaHcMmembpanbHoro 6enka
KIT

® [hcTonornyeckas opraHnsauusi. MUToTuyecknim NHaekc. (MrpaeT He MeHbLLIYIO
POJSIb B MOCTPOEHUN NPOrHO30B)

Prognostic and predictive significance of KIT protein
expression and c-kit gene mutation in canine cutaneous mast
cell tumours: A consensus of the Oncology-Pathology Working
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Douglas H. Thamm®© | Anne C. Avery’ | Davide Berlato? @ |

Julie Bulman-Fleming® | Craig A. Clifford® | A. Elizabeth Hershey® | Joanne L. Intile® |
Pamela D. Jones” | Debra A. Kamstock® | Julius M. Liptak® | Alana Pavuk®® |

John Peauroi’? | Roger Powell’? | Kerry Rissetto®® | Victor E. O. Valli'* |

Joshua D. Webster'*



Manble monekynbl y cobak

® TouepaHnba docdar
® MacutuHno mesnnad

® lImaTnHnd me3nnabd



HU3KOMOJIEKYNMAPHbIN NHIMOUTOP, GNOKUPYIOLLUI CUrHASTbl PELENTOPHbLIX TUPO3UHKNHA3
VEGFR2, PDGFRa/B, Kit u CSF1R. bnaropgaps cBoen crnocobHocTn 61oKnpoBaTb
curHanbl KIT, npenapat obnagaet 4OCTOBEPHOW aKTUBHOCTbLIO MPOTUB MAaCTOLIMTOM C
akTnsumpyrowmmm mytaumamm KiT. OgHako naHavanbHO OH paspabaTbiBasnicAa B KaQ4ecTBe
aHTMaHrMoreHHoro npenapara, Tak Kak obnagaet cnocobHocTbio noaasnaTe VEGFR
(peuenTop dakTopa pocta aHpgoTenua cocynos) n PDGFR (peuyentop TpombounuTapHOro
dakTopa pocTa) u, crnegoBaTtesibHO, 6osiee LUMPOKUM CNEKTPOM aKTUBHOCTU B

OTHOLWEHNN pdaaa CONMNAaHbIX OHyXOﬂeVI, TaKUX KaK KapumnHomMa LLI,I/ITOBI/I,EI,HOM XKeJe3bl U

afieHoKapuy Honﬁéﬁﬁé%ﬁﬁﬁéﬁ'%ﬁﬁ‘gﬁé’ﬁ Shiliibof 4 mall Molecule

eceptor Tyrosine Kinase Inhibitor, in Dogs "with

Spontaneous Malignancies'*
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Narmada Shenoy, Dirk B. Mendel, of 57).
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® Buonornyeckasi akTMBHOCTb 56 %
® [MonHbIn OTBET 6 cny4aes
® YactuyHbin otBeT 10 cny4aes

® Crabunnsaunsa 3abonesaHust 15 cny4aes
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Cancer Therapy: Clinical

Multi-center, Placebo-controlled, Double-blind, Randomized Study
of Oral Toceranib Phosphate (SU11654), a Receptor Tyrosine Kinase
Inhibitor, for the Treatment of Dogs with Recurrent (Either Local
or Distant) Mast Cell Tumor Following Surgical Excision
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OTBET Ha Tepanuto TouepaHnbom y cobakm ¢ MeTacTaTU4ECKON KapuMHOMOW LLUTOBUOHON XKENesbl.
PeHTreHOrpammbl rpygHoON KNeTku B 6OKOBOW NPOEKUNN OEMOHCTPUPYIOT MeTacTaTU4eCKne y3nbl B JIEMKUX

(cTpenkun) 0o Havana neyveHns N Yepes 3 mecsia nocne Havana Tepannn TouepaHnoom

o ne4yeHuns
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[TpmeHnmocTb TouepaHnbéa npn MCT B
KOMMJIEKCE C Apyrnmm
NPOTUBOOMNYXOSIEBbIMN areHTamm
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Toriepann6 B coueTaHUM C JIy4€BOUW Tepanmueu

MII/ Touepanu6 2,75 MI/Kr B MOHEAECIBHUK, CPEAY U MATHUILY B COYETAHUHU C OMEIPA30JIOM,

TU(PEHTUIPaMUHOM 1 NPEAHU30HOM (1 MI/Kr oJivH pa3 B CyTKM) B TeUeHHE | Henenu
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[ loMeHnMOCTb TouepaHmnba B
kombuHauun ¢ PT npn SCC Hoca

B aTOoM nccnegoBaHum y cobak, nosiydaBLUnX TONIbKO KYpC
ny4yeBou Tepanun, cpeaHee BPeMSA BbXXMBaHUA coctasniio 371
OEeHb, B cpaBHEHUN C 615 OHAMU Y XXNBOTHbIX, MOAyYaBLLINX
TaK>Xe 1 TouepaHmnb, 4ToO NOATBEPXKAAET NPenmMyLLecTea

KOMONHMpoBaHHOW Tepanun gna cobak ¢ 3aTUM TUMNOM OMyXOJeWN.

