
ORIGINAL ARTICLE

68  JOURNAL OF MODERN ONCOLOGY. 2021; 23 (1): 68–76. СОВРЕМЕННАЯ ОНКОЛОГИЯ. 2021; 23 (1): 68–76.

https://doi.org/10.26442/18151434.2021.1.200769 BY-NC-SA 4.0CC

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 
 
Irina V. Kolyadina1–3, Natalia R. Abidova4, Arshak A. Akopyan4, Galina V. Antonova5, Oksana I. Arapova5, Elvira A. Bobrova6, 
Larisa V. Bolotina7, Chulpan Kh. Valiakhmetova8, Anna V. Vasilevskaya9, Lyubov Yu. Vladimirova10, Mikhail V. Volkonskiy4,  
Inna P. Ganshina2, Irina E. Gudkova11, Alexandr S. Dergunov12, Irina V. Evstigneeva12, Viktoria S. Egurenkova6,  
Aleksei V. Emshanov13, Lyudmila G. Zhukova6, Elena V. Zueva14, Elena V. Karabina15, James J. Kolokolov16,  
Svetlana V. Kuzmicheva6, Olesya A. Kuchevskaya5, Ivan A. Luev4, Ksenia S. Maistrenko5, Elena V. Markizova5,  
Vasily V. Marfutov6, Sergey P. Medvedev17, Yulia I. Merzlikina6, Tatyana A. Nersesova14, Elena G. Ovchinnikova18,  
Svetlana A. Orlova19, Natalia Yu. Samaneva10, Olesya A. Stativko14, Anna E. Storozhakova10, Daniil L. Stroyakovskiy4,  
Alexander V. Sultanbaev8, Asiat I. Tekeeva20, Natalia V. Fadeeva21, Alina N. Fedorova14, Oksana M. Shalaeva22,  
Irina A. Shangina5, Oksana N. Shirokova23, Alisa R. Shumskikh24, Mariam Zh. Yakubova9 
1Russian Medical Academy of Continuous Professional Education, Moscow, Russia; 
2Blokhin National Medical Research Center of Oncology, Moscow, Russia; 
3Kulakov National Medical Research Center for Obstetrics, Gynecology and Perinatology, Moscow, Russia; 
4Moscow City Oncological Hospital №62, Moscow, Russia; 
5City Clinical Hospital №40, Moscow, Russia; 
6Loginov Moscow Clinical Research Center, Moscow, Russia; 
7Hertsen Moscow Oncology Research Institute – branch of National Medical Research Radiological Centre, Moscow, Russia; 
8Republican Clinical Oncological Dispensary, Ufa, Russia; 
9Moscow Regional Oncological Dispensary, Balashikha, Russia; 
10National Medical Research Center of Oncology, Rostov-on-Don, Russia; 
11Troitsk City Hospital, Troitsk, Russia; 
12Tver Regional Clinical Oncological Dispensary, Tver, Russia; 
13Oncology Center, Rostov-on-Don, Russia; 
14City Clinical Oncological Hospital №1, Moscow, Russia; 
15Tula Regional Oncological Dispensary, Tula, Russia; 
16Botkin City Clinical Hospital, Moscow, Russia; 
17Treatment and Rehabilitation Center, Moscow, Russia; 
18Nizhny Novgorod Regional Clinical Oncological Dispensary, Nizhny Novgorod, Russia; 
19Republican Clinical Oncological Dispensary, Cheboksary, Russia; 
20Medical Center for Rehabilitation, Podolsk, Russia; 
21Chelyabinsk Regional Clinical Center of Oncology and Nuclear Medicine, Chelyabinsk, Russia; 
22Perm Regional Oncological Dispensary, Perm, Russia; 
23Sverdlovsk Regional Oncological Dispensary, Sverdlovsk, Russia; 
24Orenburg Regional Clinical Oncological Dispensary, Orenburg, Russia 

Chulpan Kh. Valiakhmetova – Cand. Sci. (Med.), Republican Clinical Oncological Dispensary.  
E-mail: chvali@bk.ru

