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Abstract

Relevance. Data on the efficacy of endocrine and chemotherapy regimens in patients with hormone-resistant metastatic breast
cancer (mBC) after progression with CDK4/6 inhibitors are limited; the search for an effective therapy regimen in this clinical si-
tuation is an urgent task of clinical oncology.

Aim. Evaluate the efficacy and safety of eribulin therapy in patients with HR+/HER2- mBC after progression with CDK4/6 inhibi-
tors; compare the results of the Russian study and the EMPOWER observational study in the USA.

Materials and methods. The Russian observational study included 54 patients (pts) with HR+/HER2- mBC, who were treated
with eribulin after CDK4/6 inhibitors in 24 Russian cancer hospitals. The median age of pts was 56 years; 75.9% of them had re-
current BC, 24.1% - de novo BC stage IV; 51.9% of pts had progression with CDK4/6 inhibitors in the first 6 months of therapy
(primary endocrine resistance); 48.1% of patients had progression in the period from 6 to 38 months; 89.1% had visceral site of
metastases (liver MTS - 65.5%, lung MTS - 52.8%, brain MTS in 7.5%). Eribulin was used after anthracyclines and taxanes in 94.4%
of cases. The efficacy and safety of eribulin therapy in patients with HR+/HER2- mBC after progression with CDK4/6 inhibitors was
studied, as well as subgroup analysis according to age, sites of metastasis, and previously treatment options.

Results. Eribulin was prescribed in the standard regimen of 1.4 mg/m? on days 1 and 8, the interval between cycles was 21 days, the
number cyclys of chemotherapy was 1-44 (median - 8, the mean number of cycles — 10.5). With a median follow-up of 11.5 months
(from 3 to 36 months), 30 patients (55.6%) continue therapy with eribulin at present; therapy was cancelled in 24 patients due to
progression in 22 cases (40.7%), and due to intolerable toxicity in 2 patients (3.7%). The maximum response to eribulin therapy in-
cluded partial response (in 11 cases, 24.4%), stable disease (in 30 cases, 66.7%) and progression in 4 patients (8.9%). Median PFS
with eribulin therapy was 10.0 months; the 6-month, 1-year, and 2-year PFS were 79.5%, 44.8% and 26.5%, respectively. Eribulin the-
rapy was equally effective in different subgroups (p>0.05) and did not depend on the age of patients, the previously received trea-
tment, the presence of visceral MTS and liver damage. The best response to chemotherapy with eribulin was observed in lung me-
tastases: median PFS 24 months vs 9.1 months, p=0.056. The safety profile was favorable; adverse events were registered in 34.5% of
patients, which required dose adjustment in 18.5% of cases. With a median follow-up of 11.5 months, 92.6% of patients remain alive.
Conclusion. Eribulin has demonstrated high efficacy and favorable safety profile in hormone-resistant HER2- mBC in patients
with progression when receiving CDK4/6 inhibitors.

Keywords: HR+/HER2- metastatic breast cancer, CDK4/6, combined endocrine therapy with CDK4/6 inhibitors, hormone resi-
stance, eribulin, eribulin chemotherapy efficacy, eribulin chemotherapy safety, visceral metastases, lung metastases

For citation: Kolyadina IV, Abidova NR, Akopyan AA, Antonova GV, Arapova Ol, Bobrova EA, Bolotina LV, Valiakhmetova ChKh, Va-
silevskaya AV, Vladimirova LYu, Volkonskiy MV, Ganshina IP, Gudkova IE, Dergunov AS, Evstigneeva IV, Egurenkova VS, Emsha-
nov AV, Zhukova LG, Zueva EV, Karabina EV, Kolokolov JJ, Kuzmicheva SV, Kuchevskaya OA, Luev IA, Maistrenko KS, Markizova EV,
Marfutov VV, Medvedev SP, Merzlikina Yul, Nersesova TA, Ovchinnikova EG, Orlova SA, Samaneva NYu, Stativko OA, Storozha-
kova AE, Stroyakovskiy DL, Sultanbaev AV, Tekeeva Al, Fadeeva NV, Fedorova AN, Shalaeva OM, Shangina IA, Shirokova ON,
Shumskikh AR, Yakubova MZh. Analysis of the efficacy and safety of eribulin therapy in patients with HR+/HER2- metastatic
breast cancer pretreated with CDK4/6 inhibitors in real Russian practice. Journal of Modern Oncology. 2021; 23 (1): 68-76.

DOI: 10.26442/18151434.2021.1.200769

Mikhail V. Volkonskiy — oncologist, Moscow City Oncological Hospital N262.
E-mail: mux19@yandex.ru; ORCID: 0000-0003-4060-5015

Inna P Ganshina — Cand. Sci. (Med.), Blokhin National Medical Research Center of Oncology.
E-mail: ganshinainna77@mail.ru; ORCID: 0000-0002-0105-9376

Irina E. Gudkova — Department Head, Troitsk City Hospital. E-mail: i.gudkova@list.ru

Alexandr S. Dergunov — Department Head, Tver Regional Clinical Oncological Dispensary.
E-mail: a.dergunov87@yandex.ru

Irina V. Evstigneeva — Department Head, Tver Regional Clinical Oncological Dispensary.
E-mail: irevst@yandex.ru

Viktoria S. Equrenkova — oncologist, Loginov Moscow Clinical Research Center.
E-mail: DRAGON2699@yandex.ru

Aleksei V. Emshanov — oncologist, Oncology Center. E-mail: emshanov.alesha@yandex.ru

Lyudmila G. Zhukova - D. Sci. (Med.), Loginov Moscow Clinical Research Center.
E-mail: zhukova.lyudmila008@mail.ru; ORCID: 0000-0003-4848-6938