(Ehling T, Klein M, Smith L, A multi-center VRTOG stu b phosph:

as a primary and/or adjuvant agent in the treatment of




MacutnHmno mesunnat

MacntnHmnb npegcraBnsiet co60n HU3KOMOJIEKYASAPHbIN MHIMOUTOP, 6n1o0kupyrowmn Kit,
PDGFR
Bbunonornyeckas aktTUBHOCTb MacutTuHnoGa 6bi1a NpoaeMOHCTPUpPOBaHa B
paHAOMU3NPOBAHHOM ABOWHOM CJZIeNoOM Nnaue60-KOHTPONPYEMOM KJSIMHUYECKOM
uccnepgosaHuu asbl 3 Ha 202 cobakax ¢ HeonepabenbHoun MCT 2-u n 3-n ctragumn

Masitinib is Safe and Effective for the Treatment of Canine Mast T it
Cell Tumors '

K.A. Hahn, G. Oglivie, T. Rusk, P. Devauchelle, A. Leblanc, A. Legendre, B. Powers, P.S. Leventhal, iy ver
J.-P. Kinet, F. Palmerini, P. Dubreuil, A. Moussy, and O. Hermine ')

Background: Activation of the KIT receptor tyrosine kinase is associated with the development of canine mast cell tumors
(MCT). M S iV *
Hypothesis/Objective: To cvaluate the cfficacy of masitinib, a potent and sclective inhibitor of KIT, in the treatment of tad el
canine MCT. ‘ ' ’
Animals: Two hundred and two client-owned dogs with nonmetastatic recurrent or nonresectable grade II or 111 MCT. asivet
Methods: Double-blind, randomized, placcbo-controlled phase III clinical trial. Dogs were administered masitinib M - .
(12.5mg'kg/d PO) or a placebo. Time-to-tumor progression (TTP), overall survival, objective response at 6 months, and tox- —
icity were assessed.
Resulsts: Masitinib increased overall TTP compared with placebo from 75 to 118 days (P = .038). This cffect was more "
pronounced when masitinib was used as first-line therapy, with an increase in the median TTP from 75 to 253 days (P = .001)
and regardless of whether the tumors expressed mutant (83 versus not reached [P = .009]) or wild-type KIT (66 versus 253 [P = - .
.008]). Masitinib was generally well tolerated, with mild (grade I) or moderate (grade 1) diarrhea or vomiting as the most e
common adverse cvents.
Conclusions and Clinical Importance: Masitinib is safe and effective at delaying tumor progression in dogs presenting with
recurrent or nonresectable grade I1 or III nonmetastatic MCT.
Key words: Dog; KIT; Mast cell tumor.



XOTS JOCTOBEPHOIro NOBbILLEHNS] YHACTOThbl OTBETOB Ha BBEAEHNE
MacuTtTnHmnba y cobak ¢ mytaumamm reHa Kit n 6e3 TakoBbIX
OTHOCUTENBLHO Nnauebo He Habntoganocb, Bpemsa A0
nporpeccuposaHna 3abonesaHns (BI13) 66110 4OCTOBEPHO BbILLE Y
cobak, nonyyasLumnx macutuHMO (118 gHen npoTne 75 OHEN).

Masitinib is Safe and Effective for the Treatment of Canine Mast
Cell Tumors

K.A. Hahn, G. Oglivie, T. Rusk, P. Devauchelle, A. Leblanc, A. Legendre, B. Powers, P.S. Leventhal,
J.-P. Kinet, F. Palmerini, P. Dubreuil, A. Moussy, and O. Hermine

Background: Activation of the KIT receptor tyrosine kinase is associated with the development of canine mast cell tumors
(MCT).

Hypothesis/Objective: To cvaluate the cfficacy of masitinib, a potent and selective inhibitor of KIT, in the treatment of
canine MCT.

Animals: Two hundred and two client-owned dogs with nonmetastatic recurrent or nonresectable grade I1 or 111 MCT.

Methods: Double-blind, randomized, placcbo-controlled phase III clinical trial. Dogs were administered masitinib
(12.5mg'kg/d PO) or a placebo. Time-to-tumor progression (TTP), overall survival, objective response at 6 months, and tox-
icity were assessed.

Resulsts: Masitinib increased overall TTP compared with placebo from 75 to 118 days (P = .038). This cffect was more
pronounced when masitinib was used as first-line therapy, with an increase in the median TTP from 75 to 253 days (P = .001)
and regardless of whether the tumors expressed mutant (83 versus not reached [P = .009]) or wild-type KIT (66 versus 253 [P =
.008]). Masitinib was generally well tolerated, with mild (grade I) or moderate (grade II) diarrhea or vomiting as the most
common adverse cvents.

Conclusions and Clinical Importance: Masitinib is safe and effective at delaying tumor progression in dogs presenting with
recurrent or nonresectable grade I1 or III nonmetastatic MCT.

Key words: Dog; KIT; Mast cell tumor.