Валиахметова Чулпан Хусаеновна – канд. мед. наук, зав. онкологическим отд-нием 
противоопухолевой лекарственной терапии ГАУЗ РКОД. E-mail: chvali@bk.ru

Anna V. Vasilevskaya – Department Head, Moscow Regional Oncological Dispensary.  
E-mail: annavasilevs@rambler.ru

Василевская Анна Вячеславовна – зав. отд-нием химиотерапии №9 ГБУЗ МО МООД.  
E-mail: annavasilevs@rambler.ru

Lyubov Yu. Vladimirova – D. Sci. (Med.), National Medical Research Center of Oncology.  
E-mail: lubovurievna@gmail.com; ORCID: 0000-0002-4822-5044

Владимирова Любовь Юрьевна – д-р мед. наук, зав. отд-нием противоопухолевой 
лекарственной терапии №1 ФГБУ «НМИЦ онкологии». E-mail: lubovurievna@gmail.com; 
ORCID: 0000-0002-4822-5044

Information about the authors / Информация об авторах
Irina V. Kolyadina – D. Sci. (Med.), Prof., Russian Medical Academy of Continuous Professional 
Education, Kulakov National Medical Research Center for Obstetrics, Gynecology and Perinatology. 
E-mail: irinakolyadina@yandex.ru; ORCID: 0000-0002-1124-6802

Колядина Ирина Владимировна – д-р мед. наук, проф. каф. онкологии и паллиативной 
медицины им. акад. А.И. Савицкого ФГБОУ ДПО РМАНПО на базе ФГБУ «НМИЦ онкологии 
им. Н.Н. Блохина», вед. науч. сотр. ФГБУ «НМИЦ АГП им. акад. В.И. Кулакова».  
E-mail: irinakolyadina@yandex.ru; ORCID: 0000-0002-1124-6802

Natalia R. Abidova – oncologist, Moscow City Oncological Hospital №62. E-mail: Vitt18@yandex.ru Абидова Наталия Руслановна – врач-онколог ГБУЗ МГОБ №62. E-mail: Vitt18@yandex.ru
Arshak A. Akopyan – oncologist, Moscow City Oncological Hospital №62. E-mail: arsh.akopian@gmail.com Акопян Аршак Александрович – врач-онколог ГБУЗ МГОБ №62. E-mail: arsh.akopian@gmail.com
Galina V. Antonova – oncologist, City Clinical Hospital №40. E-mail: gal-antonova@mail.ru Антонова Галина Васильевна – врач-онколог ГБУЗ ГКБ №40, Центр амбулаторной 

онкологической помощи. E-mail: gal-antonova@mail.ru
Oksana I. Arapova – oncologist, City Clinical Hospital №40. E-mail: sno7@yandex.ru Арапова Оксана Игоревна – врач-онколог ГБУЗ ГКБ №40, Центр амбулаторной 

онкологической помощи. E-mail: sno7@yandex.ru
Elvira A. Bobrova – oncologist, Loginov Moscow Clinical Research Center.  
E-mail: bobrovaelvira@yandex.ru 

Боброва Эльвира Анатольевна – врач-онколог ГБУЗ «МКНЦ им. А.С. Логинова».  
E-mail: bobrovaelvira@yandex.ru

Larisa V. Bolotina – D. Sci. (Med.), Hertsen Moscow Oncology Research Institute –  
branch of National Medical Research Radiological Centre. E-mail: lbolotina@yandex.ru;  
ORCID: 0000-0003-4879-2687   

Болотина Лариса Владимировна – д-р мед. наук, зав. отд-нием химиотерапии МНИОИ  
им. П.А. Герцена – филиала ФГБУ «НМИЦ радиологии». E-mail: lbolotina@yandex.ru;  
ORCID: 0000-0003-4879-2687



https://doi.org/10.26442/18151434.2021.1.200769 ОРИГИНАЛЬНАЯ СТАТЬЯ

JOURNAL OF MODERN ONCOLOGY. 2021; 23 (1): 68–76.  69 СОВРЕМЕННАЯ ОНКОЛОГИЯ. 2021; 23 (1): 68–76.