Elena V. Zueva — Cand. Sci. (Med.), City Clinical Oncological Hospital Ne1.
E-mail: elena.zyeva@yahoo.com

Elena V. Karabina — oncologist, Tula Regional Oncological Dispensary. E-mail: kev-251@yandex.ru
James J. Kolokolov — oncologist, Botkin City Clinical Hospital. E-mail: jamesstep@mail.ru

Svetlana V. Kuzmicheva — oncologist, Loginov Moscow Clinical Research Center.
E-mail: dr-kuzmicheva@yandex.ru

Olesya A. Kuchevskaya — Department Head, City Clinical Hospital N°40.
E-mail: Olesya.kuchevskaya@mail.ru

Ivan A. Luev — oncologist, Moscow City Oncological Hospital N°62. E-mail: torleyf@gmail.com;
ORCID: 0000-0002-7694-0862

Ksenia S. Maistrenko — oncologist, City Clinical Hospital N°40. E-mail: ksenimay94@gmail.com
Elena V. Markizova — oncologist, City Clinical Hospital N240. E-mail: marklenav@gmail.com

Vasily V. Marfutov — oncologist, Loginov Moscow Clinical Research Center.
E-mail: v.marfutov@mknc.ru

Sergey P Medvedev — oncologist, Treatment and Rehabilitation Center. E-mail: feelyou2017@mail.ru

Yulia I. Merzlikina — oncologist, Loginov Moscow Clinical Research Center.
E-mail: anoma-lia@mail.ru

Boskonckudi Muxaun Bukmoposuy — pau-oHkonor [6Y3 MIOb Ne62. E-mail: mux19@yandex.ru;
ORCID: 0000-0003-4060-5015

[aHbwuHa Mkra llemposHa — KaHA. Mef. Hayk, Bed. Hayy. cotp. OTBY <HMIAL| onkonorun
um. H.H. bnoxunay. E-mail: ganshinainna77@mail.ru; ORCID: 0000-0002-0105-9376

[yokosa MpuHa Eeeerbesta — 3a. 0T4-Huem xumuotepanuu [6Y3 Trb. E-mail: i.gudkova@list.ru

JlepeyHos Anexcandp (epeeesuy — 3aB. OTA-HUEM CTALMOHaPa AHEBHOTO Npe6blBaHNA
I'BY3 TOKO/L. E-mail: a.dergunov87@yandex.ru

Fscmuezreesa Vpura Bnao — 33B. NOANKAMHNYECKUM oT/-Hem [BY3 TOKO/L.
E-mail: irevst@yandex.ru

Eeypenkosa Bukmopus (epeeesta — Bpau-onkonor 5Y3 «MKHL| um. A.C. Jlorunosa».
E-mail: DRAGON2699@yandex.ru

Emuwiaros Anekcell Bayecnagosuy — pau-oHkonor I'bY PO Of1. E-mail: emshanov.alesha@yandex.ru

Kykoea loomuna [pueopbesHa — i-p Mef. HayK, 3am. Aup. no oHkonorun bY3 «MKHLI
um. A.C. Jlorurosa». E-mail: zhukova.lyudmila008@mail.ru; ORCID: 0000-0003-4848-6938

3yesa Enexa BnadumuposHa — kaHp. Mefl. Hayk, Bpay-oHkonor bY3 TKOB Ne1.
E-mail: elena.zyeva@yahoo.com

Kapabura Eneria BnadumuposHa — Bpau-onkonor Y3 TOO/. E-mail: kev-251@yandex.ru

Konokonos [xetimc [Jxekconosuy — Bpay-oHkonor [bY3 «[Kb um. C.MN. botkinHa» [lenaptameHTa
3;paBooxpaHeHna r. MockBbl. E-mail: jamesstep@mail.ru

Ky3emuyesa (eemnara BukmoposHa — Bpau-onkonor [6Y3 «MKHL um. A.C. JloruHoBa.
E-mail: dr-kuzmicheva@yandex.ru

Kyyesckaa Oneca Anekcanopoga — 3aB. OTA-HueM JHeBHOro cTauvoHapa bY3 TKb Ne40,
LlenTp ambynatopHoii oHkonoruyeckoit nomowuu. E-mail: Olesya.kuchevskaya@mail.ru

Jlyes Msan Anopeeauy — Bpau-oHKonor [6Y3 MIOB N°62. E-mail: torleyf@gmail.com;
ORCID: 0000-0002-7694-0862

Maticmperko KceHus CepaeesHa — Bpau-oHkonor bY3 TKb Ne40, LienTp ambynatopHoit
OHKonoruyeckoit nomouy. E-mail: ksenimay94@gmail.com

Mapkusosa Enera BnadumuposHa — Bpau-onkonor ['6Y3 Kb No40, LienTp ambynatopHoii
OHKonornyeckoit nomotun. E-mail: marklenav@gmail.com

Mapcymog Bacunudi Bacunoesuy — spay-onkonor ['6Y3 «MKHL| um. A.C. loruHosa».
E-mail: v.marfutov@mknc.ru

Medsedes Cepzeii [lemposuy — Bpau-oHKonor OFAY JIPLL. E-mail: feelyou2017@mail.ru

Mep3nukuta f0nus Wzopegra — Bpay-oHkonor [bY3 «MKHL um. A.C. JloruHoBa».
E-mail: anoma-lia@mail.ru

COBPEMEHHASA OHKOJIOMA. 2021; 23 (1): 68-76.