Evaluation of 12- and 24-month survival rates
after treatment with masitinib in dogs with
nonresectable mast cell tumors

Kevin A. Hahn, DVM, PhD; Alfred M. Legendre, DVM, MS; Neil G. Shaw, DVM; Brenda Phillips, DVM;
Gregory K. Ogilvie, DVM; Deborah M. Prescott, DVM, PhD; Stephen W. Atwater, DVM, MS;
Janet K. Carreras, DVM; Susan E. Lana, DVM, MS; Tracy Ladue, DVM, MS; Anthony Rusk, DVM;
Jean Pierre Kinet, MD; Patrice Dubreuil, PhD; Alain Moussy, MBA; Olivier Hermine, MD, PhD

B nocnepnytowlem nccnegosaHnm Ha
139 cobakax ¢ HeonepabenbHon MCT 2-n n 3-n cteneHn 66110
NPOOAEMOHCTPUPOBAHO, YTO Yy cobak, nony4yasLLNX MacUTUHNO,
OONTOCPOYHBIN KOHTPOSb 3aboieBaHnNA JOCTOBEPHO YyyLlancs:.
yepes 2 roga 36 % npoxoAmBLUNX NEYEHNE XXNBOTHbIX OblIN XXNBbI, B
cpaBHeHUn ¢ 15 % cpegn cobak, He nonyyasLUNX MACUTNHNO.

P.S. Takxe oTMe4anacb akTUBHOCTb riperiapara B OTHOLUEHUN T-KIETOYHOU JIMM@OMbI CO6aK,
XOTS (hopMasibHbIX KITMHUYECKUX NCCIeq0BaHn o aToMy 3abosieBaHuio He rpoBoANIIOCH.
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Pulse-Administered Toceranib Phosphate Plus Lomustine for
Treatment of Unresectable Mast Cell Tumors in Dogs

J.H. Burton, R.O. Venable, D.M. Vail, L.E. Williams, C.A. Clifford, S.M. Axiak-Bechtel, A.C. Avery,
and D.H. Thamm

Background: Nonresectable mast cell tumors (MCT) in dogs remain a therapeutic challenge, and investigation of novel
combination therapics is warranted. Intermittent administration of tyrosine kinase inhibitors (TKI) combined with cytotoxic
chemotherapy may cffectively chemosensitize canine MCT while decreasing cost and adverse effects associated with cither
agent administered as monotherapy.

Hypothesis/Objectives: The primary study objectives were to (1) identify the maximally tolerated dose (MTD), (2) deter-
minc the objective response rate (ORR) and (3) describe the adverse event profile of pulsc-administered toceranib phosphate
(TOC) combined with lomustine.

Animals: Forty-seven client-owned dogs with measurable MCT.

Methods: Toceranib phosphate was given PO on days 1, 3 and S of a 21-day cycle at a target dosage of 2.75 mg/kg.
Lomustine was given PO on day 3 of cach cycle at a starting dosage of 50 mg/m?. All dogs were concurrently treated with
diphenhydramine, omeprazole, and prednisone.

Results: The MTD of lomustine was established at 50 mg/m*® when combined with pulse-administered TOC; the dose-lim-
iting toxicity was ncutropenia. Forty-one dogs treated at the MTD were evaluable for outcome assessment. The ORR was
46% (4 complete response, 15 partial response) and the overall median progression-free survival (PFS) was 53 days (1 to
>752 days). On multivariate analysis, variables significantly associated with improved PFS included response to treatment,
absence of metastasis, and no previous chemotherapy.

Conclusions and clinical importance: Combined treatment with pulse-administered TOC and lomustine generally is well
tolerated and may be a reasonable treatment option for dogs with unresectable or metastatic MCT.

Key words: Cancer; Chemotherapy; Dog; Tyrosine kinase inhibitor,

OOHako B uccnegoBaHnm TOMNbKO Y OQHOMO U3 NATY NMauUUeEHTOB C
MyTaumsamn c-Kit 6bin peungmse 3aboneBaHns 1 NieTanbHbIN NCXOM,
cBsi3aHHbI ¢ MCT.



Masitinib is Safe and Effective for the Treatment of Canine Mast
Cell Tumors

K.A. Hahn, G. Oglivie, T. Rusk, P. Devauchelle, A. Leblanc, A. Legendre, B. Powers, P.S. Leventhal,
J.-P. Kinet, F. Palmerini, P. Dubreuil, A. Moussy, and O. Hermine

Background: Activation of the KIT receptor tyrosine kinase 1s associated with the development of canine mast cell tumors
(MCT).

Hypothesis/Objective: To cvaluate the efficacy of masitinib, a potent and sclective inhibitor of KIT, in the treatment of
caninc MCT.

Animals: Two hundred and two client-owned dogs with nonmetastatic recurrent or nonresectable grade I or 111 MCT.

Methods: Double-blind, randomized, placebo-controlled phase III clinical tnial. Dogs were administered masitinib
(12.5mg/kg/d PO) or a placebo. Time-to-tumor progression (T TP), overall survival, objective response at 6 months, and tox-
icity were assessed.

Resulsts: Masitinib increased overall TTP compared with placebo from 75 to 118 days (P = .038). This cffect was more
pronounced when masitinib was used as first-line therapy, with an increase in the median TTP from 75 to 253 days (P = .001)
and regardicss of whether the tumors expressed mutant (83 versus not reached [P = .009]) or wild-type KIT (66 versus 253 [P =
.008]). Masitinib was generally well tolerated, with mild (grade I) or modcrate (grade II) diarrhea or vomiting as the most
commeon adverse cvents.

Conclusions and Clinical Importance: Masitinib is safe and effective at delaying tumor progression in dogs presenting with
recurrent or nonresectable grade I1 or III nonmetastatic MCT.

Key words: Dog; KIT: Mast cell tumor.