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/m2 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 OI, 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 YuI, Nersesova TA, Ovchinnikova EG, Orlova SA, Samaneva NYu, Stativko OA, Storozha-
kova AE, Stroyakovskiy DL, Sultanbaev AV, Tekeeva AI, 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 №62.  
E-mail: mux19@yandex.ru; ORCID: 0000-0003-4060-5015

Волконский Михаил Викторович – врач-онколог ГБУЗ МГОБ №62. 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

Ганьшина Инна Петровна – канд. мед. наук, вед. науч. сотр. ФГБУ «НМИЦ онкологии  
им. Н.Н. Блохина». E-mail: ganshinainna77@mail.ru; ORCID: 0000-0002-0105-9376

Irina E. Gudkova – Department Head, Troitsk City Hospital. E-mail: i.gudkova@list.ru Гудкова Ирина Евгеньевна – зав. отд-нием химиотерапии ГБУЗ ТГБ. E-mail: i.gudkova@list.ru
Alexandr S. Dergunov – Department Head, Tver Regional Clinical Oncological Dispensary.  
E-mail: a.dergunov87@yandex.ru

Дергунов Александр Сергеевич – зав. отд-нием стационара дневного пребывания  
ГБУЗ ТОКОД. E-mail: a.dergunov87@yandex.ru

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

Евстигнеева Ирина Владимировна – зав. поликлиническим отд-нием ГБУЗ ТОКОД.  
E-mail: irevst@yandex.ru

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

Егуренкова Виктория Сергеевна – врач-онколог ГБУЗ «МКНЦ им. А.С. Логинова».  
E-mail: DRAGON2699@yandex.ru

Aleksei V. Emshanov – oncologist, Oncology Center. E-mail: emshanov.alesha@yandex.ru Емшанов Алексей Вячеславович – врач-онколог ГБУ РО ОД. 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

Жукова Людмила Григорьевна – д-р мед. наук, зам. дир. по онкологии ГБУЗ «МКНЦ  
им. А.С. Логинова». E-mail: zhukova.lyudmila008@mail.ru; ORCID: 0000-0003-4848-6938

Elena V. Zueva – Cand. Sci. (Med.), City Clinical Oncological Hospital №1.  
E-mail: elena.zyeva@yahoo.com

Зуева Елена Владимировна – канд. мед. наук, врач-онколог ГБУЗ ГКОБ №1.  
E-mail: elena.zyeva@yahoo.com

Elena V. Karabina – oncologist, Tula Regional Oncological Dispensary. E-mail: kev-251@yandex.ru Карабина Елена Владимировна – врач-онколог ГУЗ ТООД. E-mail: kev-251@yandex.ru
James J. Kolokolov – oncologist, Botkin City Clinical Hospital. E-mail: jamesstep@mail.ru Колоколов Джеймс Джексонович – врач-онколог ГБУЗ «ГКБ им. С.П. Боткина» Департамента 

здравоохранения г. Москвы. E-mail: jamesstep@mail.ru
Svetlana V. Kuzmicheva – oncologist, Loginov Moscow Clinical Research Center.  
E-mail: dr-kuzmicheva@yandex.ru

Кузьмичева Светлана Викторовна – врач-онколог ГБУЗ «МКНЦ им. А.С. Логинова».  
E-mail: dr-kuzmicheva@yandex.ru

Olesya A. Kuchevskaya – Department Head, City Clinical Hospital №40.  
E-mail: Olesya.kuchevskaya@mail.ru

Кучевская Олеся Александрова – зав. отд-нием дневного стационара ГБУЗ ГКБ №40,  
Центр амбулаторной онкологической помощи. E-mail: Olesya.kuchevskaya@mail.ru

Ivan A. Luev – oncologist, Moscow City Oncological Hospital №62. E-mail: torleyf@gmail.com; 
ORCID: 0000-0002-7694-0862

Луев Иван Андреевич – врач-онколог ГБУЗ МГОБ №62. E-mail: torleyf@gmail.com;  
ORCID: 0000-0002-7694-0862