JOURNAL OF MODERN ONCOLOGY. 2021; 23 (1): 68-76. ©9



ORIGINAL ARTICLE https://doi.org/10.26442/18151434.2021.1.200769

OPUTNHAJIbHAA CTATbA

AHanns 3¢PpeKTUBHOCTN N 6e3onacHOCTN
Tepanumn 3pnbynnHom y 60nbHbIX
HR+HER2-HeratuBHbIM MeTacTaTU4YeCKNM
PaKoOM MOJIOYHOM XKene3bl, NpeasievyeHHbIX
nHrn6buropamm CDK4/6 B ycnoBusx peasibHON
POCCUNCKON NPaKTUKN

W.B. Konaguna“ '3, H.P. A6upgoBa*, A.A. Akonan*, I.B. AutoHoBa®, 0.1. Apanosa’, 3.A. bo6posa®, J.B. bonotuua’,

Y4.X. BanuaxmetoBa®, A.B. BacuneBckas’, J1.10. Bnagummupoa', M.B. Bonkowckuii*, U.1. lanbwmna?, U.E. lypkosa',

A.C. leprynoB'?, U.B. EBcturneeBa'?, B.C. ErypenkoBa®, A.B. EmwanoB®, JI.I. *KykoBa®, E.B. 3yeBa™, E.B. Kapa6una®,

I.1. Konokonog', C.B. KysbmuueBa®, 0.A. Kyueckas®, U.A. Nlyes*, K.C. Maiictpenko®, E.B. Mapku3oBa®, B.B. Mapgyros®,
C.N. Megsenes’, 10.1. Mep3nukuna®, T.A. HepcecoBa™, E.I. OBunnHuKoBa'™, C.A. OpnoBa’, H.10. CamaneBa™, 0.A. (raTuBko™,
A.3. (ropoxakoBa™, J1.J1. CrposkoBckuit®, A.B. CyntaH6aeB?, A.U. TekeeBa?®, H.B. DapeeBa?’, A.H. DépnopoBa™,

0.M. WanaeBa?, U.A. Wanruna’, 0.H. LWnpokosa®, A.P. ymckux*, M. XK. iky6oBa’

0r60Y N0 «Poccuiickas MeaULIMHCKaA aKaaeMus HenpepbIBHOTO NpodeccoHanbHoro 06pasoBanus» Munzapasa Poccum, MockBa, Poccus;
20I'bY «HaumoHanbHbI MeaULMHCKNIA MCcCen0BaTeNbCKIi LeHTp oHkonorui um. H.H. bnoxuna» Munagpasa Poccun, Mockga, Poccus;
30IBY «HawnoHanbHblii MeaMLMHCKIA NCCIen0BATENbCKUI LEHTP aKyLLIEPCTBA, FUHEKONOTIM 1 MepUHaToNorn M. akap. B.). Kynakoa»
Mun3ppasa Poccum, MockBa, Poccus;

‘TBY3 «MockoBckas ropockas oHKonoriueckas oonbHuLa N%62» [lenapramenta 3apaBooxpaenus r. Mockebl, MockBa, Poccus;

STbY3 «Topoackas knuHuyeckas bonbHuua N°40» [lenapTamenTa 3apaBooxpaHeHus r. MockBbl, MockBa, Poccus;

STBY3 «MocKoBCKuii KNMHNYECKNiT HayuHbli LeHTp um. A.C. JloruHosa», MockBa, Poccus;

"MoCKOBCKIii HayuHblii NCCTIEA0BATENbCKMIA OHKONOrUYeckuil MHCTUTYT UM. T1.A. TepueHa — dunman OTBY «HaumoHanbHbIin MegULMHCKNA
nccneaoBaTenbekuii LeHTp paguonorum» Munsapasa Poccun, MockBa, Poccus;

8TAY3 «Pecny6nmKaHCKuii KNMHUYECKII OHKoNorueckiii aucnancep» Munapasa Pecnybnukn bawkoptoctan, Yoa, Poccus;

°TbY3 MO «MockoBcKmit 06macTHOIA OHKONOTMYECKNIA AucaHcep», banawmxa, Poccus;

QIBY «HaumoHanbHbIit MeANLMHCKIIA MccnefoBaTeNbCkuil LeHTP oHkonoruu» Muksgpasa Poccum, Poctos-Ha-loHy, Poccus;

"TBY3 «TpoutKkas ropopckas bonbHuLa» [lenaptamenTa 3apaBooxpaHeHis . Mockebl, Tpouwk, Poccus;

17TBY3 «TBepckoil 001aCTHOI KNUHNYECKNiT OHKONOTMYeckuii aucnaxcep», Teepb, Poccus;

BIBY PO «OHKonornyeckmit ancnatcepy, Poctos-Ha-[loHy, Poccus;

“TBY3 «[opoAcKas KIMHIYeCKan OHKonornyeckas 6onbHuLa No1» [lenaptameHTa 3apaBooxpaHeHus r. Mocksbl, Mockga, Poccus;

TY3 «Tynbckiii 0671acTHOIA OHKONOTIYeCKHii Ancnaxcep», Tyna, Poccus;

1rBY3 «opopckas kKnuHuueckas 6onbHuLa um. C.IN. botkuHa» [lenaptamenTa 3apaBooxpaHeHna r. Mocksbl, Mockga, Poccus;

QTAY «/leue6Ho-peabunuTaLMoHHbIN LeHTp», MockBa, Poccus;

¥rBY3 HO «Hurkeropoackinii 06macTHOIA KNUHUYECKNiA OHKONOrNYecKii aucnacep», HuxHuii Hosropog, Poccus;

AY «PecnybnnkaHckmit KNMHNYECKNiA OHKoNorMuecknii Aucnancep» Munaapasa Yysawmu, Yebokcapsl, Poccus;

2000 «MeanLMHCKIIA LIEHTP BOCCTAHOBUTENbHOTO NeueHnsa», Mogonbck, Poccus;

21TBY3 «YenabuHCKIA 06MACTHOIA KNUHUYECKNIA LLEEHTP OHKONIOTUN 11 AZIEPHOI MeANLIMHBI», YenabuHck, Poccus;

2TBY3 1K «Mepmckuii KpaeBoil OHKONOTMYeCKHil aucnatcepy, Mepmb, Poccus;

BTAY3 (0 «CBepanoBcKuii 0671acTHOIl OHKONIOTNYECKNIA AncnaHcep», Ekatepunbypr, Poccus;

2IBY3 «OpeH6yprckuil 061aCTHO KNMHNYECKWil OHKONOTYecKNii Aucnatcep», Openbypr, Poccua

Tatyana A. Nersesova — oncologist, City Clinical Oncological Hospital N°1. Hepcecosa TamovAna AnekcandposHa — Bpau-onkonor ['6Y3 TKOB Net.