CHuxeHue apcpekTuBHoctn MacutnHn6a npn Ha3Ha4YeHn Nnocrse npeaLecTBYOLWUNX
NMPOTUBOOMNYXOJZIEBOU TEPANuUu UIn y4eBon Tepanmn






Evaluation of 12- and 24-month survival rates
after treatment with masitinib in dogs with
nonresectable mast cell tumors

Kevin A. Hahn, DVM, PhD; Alfred M. Legendre, DVM, MS; Neil G. Shaw, DVM; Brenda Phillips, DVM;
Gregory K. Ogilvie, DVM; Deborah M. Prescott, DVM, PhD; Stephen W. Atwater, DVM, MS;
Janet K. Carreras, DVM; Susan E. Lana, DVM, MS; Tracy Ladue, DVM, MS; Anthony Rusk, DVM;
Jean Pierre Kinet, MD; Patrice Dubreuil, PhD; Alain Moussy, MBA; Olivier Hermine, MD, PhD

Objective—To evaluate the effectiveness of masitinib for the treatment of nonresectable
mast cell tumors (MCTs) in dogs at 12 and 24 months after onset of treatment.

Animals—132 dogs with nonresectable grade 2 or 3 MCTs.

Procedures—Dogs received masitinib (12.5 mg/kg/d, PO; n = 106) or a placebo (26). After
6 months, treatment was extended with tumor assessments at 3-month intervals until
detection of disease progression. Endpoints were tumor response and overall survival rate
and time.

Results—In dogs with nonresectable MCTs, masitinib significantly improved survival rate,
compared with results for the placebo, with 59 of 95 (62.1%) and 9 of 25 (36.0%) dogs alive
at 12 months and 33 of 83 (39.8%) and 3 of 20 (15.0%) dogs alive at 24 months, respec-
tively. Median overall survival time was 617 and 322 days, respectively. Tumor control at 6
months had a high predictive value for 24-month survival, with high specificity (88%) and
sensitivity (76%), whereas short-term tumor response (within 6 weeks) had a poor predic-
tive value. Complete responses at 24 months were observed in 6 of 67 (9.0%) dogs with
nonresectable MCTs treated with masitinib.

Conclusions and Clinical Relevance—Masitinib significantly increased survival rates at
12 and 24 months in dogs with nonresectable MCTs. Control of disease at 6 months, but
not best response at 6 weeks, was predictive of long-term survival in dogs treated with
masitinib, which suggested that short-term response may be irrelevant for assessing clinical
efficacy of tyrosine kinase inhibitors for treatment of MCTs. (Am J Vet Res 2010;71:1354~
1361)




® OTcyTtcBue mytaumm B reHe C-Kit

® 200 cny4aeB nokasanu, 4To 4YacTtoTa aToro Tuna mytauum KIT coctaBnsieT npuénusnTenbHO
5% cpeon GIST

CHIC2 deletion, a surrogate for FIP1L1-PDGFRA fusion, occurs in systemic mastocytosis
associated with eosinophilia and predicts response to imatinib mesylate therapy.

Pardanani A’ Ketterling RP, Brockman SR, Flynn HC, Paternoster SF, Shearer BM, Reeder TL, Li CY, Cross NC, Cools J, Gillland DG, Dewald GW, Tefferi A.

# Author information

Abstract

Imatinib mesylate is effective in the treatment of hematologic malignancies that are characterized by either abl- or PDGFR beta-
activating mutations. The drug is also active in a subset of patients with eosinophilic disorders and systemic mast cell disease (SMCD).
Recently, a novel tyrosine kinase that is generated from fusion of the Fip1-like 1 (FIP1L1) and PDGFR alpha (PDGFRA) genes has been
identified as a therapeutic target for imatinib mesylate in hypereosinophilic syndrome (HES). We used fluorescence in situ hybridization
(FISH) to detect deletion of the CHICZ2 locus at 4q12 as a surrogate for the FIP1L1-PDGFRA fusion. CHIC2 deletion was observed in
bone marrow cells for 3 of 5 patients with SMCD associated with eosinophilia. Deletion of this locus and expression of the FIP1L1-
platelet-derived growth factor receptor alpha (PDGFRA) fusion was also documented in enriched eosinophils, neutrophils, or
mononuclear cells by both FISH and reverse transcriptase-polymerase chain reaction (RT-PCR) for one patient. While all 3 patients with
the FIP1L1-PDGFRA rearrangement achieved a sustained complete response with imatinib mesylate therapy, the other two, both
carrying the c-kit Asp816 to Val (Asp816Val) mutation, did not. These observations suggest that the FIP1L1-PDGFRA rearrangement
occurs in an early hematopoietic progenitor and suggests that the molecular pathogenesis for a subset of SMCD patients is similar to
that of HES. Screening for the FIP1L1-PDGFRA rearrangement and Asp816Val mutation will advance rational therapy decisions in
SMCD.
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KIT and PDGFRA mutations in gastrointestinal stromal
tumors (GISTs)

Jerzy Lasota, MD, Markku Miettinen, MD




[ lpUMEeHNMOCTb NpPU ApYyrnx
OMyXONEBbLIX MOPaAXXEHUAX

® MenaHombl (6eCrUrMeHTHbIE)
® GIST
® DnbpocapKomMbl POTOBOWN MOJSIOCTN Y cobak

® TCC moyeBoro ny3bipsi y cobak (B KomouHauum ¢
nHrnéutTopamm COX)

® SnutenuoTtponHasa numdoma cobak

® KpynHokneto4Has numdoma KOoLLEK
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KIT and PDGFRA mutations in gastrointestinal stromal
tumors (GISTs)

Jerzy Lasota, MD, Markku Miettinen, MD

From the Department of Soft Tissue Pathology, Armed Forces Institute of Pathology, Washington, DC.