Ksenia S. Maistrenko – oncologist, City Clinical Hospital №40. E-mail: ksenimay94@gmail.com Майстренко Ксения Сергеевна – врач-онколог ГБУЗ ГКБ №40, Центр амбулаторной 
онкологической помощи. E-mail: ksenimay94@gmail.com

Elena V. Markizova – oncologist, City Clinical Hospital №40. E-mail: marklenav@gmail.com Маркизова Елена Владимировна – врач-онколог ГБУЗ ГКБ №40, Центр амбулаторной 
онкологической помощи. E-mail: marklenav@gmail.com

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

Марфутов Василий Васильевич – врач-онколог ГБУЗ «МКНЦ им. А.С. Логинова».  
E-mail: v.marfutov@mknc.ru

Sergey P. Medvedev – oncologist, Treatment and Rehabilitation Center. E-mail: feelyou2017@mail.ru Медведев Сергей Петрович – врач-онколог ФГАУ ЛРЦ. E-mail: feelyou2017@mail.ru
Yulia I. Merzlikina – oncologist, Loginov Moscow Clinical Research Center.  
E-mail: anoma-lia@mail.ru

Мерзликина Юлия Игоревна – врач-онколог ГБУЗ «МКНЦ им. А.С. Логинова».  
E-mail: anoma-lia@mail.ru



Olesya A. Stativko – oncologist, City Clinical Oncological Hospital №1.  
E-mail: olesya_stativko@mail.ru

Стативко Олеся Алексеевна – врач-онколог ГБУЗ ГКОБ №1. E-mail: olesya_stativko@mail.ru

Anna E. Storozhakova – oncologist, National Medical Research Center of Oncology.  
E-mail: maymur@list.ru; ORCID: 0000-0003-0965-0264

Сторожакова Анна Эдуардовна – врач-онколог ФГБУ «НМИЦ онкологии».  
E-mail: maymur@list.ru; ORCID: 0000-0003-0965-0264

Daniil L. Stroyakovskiy – Cand. Sci. (Med.), Moscow City Oncological Hospital №62.  
E-mail: d.stroiakovski@icloud.com; ORCID: 0000-0003-1973-1092

Строяковский Даниил Львович – канд. мед. наук, зав. отд-нием химиотерапии  
ГБУЗ МГОБ №62. E-mail: d.stroiakovski@icloud.com; ORCID: 0000-0003-1973-1092

Tatyana A. Nersesova – oncologist, City Clinical Oncological Hospital №1.  
E-mail: dr.nersesova@gmail.com

Нерсесова Татьяна Александровна – врач-онколог ГБУЗ ГКОБ №1.  
E-mail: dr.nersesova@gmail.com

Elena G. Ovchinnikova – Cand. Sci. (Med.), Nizhny Novgorod Regional Clinical Oncological 
Dispensary. E-mail: ego52@bk.ru

Овчинникова Елена Георгиевна – канд. мед. наук, зав. отд-нием ГБУЗ НО НОКОД.  
E-mail: ego52@bk.ru

Svetlana A. Orlova – Department Head, Republican Clinical Oncological Dispensary.  
E-mail: lana.orlova_84@mail.ru

Орлова Светлана Александровна – зав. отд-нием противоопухолевой терапии АУ РКОД.  
E-mail: lana.orlova_84@mail.ru

Natalia Yu. Samaneva – oncologist, National Medical Research Center of Oncology.  
E-mail: prettyfairy19@rambler.ru; ORCID: 0000-0003-0843-6012

Саманева Наталья Юрьевна – врач-онколог ФГБУ «НМИЦ онкологии».  
E-mail: prettyfairy19@rambler.ru; ORCID: 0000-0003-0843-6012

ОРИГИНАЛЬНАЯ СТАТЬЯ 

Анализ эффективности и безопасности 
терапии эрибулином у больных  
HR+HER2-негативным метастатическим  
раком молочной железы, предлеченных 
ингибиторами CDK4/6 в условиях реальной 
российской практики 
 