E-mail: dr.nersesova@gmail.com E-mail: dr.nersesova@gmail.com

Elena G. Ovchinnikova — Cand. Sci. (Med.), Nizhny Novgorod Regional Clinical Oncological 0OsyuHHuK08a Enena [eopeuesHa — KaHp. Mep. Hayk, 3aB. o1a-Huem [bY3 HO HOKOJ.
Dispensary. E-mail: ego52@bk.ru E-mail: ego52@bk.ru

Svetlana A. Orlova — Department Head, Republican Clinical Oncological Dispensary. Opnosa (emnana AnexcaHoposHa — 3a. 0TA-HUeM npoTuBoonyxonesoii Tepanuu AY PKOL.
E-mail: lana.orlova_84@mail.ru E-mail: lana.orlova_84@mail.ru

Natalia Yu. Samaneva — oncologist, National Medical Research Center of Oncology. (amanesa Hamanes lOpbesHa — Bpay-onkonor OTBY «HMULL oHkonorum».

E-mail: prettyfairy19@rambler.ru; ORCID: 0000-0003-0843-6012 E-mail: prettyfairy19@rambler.ru; ORCID: 0000-0003-0843-6012

Olesya A. Stativko — oncologist, City Clinical Oncological Hospital N°1. (mamueko Onecs Anekceegra — Bpay-okonor [bY3 TKOB N1. E-mail: olesya_stativko@mail.ru
E-mail: olesya_stativko@mail.ru

Anna E. Storozhakova — oncologist, National Medical Research Center of Oncology. (mopoxakosa Atra 3dyapdosta — Bpau-oxkonor OTbY «HMIUL, onkonorum».

E-mail: maymur@list.ru; ORCID: 0000-0003-0965-0264 E-mail: maymur@list.ru; ORCID: 0000-0003-0965-0264

Daniil L. Stroyakovskiy — Cand. Sci. (Med.), Moscow City Oncological Hospital N°62. (mposkosckull Januun Jlbosuy — KaHz. Mef. HayK, 3aB. OTA-HUEM XUMUOTepanim

E-mail: d.stroiakovski@icloud.com; ORCID: 0000-0003-1973-1092 ['BY3 MIOB N262. E-mail: d.stroiakovski@icloud.com; ORCID: 0000-0003-1973-1092

70 JOURNAL OF MODERN ONCOLOGY. 2021; 23 (1): 6876. COBPEMEHHAA OHKOJIOIVIA. 2021; 23 (1): 68-76.



https://doi.org/10.26442/18151434.2021.1.200769 OPUTMHAJIbHAA CTATbA

AHHOTauuA

AkTyanbHoCTb. [laHHble 06 3PpEKTUBHOCTY OTAESIbHBIX PEXMMOB SHAOKPUHOTEPanuu u xumuotepanuu (XT) y 6051bHbIX FOpMo-
HOPE3UCTEHTHbIM MeTacTaTMYeCKMM pakoM MOJTIOYHOM »ene3bl (MPM?K) nocne nporpeccrpoBaHusi Ha uHrMéruTopax CDK4/6
(CDKA4/6i) nuMnTMpOBaHbI; MOUCK 3PEeKTMBHOIO pexrma Tepanuy B AaHHON KIMHUYECKOW CUTyaLun ABAAETCA aKTyalbHOW 3a-
Jayel KIMHNYECKOW OHKOMOTUN.

Llenb. OueHunTb 3$pPeKTNBHOCTb 1 6e30macHOCTb Tepanum 3pnbynnHom y 6onbHbix HR+HER2-HeratnBHbiM MPMXK nocne npo-
rpeccrpoBaHus Ha CDK4/6i; cpaBHWUTb pe3ynbTaTbl POCCUACKOrO UCCelOBaHMA U aMepPrKaHCKOro HabnoaaTesibHOro Nccneao-
BaHnAa EMPOWER.

Matepumanbl n metoabl. B poccuiickoe HabnogaTeibHoe nccnenoBaHmne BKatoUeHbl 54 60nbHbIx HR+HER2-HeratmsHbiM MPMXK,
KOTOopble Mosyyanu fieyeHne B 24 oHKonornyeckrx yupexgeHusx (CDK4/6i; nocne nporpeccrpoBaHus — spnubynunHom). Meana-
Ha Bo3pacTa 60sbHbIX cocTaBmna 56 neT; 75,9% naunMeHToK UMenu peuuamBupyowmnin pak, 24,1% — nepBrYHO-ANCCEMUHNPOBAH-
HbIi PMPK; nporpeccrpoBaHue Ha CDK4/6i B nepBble 6 Mec Tepanuu umenu 51,9% 605bHbIX, B CPOK OT 6 fo 38 Mmec — 48,1%); BUC-
uepasnbHble meTactasbl (MTC) umenu 89,1% (MTC B neueHb — 65,5%, MTC B nerkue — 52,8%), MTC B ronoBHoi mMo3r — 7,5% 601b-
Hbix. MpepwecTBytowasn 3pnbynmHy XT BKoYana aHTpauUKNHbI 1 TakcaHbl — B 94,4% cnyvaeB. OueHeHa 3¢ peKTUBHOCTb 1
6e30MacHOCTb Tepanuu 3pubynnMHom y 6onbHbix HR+HER2-HeratnBHbIM MPM?K nocne nporpeccupoBaHusi Ha CDK4/6i, B Tom
yncre 1 B pasfiyHbIM NMOArpynnax, BKYasa BO3pacT, CaliTbl MeTacTa3MpoBaHusA, NOyYEHHOE paHee neyeHue.