Masitinib monotherapy in canine epitheliotropic lymphoma.

Holtermann N, Kiupel M2, Kessler M2, Teske E*, Betz DS, Hirschberger J'.

® Author information

Abstract

This study evaluated efficacy and side effects of masitinib in canine epitheliotropic lymphoma. Complete remission occurred in 2 of 10
dogs and lasted for median 85 days. Five dogs went into partial remission for median 60.5 days. Three pretreated dogs did not respond
to therapy. Side effects occurred in six dogs and were mostly mild to moderate. Immunohistochemistry was available for eight dogs. KIT
receptor was negative in all of them, six of eight lymphomas stained strongly positive for stem cell factor (SCF). platelet-derived growth
factor (PDGF)-AA was weakly positive in two and negative in six. PDGF-BB was negative in four tumours, weakly positive in one and
strongly positive in three. One was strongly positive for PDGF receptor (PDGFR)-B, seven were negative for that receptor. Five showed
strong expression of PDGFR-q, two showed weak expression, one was negative. In conclusion, masitinib is effective in treating canine
epitheliotropic lymphoma. But its effects are most likely not generated through the KIT receptor.

© 2015 John Wiley & Sons Ltd.
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Cyclooxygenase inhibitors potentiate receptor
tyrosine kinase therapies in bladder cancer cells
in vitro

Large granular lymphoma in six cats.
Sapierzynski R, Jankowska U, Jagielski D, Kliczkowska-Klarowicz K.

Abstract

Large granular lymphomas (LGLs) comprise a specific group of lymphomas regardless of classifi- cation scheme. An LGL consists of
cells that show less or more mature morphology, but typically neoplastic cells possess cytoplasmic azurophilic granules clearly visible
during cytological examin- ation. The aim of the present study was to present clinical and cytological data on large granular lymphomas
in cats and to analyses the therapeutic responses in treated cases. During the period from 2012 to 2014 six cats were as having large
granular lymphoma. In one cat a nasal form of LGL was recognized, a systemic form was recognized in another cat, and in four cases
an alimentary form was recognized. Cellular samples for cytopathology were collected from the cat with nasal cavity mass, from the
enlarged mandibular lymph node and thoracic cavity from second cat, and in four cats from the abdominal mass during ultrasound-
assisted fine-needle biopsy. Therapy was introduced in 5 of the 6 cats. In two cases palliative therapy with glucocorticoids was
conducted, in two cases chemotherapy with COP protocol, and therapy with masitinib in one case. The median of survival time for cats
treated with anticancer therapy was 9 months, the median of survival time for cats treated with glucocorticoids was 1.5 months. In
conclusion, large granular lymphomas, especially the alimentary form, are a relatively common type of lymphoma in cats. Simple
diagnostic methods such as clinical examination, imaging techniques and routine cytology are sufficient in majority of cases. Despite
aggressive behavior and poor general prognosis, conventional chemotherapy lead to a good response in some treated cats regardless
of anatomic form and histologic grade of malignancy.
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NmaTnHnb aBnaeTca HU3KOMOEKYNAPHBLIM MHIIMOUTOPOM U obnagaet
akTBHOCTbLIO B oTHoLwweHun Ber-Abl, Kit u PDGFR. NImatnHnb
paspaboTaH o1a NevyeHns XpoHndeckoro mmenonenkosa (XMJ1) y
yeqioBeka, ¢ otMme4vasLlencs yactotrom oreseta 0o 90 %, a B
BETEPUHAPHOW MeanLUMHE MPUMEHSIETCA BHE 3apeErncTpupoBaHHbIX
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HecaTtb n3 21 co6aku (48%) nmenn NonoXXnTtesibHbI OTBET Ha JieHeHne me3nsiaTtom
umaTnHn6a B TedyeHue 14 gHewn nocne Havana ne4vyeHusi. Bce 5 cob6ak ¢ sBHOM myTauuewn
c-kit orBeTunu Ha npenapart (1 nosnHasa pemuccus, 4 YacTU4Hass peMuUccus).

Effect of tyrosine kinase inhibition by imatinib mesylate on mast cell tumors in dogs.
Isotani M', Ishida N, Tominaga M, Tamura K, Yagihara H, Ochi S, Kato R, Kobayashi T, Fujita M, Fujino Y, Setoguchi A, Ono K, Washizu T, Bonkobara M.
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Abstract

BACKGROUND: Imatinib mesylate is a small molecule targeted at dysregulated protein-tyrosine kinase. Mutation of c-kit exon 11, which
induces constitutive phosphorylation of KIT, is one of the mechanisms for the development or progression of mast cell tumor (MCT) in
dogs. The purpose of this study was to examine the therapeutic potential of imatinib mesylate in canine MCT.

HYPOTHESIS: Imatinib mesylate has activity against MCT in dogs, and response to treatment can be correlated to presence of mutation
within exon 11 of c-kit.