И.В. Колядина1–3, Н.Р. Абидова4, А.А. Акопян4, Г.В. Антонова5, О.И. Арапова5, Э.А. Боброва6, Л.В. Болотина7,  
Ч.Х. Валиахметова8, А.В. Василевская9, Л.Ю. Владимирова10, М.В. Волконский4, И.П. Ганьшина2, И.Е. Гудкова11,  
А.С. Дергунов12, И.В. Евстигнеева12, В.С. Егуренкова6, А.В. Емшанов13, Л.Г. Жукова6, Е.В. Зуева14, Е.В. Карабина15,  
Д.Д. Колоколов16, С.В. Кузьмичева6, О.А. Кучевская5, И.А. Луев4, К.С. Майстренко5, Е.В. Маркизова5, В.В. Марфутов6,  
С.П. Медведев17, Ю.И. Мерзликина6, Т.А. Нерсесова14, Е.Г. Овчинникова18, С.А. Орлова19, Н.Ю. Саманева10, О.А. Стативко14,  
А.Э. Сторожакова10, Д.Л. Строяковский4, А.В. Султанбаев8, А.И. Текеева20, Н.В. Фадеева21, А.Н. Фёдорова14,  
О.М. Шалаева22, И.А. Шангина5, О.Н. Широкова23, А.Р. Шумских24, М.Ж. Якубова9 
1ФГБОУ ДПО «Российская медицинская академия непрерывного профессионального образования» Минздрава России, Москва, Россия; 
2ФГБУ «Национальный медицинский исследовательский центр онкологии им. Н.Н. Блохина» Минздрава России, Москва, Россия; 
3ФГБУ «Национальный медицинский исследовательский центр акушерства, гинекологии и перинатологии им. акад. В.И. Кулакова» 
Минздрава России, Москва, Россия; 
4ГБУЗ «Московская городская онкологическая больница №62» Департамента здравоохранения г. Москвы, Москва, Россия; 
5ГБУЗ «Городская клиническая больница №40» Департамента здравоохранения г. Москвы, Москва, Россия; 
6ГБУЗ «Московский клинический научный центр им. А.С. Логинова», Москва, Россия; 
7Московский научный исследовательский онкологический институт им. П.А. Герцена – филиал ФГБУ «Национальный медицинский 
исследовательский центр радиологии» Минздрава России, Москва, Россия; 
8ГАУЗ «Республиканский клинический онкологический диспансер» Минздрава Республики Башкортостан, Уфа, Россия; 
9ГБУЗ МО «Московский областной онкологический диспансер», Балашиха, Россия; 
10ФГБУ «Национальный медицинский исследовательский центр онкологии» Минздрава России, Ростов-на-Дону, Россия; 
11ГБУЗ «Троицкая городская больница» Департамента здравоохранения г. Москвы, Троицк, Россия; 
12ГБУЗ «Тверской областной клинический онкологический диспансер», Тверь, Россия; 
13ГБУ РО «Онкологический диспансер», Ростов-на-Дону, Россия; 
14ГБУЗ «Городская клиническая онкологическая больница №1» Департамента здравоохранения г. Москвы, Москва, Россия; 
15ГУЗ «Тульский областной онкологический диспансер», Тула, Россия; 
16ГБУЗ «Городская клиническая больница им. С.П. Боткина» Департамента здравоохранения г. Москвы, Москва, Россия; 
17ФГАУ «Лечебно-реабилитационный центр», Москва, Россия; 
18ГБУЗ НО «Нижегородский областной клинический онкологический диспансер», Нижний Новгород, Россия; 
19АУ «Республиканский клинический онкологический диспансер» Минздрава Чувашии, Чебоксары, Россия; 
20ООО «Медицинский центр восстановительного лечения», Подольск, Россия; 
21ГБУЗ «Челябинский областной клинический центр онкологии и ядерной медицины», Челябинск, Россия; 
22ГБУЗ ПК «Пермский краевой онкологический диспансер», Пермь, Россия; 
23ГАУЗ СО «Свердловский областной онкологический диспансер», Екатеринбург, Россия; 
24ГБУЗ «Оренбургский областной клинический онкологический диспансер», Оренбург, Россия 