Pezynbrartbl. JprbYNNH HazHavancsa B CTaHAapPTHOM pexume 1,4 mr/m? B 1 1 8-1 AHW, UHTepBan Mmexay Kypcamu — 21 fieHb, ymc-
110 NpoBeAeHHbIX KypcoB XT pnbynuHom coctaBuno ot 1 fo 44, megmaHa — 8, cpegHee uncno — 10,5. Mpu megnaHe HabnoaeHna
3a 6onbHbIMK 11,5 Mec (oT 3 go 36 mec) 30 (55,6%) MauUMEHTOK NPOAOMKAT Tepanuio 3pubyNNHOM B HacTosLlee Bpems,
y 24 601bHbIX Tepanuna oTMEHeHa, MpuyeMm B 22 (40,7%) cryyasx BCIEACTBIE MporpeccrpoBanms, y 2 (3,7%) — n3-3a HenepeHocu-
MOW TOKCUMUYHOCTM. MaKCUMManbHbIl OTBET Ha Tepanuio 3pnbynnMHOM BKIoYan YacTUYHbIN oTBeT (B 11 cnyyasx, 24,4%), ctabunu-
3aumio 3abonesaHua (B 30 ciyyasx, 66,7%) 1 nporpeccrpoBaHre — y 4 (8,9%) 6onbHbIx. MegmnaHa BbikrBaemocTy 6e3 nporpec-
cmpoBaHusa (BBIM) Ha Tepanun 3pnbynuHom coctaBuna 10,0 mec; 6-mecAyHas, 1-roguyHas u 2-netHaa BBl coctaBuna cooTset-
CTBEHHO 79,5, 44,8 1 26,5%. Tepanusa s3pnbynvHom 6bina paBHO3GOEKTUBHA B pa3inyHbIx nogrpynnax (p>0,05) u He 3aBrcena ot
BO3pacTa 60IbHbIX, MOyYEHHOro paHee neyeHns, Hannuma BrcLepanbHbix MTC 1 nopaxkeHna neyeHu. Jlyywnin oteeT Ha XT pu-
6ynuHom oTmedeH npu MTC B nerkue: megumana BBl 24 mec vs 9,1 mec; p=0,056. Npodunb 6e3onacHoCTX 6bin 61aronpuATHbIM;
HexenaTesnbHble ABMEHNA OTMeYeHbI Y 34,5% 60MbHbIX, YTO NOTPe6oBano Koppekuumn fo3bl B 18,5% cnyyaes. Mpu MeariaHe Ha-
6nopgeHns 11,5 mec 92,6% 60J1bHbIX OCTAOTCA KMBbI.

3aknoueHue. IpnbynuH NPoLEMOHCTPUPOBAI BbICOKYIO 3PHEKTUBHOCTL 1 61aronpuATHbIN Npodunb 6e3onacHOCTU Npw rop-
MoHope3ncteHTHoM HER2-HeratnBHomM MPM2K, y 60nbHbIX € mporpeccrpoBaHuem Ha CDK4/6i.

KnioueBble cnoBa: HR+HER2-HeraTvBHbIn MPMM, CDK4/6, koM61HMpPOBaHHAA SHAOKPUHOTepanusa ¢ MHrmbutopamm CDK4/6,
rOPMOHOPE3UCTEHTHOCTb, 3pUBYIVH, 3GbEKTVBHOCTL XMUOTEPaNK 3pnbYNNMHOM, 6€30MacHOCTb XMUOTepanuy 3pU6YInNHOM,
BMCLiepanbHble MeTacTasbl, METacTasbl B IErKne
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reast cancer (BC) is the most common female oncopatho- The dominant variant of the disease both in early and advan-
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B logy all over the world; a steady increase in morbidity and

consistently high mortality rates induce a constant search
for new effective regimens for the treatment of this disease. Des-
pite the BC screening and modern treatment strategy about
25-30% of patients with early stages have a further recurrent of
the disease; besides, the proportion of the BC de novo stage IV re-
mains very high, both in the world (5-10%) and in the Russian
population of women (7.5%) [1-3].

ced stages of BC is the luminal (HR+) HER2-negative tumor
subtype, for which multilinear change of endocrine therapy (ET)
regimens is a preferred treatment strategy [3—6]. Recent studies
show that ET and chemotherapy are equally efficient as initia-
ting treatment for HR+/HER2- metastatic breast cancer (mBC),
both in terms of progression-free survival (PFS) and overall sur-
vival (OS), but at the same time, ET has a more favorable safety
profile compared with cytostatic regimens [7]. The emergence
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of the class of CDK4/6 inhibitors (CDK4/6i) has led to the de-
termination of the preferred regimens for the first and second li-
ne of therapy; the combined ET with CDK4/6i (palbociclib, ri-
bociclib, and abemaciclib) has proven its significant advantage
in increasing PFS, OS, disease control, and improvement of the
quality of life in patients with HR+/HER2- mBC [8-11]. Howe-
ver, every fifth patient showed disease progression in the first
year of combined ET despite the high efficacy of CDK4/6i, and
the selection of the further treatment strategy (continuation of
ET and which exactly) or the start of chemotherapy (selection of
cytostatic agents) becomes a highly challenging task in clinical
oncology [12-16].