ANIMALS: Twenty-one dogs with MCT with gross tumor burden and median tumor size of 7.2 cm (range, 1.0-25.3 cm) before treatment.

METHODS: Tumors were analyzed for mutation of c-kit exon 11. Imatinib mesylate was administered PO to the dogs at a dose of 10
mg/kg daily for 1-9 weeks.

RESULTS: Ten of 21 dogs (48%) had some beneficial response to imatinib mesylate treatment within 14 days of treatment initiation. All 5
dogs with a demonstrable c-kit mutation in exon 11 responded to the drug (1 complete remission, 4 partial remission).

CONCLUSIONS AND CLINICAL IMPORTANCE: Imatinib mesylate has clinical activity against MCT in dogs. Response could not be
predicted based on presence of absence of a mutation in exon 11 of c-kit.



XOT4a npenapart He NPOoxXoans OLEHKY B NPOCMEKTUBHBLIX KIMUHNYECKNX
nccnegoBaHUAX, ero NPOTUBOOMNYyXoJieBasA akTUBHOCTL Obina
NPOAEMOHCTPUPOBAaHA N Ha KOLLKax, 1 Ha cobakax. O6beKTuBHbIE
OTBETbI HAbntoganncbh nocsne Tepanmn nmatTnHndéom cobak ¢ MCT (kak
c myTtauuamm KIT, Tak n 6e3 TakoBbIX); B ogHOM nccnegosarHnmn y 10 n3
21 cobaku ¢ MCT, nony4aBwmnx nMaTnHNMG, onyxonmn cokpallanncs,
Npu aTOM OTBET Habnogasncs y Bcex cobak ¢ BHYTPEHHUMU
TaHgemMHbiMn gyrnmkauuamm KIT (4 110, 1 HO)
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Short Communication

Imatinib-associated tumour response in a dog with a non-resectable

gastrointestinal stromal tumour harbouring a c-kit exon 11 deletion |
mutation @ CrossMark

Masato Kobayashi ?, Shiori Kuroki?, Keita Ito?, Akiko Yasuda®, Harumi Sawada®, Kenichiro Ono®,
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Kpome Toro, oTBET Ha Tepanuo nMatnHMOom rnokasana ogHa cobaka
C HeonepabenbHOW raCTPONHTECTUHANBHOW CTPOMasibHOW OMyXOsbio
c myTaumen KIT. icxooa n3 onncaHHbIX cnyyaeB NpUMEHEHNSA
nmvaTnHmnba gnsa Kowek n cobak, BrnosHe BEPOATHO, YTO KIIMHUYECKNE
OTBETbl TECHO CBA3aHbl CO cTaTycoM MyTauum reHa Kit.
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OpHako oTmMeYvasnmcb 1 criy4am OTBETOB Ha Tepanuio Npu oTCyTCTBMM 3TOU MyTaLUU, YTO
noapasymeBaeT gpyrue mexaHusmbl gucperynsuum KuHasbl. K npumepy, mytauum
PDGFRa/B perncrpuposanucob B criydasix pearmpyrowero Ha MMaTuHnM6 CUCTeMHoOro
MacToOLMNTO3a N raCTPOUHTECTUHASIbHbIX CTPOMAaAJIbHbIX ONyX0J/ieu B OTCYTCTBUE

conyTtcTByOLWnX mytauum reHa Kit
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KIT and PDGFRA mutations in gastrointestinal stromal

tumors (GISTs)
Jerzy Lasota, MD, Markku Miettinen, MD

From the Department of Soft Tissue Pathology, Armed Forces Institute of Pathology, Washington, DC.
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Phase I Dose-Escalating Study of SU11654, a Small Molecule
Receptor Tyrosine Kinase Inhibitor, in Dogs with

Spontaneous Malignancies'?

Cheryl A. London,® Alison L. Hannah,
Regina Zadovoskaya, May B. Chien,
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Gerald McMahon, and Julie M. Cherrington
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mas (n = 2), soft tissue sarcomas (n = 2), and multiple
myeloma (n = 1), for an overall response rate of 28% (16 of
57). Stable disease of sufficient duration to be considered
clinically meaningful (>10 weeks) was seen in an additional
15 dogs, for a resultant overall biological activity of 54% (31
of 57).

Conclusions: This study provides the first evidence that
p.o. administered kinase inhibitors can exhibit activity
against a variety of spontaneous malignancies. Given the
similarities of canine and human cancers with regard to
tumor biology and the presence of analogous RTK dysregu-
lation, it is likely that such agents will demonstrate compa-
rable antineoplastic activity in people.

Evaluation of 12- and 24-month survival rates
after treatment with masitinib in dogs with
nonresectable mast cell tumors

Kevin A. Hahn, DVM, PhD; Alfred M. Legendre, DVM, MS; Neil G. Shaw, DVM; Brenda Phillips, DVM;
Gregory K. Ogilvie, DVM; Deborah M. Prescott, DVM, PhD; Stephen W. Atwater, DVM, MS;
Janet K. Carreras, DVM; Susan E. Lana, DVM, MS; Tracy Ladue, DVM, MS; Anthony Rusk, DVM;
Jean Pierre Kinet, MD; Patrice Dubreuil, PhD; Alain Moussy, MBA; Olivier Hermine, MD, PhD
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Prognostic and predictive significance of KIT protein
expression and c-kit gene mutation in canine cutaneous mast
cell tumours: A consensus of the Oncology-Pathology Working
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Masitinib is Safe and Effective for the Treatment of Canine Mast
Cell Tumors

K.A. Hahn, G. Oglivie, T. Rusk, P. Devauchelle, A. Leblanc, A. Legendre, B. Powers, P.S. Leventhal,
J.-P. Kinet, F. Palmerini, P. Dubreuil, A. Moussy, and O. Hermine

Background: Activation of the KIT receptor tyrosine kinase is associated with the development of canine mast cell tumors
(MCT).