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

70  JOURNAL OF MODERN ONCOLOGY. 2021; 23 (1): 68–76. СОВРЕМЕННАЯ ОНКОЛОГИЯ. 2021; 23 (1): 68–76.



Аннотация 
Актуальность. Данные об эффективности отдельных режимов эндокринотерапии и химиотерапии (ХТ) у больных гормо-
норезистентным метастатическим раком молочной железы (мРМЖ) после прогрессирования на ингибиторах CDK4/6 
(CDK4/6i) лимитированы; поиск эффективного режима терапии в данной клинической ситуации является актуальной за-
дачей клинической онкологии. 
Цель. Оценить эффективность и безопасность терапии эрибулином у больных HR+HER2-негативным мРМЖ после про-
грессирования на CDK4/6i; сравнить результаты российского исследования и американского наблюдательного исследо-
вания EMPOWER. 
Материалы и методы. В российское наблюдательное исследование включены 54 больных HR+HER2-негативным мРМЖ, 
которые получали лечение в 24 онкологических учреждениях (CDK4/6i; после прогрессирования – эрибулином). Медиа-
на возраста больных составила 56 лет; 75,9% пациенток имели рецидивирующий рак, 24,1% – первично-диссеминирован-
ный РМЖ; прогрессирование на CDK4/6i в первые 6 мес терапии имели 51,9% больных, в срок от 6 до 38 мес – 48,1%; вис-
церальные метастазы (МТС) имели 89,1% (МТС в печень – 65,5%, МТС в легкие – 52,8%), МТС в головной мозг – 7,5% боль-
ных. Предшествующая эрибулину ХТ включала антрациклины и таксаны – в 94,4% случаев. Оценена эффективность и 
безопасность терапии эрибулином у больных HR+HER2-негативным мРМЖ после прогрессирования на CDK4/6i, в том 
числе и в различным подгруппах, включая возраст, сайты метастазирования, полученное ранее лечение.  
Результаты. Эрибулин назначался в стандартном режиме 1,4 мг/м2 в 1 и 8-й дни, интервал между курсами – 21 день, чис-
ло проведенных курсов ХТ рибулином составило от 1 до 44, медиана – 8, среднее число – 10,5. При медиане наблюдения 
за больными 11,5 мес (от 3 до 36 мес) 30 (55,6%) пациенток продолжают терапию эрибулином в настоящее время, 
у 24 больных терапия отменена, причем в 22 (40,7%) случаях вследствие прогрессирования, у 2 (3,7%) – из-за непереноси-
мой токсичности. Максимальный ответ на терапию эрибулином включал частичный ответ (в 11 случаях, 24,4%), стабили-
зацию заболевания (в 30 случаях, 66,7%) и прогрессирование – у 4 (8,9%) больных. Медиана выживаемости без прогрес-
сирования (ВБП) на терапии эрибулином составила 10,0 мес; 6-месячная, 1-годичная и 2-летняя ВБП составила соответ-
ственно 79,5, 44,8 и 26,5%. Терапия эрибулином была равноэффективна в различных подгруппах (p>0,05) и не зависела от 
возраста больных, полученного ранее лечения, наличия висцеральных МТС и поражения печени. Лучший ответ на ХТ ри-
булином отмечен при МТС в легкие: медиана ВБП 24 мес vs 9,1 мес; р=0,056. Профиль безопасности был благоприятным; 
нежелательные явления отмечены у 34,5% больных, что потребовало коррекции дозы в 18,5% случаев. При медиане на-
блюдения 11,5 мес 92,6% больных остаются живы.  
Заключение. Эрибулин продемонстрировал высокую эффективность и благоприятный профиль безопасности при гор-
монорезистентном HER2-негативном мРМЖ, у больных с прогрессированием на CDK4/6i. 
 
Ключевые слова: HR+HER2-негативный мРМЖ, CDK4/6, комбинированная эндокринотерапия с ингибиторами CDK4/6, 
гормонорезистентность, эрибулин, эффективность химиотерапии эрибулином, безопасность химиотерапии эрибулином, 
висцеральные метастазы, метастазы в легкие 
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B reast cancer (BC) is the most common female oncopatho-
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]. 