Among the chemotherapy drugs that are effective in HER2-ne-
gative mBC, eribulin stands out, while it does not have cross-resi-
stance with other cytostatic agents and effectively works after
progression with anthracyclines and taxanes [17-19]. The effica-
cy of eribulin in the later lines of treatment for BC allowed sugge-
sting that it might be the therapeutic potential in HR+/HER2-ne-
gative mBC pretreated with CDK4/6i.

Aim — assessment of the efficacy and safety of eribulin therapy
in patients with HR+/HER2- mBC pretreated with CDK4/6i in
real Russian practice.

Materials and methods

The article presents the results of the combined Russian expe-
rience in assessing the efficacy and safety of chemotherapy with
eribulin in 54 women with HR+/HER2- mBC pretreated with
CDK4/6i; the study is observational and includes data on pati-
ents from 24 Cancer Hospitals of the Russian Federation. The
age of the patients varied from 29 to 79 years (median —
56 years); the diagnosis of HR+/HER2-negative BC was verifi-
ed (based on biopsy of the primary tumor + distant metastases)
in all cases; 75.9% of patients had recurrent cancer, 24.1% had
de novo BC stage IV. All patients with mBC received combined
ET with CDK4/6i (palbociclib — 75.9%, ribociclib — 22.2%, both
CDK4/6i — 1.9%), and aromatase inhibitors (51.9%) or fulve-
strant (48.1%) were used as endocrine partners. Early lines with
CDKA4/6i prescription prevailed: the first line was in 50% of pts,
the second line was in 35.2%, the third and subsequent lines we-
re in only 14.8% of pts. Duration of response to CDK4/6i thera-
py ranged from 2 to 38 months (mean response was
9.1 months); progression on combined ET occurred in 51.9% of
patients during the first 6 months of therapy (primary endocrine
resistance), and in 48.1% of cases it developed within 6 to
38 months after starting therapy with CDK4/6i. Chemotherapy
preceding eribulin (including early stages of BC) included ant-
hracyclines and taxanes in 94.4% pts, in 5.6% of cases — taxanes
only. The clinical characteristics of the patients and the trea-
tment received are presented in Table 1.

At the time of the start of chemotherapy with eribulin, visceral
metastases were detected in the majority of cases (49/54; 89.1%),
moreover, 36 patients (65.5%) had liver metastases, 28 (52.8%)
had lung MTS, and 4 patients (7.5%) had brain damage. Bone
MTS were diagnosed in 42 patients (79.2%), and MTS in the skin
and soft tissues was registered in 10 patients (18.9%); Fig. 1.
Among the rare sites of metastasis, tumor lesion of the pericar-
dium in 2 patients, and MTS in the spleen, adrenal gland and inte-
stinal wall in 1 case each should be noted. The majority of pati-
ents (73.1%) were diagnosed with lesions of three sites or more.

The patients received eribulin after CDK4/6i according to the
indications registered in Russia: as the second and subsequent li-
nes of chemotherapy for metastatic BC after anthracyclines and
taxanes, including chemotherapy for the early stages. The efficacy
and safety of eribulin therapy in patients with HR+/HER2- mBC
after the progression with CDK4/6i was studied; statistical analy-
sis was performed by the international statistical program SPSS
20.0, differences were considered significant at p<0.05, survival
was calculated using the Kaplan—Meier methods.

Results
Efficacy analysis of eribulin therapy

Eribulin was prescribed as monotherapy at a standard dose of
1.4 mg/m? on days 1 and 8 as a 5-minute intravenous infusion,
with a 21-days interval between cycles. In the case of the deve-
lopment of serious adverse events, the dose reduction was carried

https://doi.org/10.26442/18151434.2021.1.200769

Fig. 1. The main sites of metastasis in patients with HR+/HER2- mBC at the start
of eribulin therapy.
Puc. 1. OcHoBHble caiiTbl meTactasupoBaHusa y 6onbHbix HR+HER2- mPMX Ha Hauano
Tepanuu SpubynuHom.
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Fig. 2. PFS according to recurrent and de novo stage IV mBC (p=0.389).
Puc. 2. BBITy 6onbHbix peuupnsupyiowwum u de novo mPMX IV cragun (p=0,389).
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Fig. 3. PFS according to line of eribulin chemotherapy (p=0.567).
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out in a 2-steps: the first reduction step — up to 1.1 mg/m? (requi-
red by 9 patients, 16.7%) on days 1 and 8, the second reduction
step — up to a dose of 0.7 mg/m? on days 1 and 8 (required in 1 ca-
se, 1.9%); Table 2.

In the majority of patients (49/54; 90.7%), eribulin was used in
the initial lines of HR+/HER2-negative mBC therapy: in the se-
cond line — 33 (61.1%) pts, in the third line — 16 (29.6%). In the
later lines (fourth and fifth), eribulin was prescribed extremely ra-
rely — only in 7.4 and 1.9% of pts, respectively. The number of
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OPUTNHAJIbHAA CTATbA

Clinical Characteristics

Table 1. Clinical characteristics of patients and the therapy prior to eribulin
Ta6bnuua 1. KnuHnueckas xapakTepucTuKa NayneHToK 1 npeluecTsyiouleil 3pubynuHy Tepanum

Number of Patients, N

% of Patients

Age of patients

Median (range) 56 (27-79y.0.)