Hypothesis/Objective: To cvaluate the cfficacy of masitinib, a potent and sclective inhibitor of KIT, in the treatment of
canine MCT.

Animals: Two hundred and two clicnt-owned dogs with nonmetastatic recurrent or nonresectable grade I or III MCT.

Methods: Double-blind, randomized, placecbo-controlled phase III clinical trial. Dogs were administered masitinib
(12.5mg/kg/d PO) or a placcbo. Time-to-tumor progression (TTP), overall survival, objective response at 6 months, and tox-
icity were assessed.

Resulsts: Masitinib increased overzall TTP compared with placebo from 75 to 118 days (P = .038). This cffect was more
pronounced when masitinib was used as first-line therapy, with an increase in the median TTP from 75 to 253 days (P = .001)
and regardless of whether the tumors expressed mutant (83 versus not reached [P = .009]) or wild-type KIT (66 versus 253 [P =
.008]). Masitinib was generally well tolerated, with mild (grade I) or modcerate (grade II) diarrhea or vomiting as the most
common adverse cvents.

Conclusions and Clinical Importance: Masitinib is safe and effective at delaying tumor progression in dogs presenting with
recurrent or nonresectable grade II or III nonmetastatic MCT.

Key words: Dog; KIT: Mast cell tumor.
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Pulse-Administered Toceranib Phosphate Plus Lomustine for
Treatment of Unresectable Mast Cell Tumors in Dogs

J.H. Burton, R.O. Venable, D.M. Vail, L.E. Williams, C.A. Clifford, S.M. Axiak-Bechtel, A.C. Avery,

and D.H. Thamm

Background: Nonresectable mast cell tumors (MCT) in dogs remain a therapeutic challenge, and investigation of novel
combination therapies is warranted. Intermittent administration of tyrosine kinasc inhibitors (TKI) combined with cytotoxic
chemotherapy may effectively chemosensitize canine MCT while decreasing cost and adverse effects associated with either
agent administered as monotherapy.

Hypothesis/Objectives: The primary study objectives were to (1) identify the maximally tolerated dose (MTD), (2) deter-
mine the objective response rate (ORR) and (3) describe the adverse event profile of pulse-administered toceranib phosphate
(TOC) combined with lomustine.

Animals: Forty-seven client-owned dogs with measurable MCT.

Methods: Toceranib phosphate was given PO on days 1, 3 and 5 of a 21-day cycle at a target dosage of 2.75 mg/kg.
Lomustine was given PO on day 3 of cach cycle at a starting dosage of 50 mg/m?. All dogs were concurrently treated with
diphenhydramine, omeprazole, and prednisone.

Results: The MTD of lomustine was established at 50 mg/m” when combined with pulse-administered TOC; the dose-lim-
iting toxicity was ncutropenia. Forty-one dogs treated at the MTD were evaluable for outcome assessment. The ORR was

Effect of tyrosine kinase inhibition by imatinib mesylate on mast cell tumors in dogs.
Isotani M', Ishida N, Tominaga M, Tamura K, Yagihara H, Ochi S, Kato R, Kobayashi T, Fujita M, Fujino Y, Setoguchi A, Ono K, Washizu T, Bonkobara M.

# Author information

Abstract

BACKGROUND: Imatinib mesylate is a small molecule targeted at dysregulated protein-tyrosine kinase. Mutation of c-kit exon 11, which
induces constitutive phosphorylation of KIT, is one of the mechanisms for the development or progression of mast cell tumor (MCT) in
dogs. The purpose of this study was to examine the therapeutic potential of imatinib mesylate in canine MCT.

HYPOTHESIS: Imatinib mesylate has activity against MCT in dogs, and response to treatment can be correlated to presence of mutation
within exon 11 of c-kit.

ANIMALS: Twenty-one dogs with MCT with gross tumor burden and median tumor size of 7.2 cm (range, 1.0-25.3 cm) before treatment.

METHODS: Tumors were analyzed for mutation of c-kit exon 11. Imatinib mesylate was administered PO to the dogs at a dose of 10
mg/kg daily for 1-9 weeks.

RESULTS: Ten of 21 dogs (48%) had some beneficial response to imatinib mesylate treatment within 14 days of treatment initiation. All 5
dogs with a demonstrable c-kit mutation in exon 11 responded to the drug (1 complete remission, 4 partial remission).

46% (4 complete response, 1S partial response) and the overall median progression-free survival (PFS) was 53 days (1 to
>752 days). On multivariate analysis, variables significantly associated with improved PFS included response to treatment,
absence of metastasis, and no previous chemotherapy.,

Conclusions and clinical importance: Combined treatment with pulse-administered TOC and lomustine generally is well
tolerated and may be a reasonable treatment option for dogs with unresectable or metastatic MCT.