The dominant variant of the disease both in early and advan-
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 
CDK4/6i 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/m2 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 

out in a 2-steps: the first reduction step – up to 1.1 mg/m2 (requi-
red by 9 patients, 16.7%) on days 1 and 8, the second reduction 
step – up to a dose of 0.7 mg/m2 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 

Visceral Liver Lung Brain Bone Skin or soft
tissue

89.1%
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7.5%

79.2%

18.9%

Fig. 1. The main sites of metastasis in patients with HR+/HER2- mBC at the start 
of eribulin therapy. 
Рис. 1. Основные сайты метастазирования у больных HR+HER2- мРМЖ на начало 
терапии эрибулином.

Fig. 2. PFS according to recurrent and de novo stage IV mBC (p=0.389). 
Рис. 2. ВБП у больных рецидивирующим и de novo мРМЖ IV стадии (р=0,389).
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Fig. 3. PFS according to line of eribulin chemotherapy (p=0.567). 
Рис. 3. ВБП в зависимости от линии ХТ эрибулином (р=0,567).
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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 CDK4/6i 
(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 

Table 1. Clinical characteristics of patients and the therapy prior to eribulin 
Таблица 1. Клиническая характеристика пациенток и предшествующей эрибулину терапии 

Clinical Characteristics Number of Patients, N % of Patients

Age of patients 

Median (range) 56 (27–79 y.o.)

Under 40 y.o. 5 9.3

40–50 y.o. 12 22.2

50–60 y.o. 22 40.7

Over 60 y.o. 15 27.8

BC stage

Recurrent 41 75.9

De novo stage IV 13 24.1

BC stage at the time of primary treatment

I 9 16.7

IIA 8 14.8

IIB 13 24.1

IIIA 2 3.7

IIIB 15 27.8

IIIC 7 13.0

Histological type of BC

Invasive ductal 29 53.7

Invasive lobular 6 11.1

Other 19 35.2

Prior therapy with CDK4/6i

Palbociclib 41 75.9

Ribociclib 12 22.2

Both CDK4/6i 1 1.9

Endocrine partner to CDK4/6i

Aromatase inhibitors 28 51.9

Fulvestrant 26 48.1

CDK4/6i prescription line

First 27 50.0

Second 19 35.2

≥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 51.9

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
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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/m2, 
and a dose reduction to 0.7 mg/m2 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 CDK4/6i 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. 

Table 2. Eribulin chemotherapy in patients with CDK4/6i-pretreated HR+/HER2- mBC: main indicators and efficacy assessment 
Таблица 2. ХТ эрибулином у больных CDK4/6i-предлеченным HR+HER2- мРМЖ: основные показатели и оценка эффективности

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/m2 9 16.7

Up to 0.7 mg/m2 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 3.7

Maximum response to eribulin therapy

Partial response 11 24.4

Stabilization 30 66.7

Progression 4 8.9
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Fig. 4. PFS according to liver metastases (p=0.663). 
Рис. 4. ВБП в зависимости от наличия/отсутствия МТС в печень (р=0,663).
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Fig. 5. PFS according to bone metastases (p=0.726). 
Рис. 5. ВБП в зависимости от наличия/отсутствия костных МТС (р=0,726).

PFS, skin and soft tissue
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Fig. 6. PFS according to skin and soft tissue metastases (p=0.726). 
Рис. 6. ВБП в зависимости от наличия/отсутствия кожных и мягкотканых МТС (р=0,726).
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Fig. 7. PFS according to lung metastases (p=0.056). 
Рис. 7. ВБП в зависимости от наличия/отсутствия МТС в легкие (р=0,056). 

Safety and PFS
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Fig. 8. PFS according to adverse events during eribulin therapy (p=0.648). 
Рис. 8. Влияние развития нежелательных явлений при терапии эрибулином 
на показатели ВБП (р=0,648). 

PFS , subgroup of dose reduction
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Fig. 9. PFS according to dose reduction of eribulin (p=0.612). 
Рис. 9. Влияние редукции дозы эрибулина на показатели ВБП (р=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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