Under 40 y.o. 5 9.3

40-50y.0. 12 22.2
50-60y.o. 22 40.7
Over 60 y.o. 15 27.8

BCstage

Recurrent 41 759
De novo stage IV 13 241

BC stage at the time of primary treatment

| 9 16.7
1A 8 14.8
1B 13 241
A 2 3.7
1B 15 27.8
nc 7 13.0
Histological type of BC
Invasive ductal 29 53.7
Invasive lobular 6 1.1
Other 19 352
Prior therapy with CDK4/6i
Palbociclib 41 75.9
Ribociclib 12 222
Both CDK4/6i 1 1.9

Endocrine partner to CDK4/6i

Aromatase inhibitors

28 519

Fulvestrant

26 48.1

CDK#4/6i prescription line

First 27 50.0
Second 19 352
>Third 8 14.8

Duration of response to CDK4/6i therapy

Mean response time (range)

9.1 months (2-38)

Progression in the first 6 months

28 519

Progression from 6 to 38 months

26 48.1

Chemotherapy (including early stages of BC)

Anthracyclines + taxanes

51 94.4

Taxanes only

3 5.6

chemotherapy cycles with eribulin ranged from 1 to 44, the medi-
an was 8, and the mean was 10.5 cycles.

With a median follow-up of 11.5 months (from 3 to 36 months),
30 patients (55.6%) continue therapy with eribulin; therapy was
cancelled in 24 pts, due to progression in 22 cases (40.7%), and
due to intolerable toxicity in 2 patients (3.7%).

The maximum response to eribulin therapy (evaluated in 45 pa-
tients) included partial response (in 11 cases, 24.4%), stable of di-
sease (in 30 cases, 66.7%) and progression in 4 pts (8.9%);
Table 2. The effectiveness of treatment was not carried out in
9 pts due to a short follow-up period (from 1 to 5 months from the
start of treatment). Data on eribulin therapy and its results are pre-
sented in Table 2.

Patient survival was assessed with a median follow-up of
11.5 months. Median PFS with eribulin therapy was 10.0 months;
3-months, 6-month, 1-year, and 2-year PFS were 94.4%, 79.5%,
44.8% and 26.5%, respectively. It should be noted that the effica-
cy of eribulin therapy did not depend on such clinical factors as
the age of the patients, p=0.305; previously obtained CDK4/6i
(palbociclib/ribociclib), p=0.642; endocrine partner to CDK4/61
(aromatase inhibitors/fulvestrant), p=0.804; the line of prescrip-
tion of CDK4/6i (p=0.593). Besides, PFS values were high and
identical in patients with recurrent and de novo stage IV mBC

(p=0.389); Fig. 2, when using eribulin in the second and third li-
nes of chemotherapy (p=0.567); Fig. 3.

Eribulin therapy was equally effective at different sites of meta-
stasis; thus, the median PFS with liver metastases or in their ab-
sence was 10 vs 11.8 months, p=0.663 (Fig. 4); with bone meta-
stases/in their absence — 11 vs 9.0 months, p=0.726 (Fig. 5); with
skin and soft tissue metastases/in their absence — 9 vs 11 months,
p=0.476 (Fig. 6).

The best response to eribulin therapy were observed in patients
with lung lesions: the presence of lung MTS was associated with
a high sensitivity to eribulin and the best values of the median
PFS and these differences are close to statistically significant
(24 vs 9.1 months, p=0.056); Fig. 7.

With a median follow-up of 11.5 months, 4 out of 54 patients
(92.6%) died from BC progression, 50 out of 54 patients (92.6%)
remain alive and continue treatment for mBC.

Safety analysis of eribulin therapy

The safety profile of eribulin therapy was favorable; adverse
events associated with eribulin therapy were observed in 19 out of
54 patients (34.5%). Among adverse events of all grades, neutro-
penia prevailed in 14/54 pts, 25.9%, with G1 in 5.5%, G2 in
11.1%, G3 in 9.3%, while febrile neutropenia was noted in only
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Table 2. Eribulin chemotherapy in patients with CDK4/6i-pretreated HR+/HER2- mBC: main indicators and efficacy assessment
Ta6nuua 2. XT 3pnbynuHom y 6onbHbix CDK4/6i-npepnevyeHHbim HR+HER2- MPMK: ocHOBHble NoKa3aTenu 1 oueHKa 3ppeKTuBHOCTY
Key Characteristics Number of Patients, N % of Patients
Number of cycles of eribulin
Range 1-44
Median 8
Mean number 10.5
Eribulin chemotherapy line
Second 33 61.1
Third 16 29.6
Fourth 4 7.4
Fifth 1 1.9
Eribulin dose reduction
No 45 83.3
Up to 1.1 mg/m? 9 16.7
Up to 0.7 mg/m? 1 1.9
Therapy status with a median follow-up of 11.5 months
Therapy continues 30 55.6
Therapy was discontinued due to progression 22 40.7
Therapy was discontinued due to toxicity 2 37
Maximum response to eribulin therapy
Partial response 1 24.4
Stabilization 30 66.7
Progression 4 8.9

1 case (1.9%). Polyneuropathy was observed in 6 of 54 pts,
11.1%, with G1 in 5.5%, G2 in 3.7%, G3 in 1.8% of cases. Ane-
mia and asthenia were noted in 9.3% of patients, G1 in all cases;
alopecia (G1 only) developed in 2/54 patients (3.7%). It should be
noted that the development of adverse events did not affect the ef-
ficacy of eribulin therapy, p=0.648 (Fig. 8).

The development of adverse events required dose reduction in
10 patients; in 9 out of 54 pts, 16.7% — up to a dose of 1.1 mg/m?,
and a dose reduction to 0.7 mg/m> was required in 1 patient
(1.9%) only. It is important that the reduction of the eribulin dose
did not affect the effectiveness of therapy; the median PFS were
similar in patients with the full and reduced doses of the drug
(p=0.612); Fig. 9.