Key words: Cancer; Chemotherapy; Dog; Tyrosine kinase inhibitor.

CONCLUSIONS AND CLINICAL IMPORTANCE: Imatinib mesylate has clinical activity against MCT in dogs. Response could not be
predicted based on presence of absence of a mutation in exon 11 of c-kit.
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Masitinib monotherapy in canine epitheliotropic lymphoma.

Holtermann N, Kiupel M2, Kessler M2, Teske E*, Betz DS, Hirschberger J'.
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Abstract

This study evaluated efficacy and side effects of masitinib in canine epitheliotropic lymphoma. Complete remission occurred in 2 of 10
dogs and lasted for median 85 days. Five dogs went into partial remission for median 60.5 days. Three pretreated dogs did not respond
to therapy. Side effects occurred in six dogs and were mostly mild to moderate. Immunohistochemistry was available for eight dogs. KIT
receptor was negative in all of them, six of eight lymphomas stained strongly positive for stem cell factor (SCF). platelet-derived growth
factor (PDGF)-AA was weakly positive in two and negative in six. PDGF-BB was negative in four tumours, weakly positive in one and
strongly positive in three. One was strongly positive for PDGF receptor (PDGFR)-B, seven were negative for that receptor. Five showed
strong expression of PDGFR-q, two showed weak expression, one was negative. In conclusion, masitinib is effective in treating canine
epitheliotropic lymphoma. But its effects are most likely not generated through the KIT receptor.

© 2015 John Wiley & Sons Ltd.
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Large granular lymphoma in six cats.
Sapierzynski R, Jankowska U, Jagielski D, Kliczkowska-Klarowicz K.

Abstract

Large granular lymphomas (LGLs) comprise a specific group of lymphomas regardless of classifi- cation scheme. An LGL consists of
cells that show less or more mature morphology, but typically neoplastic cells possess cytoplasmic azurophilic granules clearly visible
during cytological examin- ation. The aim of the present study was to present clinical and cytological data on large granular lymphomas
in cats and to analyses the therapeutic responses in treated cases. During the period from 2012 to 2014 six cats were as having large
granular lymphoma. In one cat a nasal form of LGL was recognized, a systemic form was recognized in another cat, and in four cases
an alimentary form was recognized. Cellular samples for cytopathology were collected from the cat with nasal cavity mass, from the
enlarged mandibular lymph node and thoracic cavity from second cat, and in four cats from the abdominal mass during ultrasound-
assisted fine-needle biopsy. Therapy was introduced in 5 of the 6 cats. In two cases palliative therapy with glucocorticoids was
conducted, in two cases chemotherapy with COP protocol, and therapy with masitinib in one case. The median of survival time for cats
treated with anticancer therapy was 9 months, the median of survival time for cats treated with glucocorticoids was 1.5 months. In
conclusion, large granular lymphomas, especially the alimentary form, are a relatively common type of lymphoma in cats. Simple
diagnostic methods such as clinical examination, imaging techniques and routine cytology are sufficient in majority of cases. Despite
aggressive behavior and poor general prognosis, conventional chemotherapy lead to a good response in some treated cats regardless
of anatomic form and histologic grade of malignancy.



CHIC2 deletion, a surrogate for FIP1L1-PDGFRA fusion, occurs in systemic mastocytosis
associated with eosinophilia and predicts response to imatinib mesylate therapy.

Pardanani A', Ketterling RP, Brockman SR, Flynn HC, Paternoster SF, Shearer BM, Reeder TL, Li CY, Cross NC, Cools J, Gilliland DG, Dewald GW, Tefferi A.
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Abstract

Imatinib mesylate is effective in the treatment of hematologic malignancies that are characterized by either abl- or PDGFR beta-
activating mutations. The drug is also active in a subset of patients with eosinophilic disorders and systemic mast cell disease (SMCD).
Recently, a novel tyrosine kinase that is generated from fusion of the Fip1-like 1 (FIP1L1) and PDGFR alpha (PDGFRA) genes has been
identified as a therapeutic target for imatinib mesylate in hypereosinophilic syndrome (HES). We used fluorescence in situ hybridization
(FISH) to detect deletion of the CHIC2 locus at 4q12 as a surrogate for the FIP1L1-PDGFRA fusion. CHIC2 deletion was observed in
bone marrow cells for 3 of 5 patients with SMCD associated with eosinophilia. Deletion of this locus and expression of the FIP1L1-
platelet-derived growth factor receptor alpha (PDGFRA) fusion was also documented in enriched eosinophils, neutrophils, or
mononuclear cells by both FISH and reverse transcriptase-polymerase chain reaction (RT-PCR) for one patient. While all 3 patients with
the FIP1L1-PDGFRA rearrangement achieved a sustained complete response with imatinib mesylate therapy, the other two, both
carrying the c-kit Asp816 to Val (Asp816Val) mutation, did not. These observations suggest that the FIP1L1-PDGFRA rearrangement
occurs in an early hematopoietic progenitor and suggests that the molecular pathogenesis for a subset of SMCD patients is similar to
that of HES. Screening for the FIP1L1-PDGFRA rearrangement and Asp816Val mutation will advance rational therapy decisions in
SMCD.
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