Discussion

The current priorities in the treatment of hormone-sensitive
HER2- BC are obvious: due to the high antitumor efficacy, pro-
ven survival benefit and high quality of life, oncological commu-
nities recommend CDK4/6i as first and second lines of therapy
for this type of disease. Despite this, about 20% of patients have
the progression of the disease already in the first year after star-
ting CDK4/6i therapy [11-16]. The choice of a further treatment
strategy after CDK4/6i becomes an urgent and difficult task due
to the absent of convincing data on the benefit any tipe of therapy
in this situation. When three lines of endocrine therapy are inef-
fective or when symptoms of a visceral crisis appear, the issue of
prescribing chemotherapy becomes obvious for all patients with
HR+/HER2- mBC [4-6].

Among the cytostatic agents that have proven efficacy as late
lines of therapy, eribulin stands out, while it combines a high anti-
tumor activity and a favorable safety profile. The uniqueness of
this drug is caused not only by the absence of cross-resistance to
other cytostatic agents and the high efficiency of eribulin after
anthracyclines and taxanes but also by the presence of therapeutic
potential for various biological subtypes including HR+/HER2-
mBC [17-21].

The results of our observational study showes the high efficacy
of eribulin in Russian practice in patients after progression on
CDK4/6i therapy, which coincides with the data of the large US
observational study, EMPOWER, in which 395 patients with
HR-+/HER2- mBC received combined ET with CDK4/6i and after
progression — chemotherapy with eribulin [22]. In the group of
patients who received eribulin according to the indications regi-
stered in the United States (third-line chemotherapy for mBC af-

ter anthracyclines and taxanes), there were 135 patients, who had
visceral metastases in 92.6% of cases. The authors showed high
rates of eribulin efficacy in such a challenging clinical situation:
26.7% had an objective response, and 54.1% of patients had
shown clinical efficacy, the median PFS was not achieved, and the
6-month PFS was observed in 70.4% of patients. The safety profi-
le of therapy was favorable and corresponded to previously repor-
ted data: the rate of neutropenia was low in 23% (febrile neutro-
penia in only 0.7% of cases), peripheral polyneuropathy was regi-
stered in 11.1%, and diarrhea in 12.6% of patients. It should be
noted that the efficacy of eribulin in the EMPOWER study was
assessed only for 64.4% of patients who received this trea-
tment [22].

According to the combined Russian analysis, the population
of Russian patients receiving eribulin after CDK4/6i was also
characterized by the presence of unfavorable clinical factors: re-
current BC — 75.9%, progression during the first 6 months of
therapy with CDK4/6i — 51.9%, visceral MTS — 89.1% (MTS in
the liver — 65.5%, MTS in the lungs — 52.8%), MTS in the bra-
in — 7.5%. Despite this, the prescription of eribulin as an early
line of chemotherapy (in the second line — 61.1%, in the third li-
ne — 29.6%), careful monitoring of toxicity and competent dose
reduction made it possible to achieve high rates of treatment ef-
ficacy in Russian women (partial response — 24.4%, stable of
BC - 66.7%). Patient survival was assessed with a median fol-
low-up of 11.5 months; median PFS was 10.0 months; 3-month,
6-month, 1-year, and 2-year PFS were 94.4%, 79.5%,44.8% and
26.5%, respectively. It should be noted that the efficacy of eri-
bulin therapy in Russian women did not depend on the age of
the patients, previous treatment, and most of the metastatic sites.
However, the maximum efficacy of eribulin therapy was obser-
ved in patients with lung metastases: in this subgroup the medi-
an PFS reached 24 months (without lung MTS — 9.1 months,
p=0.056); the search for factors explaining such high therapeutic
potential in lung metastases seems to be a very promising task
for practical oncology.

The safety profile of eribulin therapy in Russian patients recei-
ving eribulin after CDK4/61 was favorable, which is consistent
with the results of the randomized trials and the data from the
EMPOWER study analysis. Adverse events associated with eribu-
lin therapy were observed in 34.5%, in most cases — of grade
1 and 2; dose reduction was required in 18.5% of cases. However,
the development of adverse events and the dose reduction did not
affect the efficacy of eribulin therapy in Russian patients.
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OPUTNHAJIbHAA CTATbA

Fig. 4. PFS according to liver metastases (p=0.663).
Puc. 4. BBl B 3aBucumoctu ot Hanuumsa/orcytcreua MTC B nevenb (p=0,663).
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Fig. 5. PFS according to bone metastases (p=0.726).
Puc. 5. BBl B 3aBMcMMOCTH OT Hanuuma/oTCcyTCTBUA KOCTHBIX MTC (p=0,726).
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Fig. 6. PFS according to skin and soft tissue metastases (p=0.726).
Puc. 6. BBI1 B 3aBUCMMOCTY OT HANMUMA/OTCYTCTBUA KOMHBIX M MATKOTKaHbIX MTC (p=0,726).
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Fig. 7. PFS according to lung metastases (p=0.056).
Puc. 7. BNl B 3aBucumocTy ot Hanuuma/otcytcteua MTC B nerkue (p=0,056).
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Fig. 8. PFS according to adverse events during eribulin therapy (p=0.648).
Puc. 8. BnuAHue pa3BuTUA HeKenaTenbHbIX ABAEHUI NpU Tepanuu 3pubynuHom
Ha noka3sarenv BBl (p=0,648).

Safety and PFS
1.0 Adverse events
No
Yes
0.0 — censored
1.0 - censored
0.8
= 0.6+
=
=
E
= 04
0.2
0.0

00 50 100 150 200 250 300
PFS, month

Fig. 9. PFS according to dose reduction of eribulin (p=0.612).
Puc. 9. Bnusnue pepykuum fo3b 5pubynuHa Ha nokasarenu BBI (p=0,612).
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Conclusion

Thus, the first results of the pooled Russian analysis (as well as

the results of the US observational study, EMPOWER) give gro-
unds to hope that eribulin may become a promising therapeutic
option in patients with hormone-resistant mBC after progression
with CDK4/6i.
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