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1Тезисы

Уважаемый читатель!

Вы держите в руках номер, в котором представлены тезисы и клинические случаи IV Москов-
ской международной школы молодых ученых по гематологии им. С. П. Боткина. Школа прошла 
1–2 марта 2024 года в Москве и была организована кафедрой гематологии и трансфузиологии 
имени академиков И.А. Кассирского и А.И. Воробьева совместно с НИИ детской онкологии, ге-
матологии и трансплантологии им. Р.М. Горбачевой, ПСПбГМУ имени академика И.П. Павлова 
и АНО «Московская школа гематологии». 

В этом году существенно изменился формат школы. Во-первых, большая часть участников 
(52 %) получили возможность представить данные в виде устных докладов. Во-вторых, к оценке 
работ был приглашен 21 эксперт, в том числе из-за рубежа. Это привело к расширению геогра-
фии стран-участниц. Помимо постсоветских стран, мы получили работы от участников из Саудов-
ской Аравии, Иордании, Египта. Наконец, главная перемена состоит в том, что официальным язы-
ком конференции стал английский язык. Суммарно на школу было подано 68 работ, из которых 
52 работы представляли собой оригинальные исследования, 16 — клинические случаи. Двадцать 
семь работ были отобраны на устный доклад.

Конференция была посвящена онкогематологии. Оценка проводилась в 5 категориях: транс-
плантация, лимфопролиферативные и плазмоклеточные болезни, острые лейкозы, миелопроли-
феративные болезни, биология.
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В экспертную комиссию по разделу «Трансплантация» вошли:
профессор Александр Дмитриевич Кулагин, директор НИИ детской онкологии, гематологии 

и трансплантологии им. Р.М. Горбачевой, Санкт-Петербург, главный внештатный специалист-ге-
матолог по Северо-Западному федеральному округу, Санкт-Петербург;

профессор Иван Сергеевич Моисеев, заместитель директора по научной работе НИИ дет-
ской онкологии, гематологии и трансплантологии имени Р.М. Горбачевой, Санкт-Петербург;

Гамалетдин Мохамед Фатхи, консультант и управляющий директор отделения гематологии и 
трансплантации костного мозга Больницы Института Насера для исследований и лечения, Египет.

Экспертами по разделу «Лимфопролиферативные и плазмоклеточные болезни» были:
Наталья Михайловна Михайлова, руководитель отдела клинической онкологии НИИ детской 

онкологии, гематологии и трансплантологии имени Р.М. Горбачевой, Санкт-Петербург;
профессор Владислав Олегович Саржевский, заместитель главного врача по онкологии 

Национального медико-хирургического центра им. Н.И. Пирогова, Москва;
профессор Гаяне Сепуговна Тумян, заведующая отделением противоопухолевой лекар-

ственной терапии и гематологии Национального медицинского исследовательского центра он-
кологии имени Н.Н. Блохина, Москва;

Джон Апостолидис, консультант-гематолог отделения взрослой гематологии и трансплантации 
стволовых клеток Специализированной больницы короля Фахада, Даммам, Саудовская Аравия;

профессор Рейяд Дада, консультант по гематологии и онкологии Специализированной боль-
ницы и исследовательского центра короля Фейсала, Альрвада, Джидда, Саудовская Аравия;

профессор Мохамед Абдельмути Мохамед Самра, консультант по медицинской онкологии 
и гематологии отделения гематологии и трансплантации костного мозга, декан Национального 
института рака, Каирский университет, Египет.

Экспертами в категории «Острые лейкозы» выступили:
профессор Вадим Вадимович Птушкин, руководитель гематологической службы Городской 

больницы имени С.П. Боткина, Москва. Главный внештатный гематолог Москвы, Москва;
профессор Ахмед Абси, Министерство здравоохранения Национальной гвардии — отдел 

здравоохранения, Медицинский город короля Абдулазиза, Джидда, Саудовская Аравия;
профессор Сергей Николаевич Бондаренко, заместитель директора НИИ детской онколо-

гии, гематологии и трансплантологии им. Р.М. Горбачевой, Первый Санкт-Петербургский госу-
дарственный медицинский университет им. академика И.П. Павлова, Санкт-Петербург;

Лариса Леонидовна Гиршова, старший научный сотрудник НИИ иммуноонкологии, ННМЦ 
«Центр персонализированной медицины», Санкт-Петербург;

Ирина Анатольевна Лукьянова, заведующая поликлиникой онкологии и химиотерапии ге-
мобластозов и депрессий кроветворения Национального медицинского исследовательского 
центра гематологии, Москва.

Экспертизу работ, поданных в раздел «Миелопролиферативные болезни», проводили: 
профессор Ольга Юрьевна Виноградова, ведущий научный сотрудник Московского город-

ского гематологического центра ГКБ им. С.П. Боткина, Москва;
профессор Василий Анатольевич Шуваев, заведующий поликлиническим отделением Рос-

сийского научно-исследовательского института гематологии и трансфузиологии Федерального 
медико-биологического агентства России, Санкт-Петербург;

Елена Владиславовна Морозова, руководитель отделения онкологии, гематологии и транс-
плантологии для подростков и взрослых НИИ детской онкологии, гематологии и трансплантоло-
гии имени Р.М. Горбачевой, Санкт-Петербург.
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Экспертами в разделе «Биология» выступили:
Андрей Борисович Судариков, заведующий отделением молекулярной генетики Националь-

ного медицинского исследовательского центра гематологии, Москва;
Максим Леонидович Филипенко, заведующий лабораторией фармакогеномики Института 

химической биологии и фундаментальной медицины СО РАН, Новосибирск;
Григорий Анатольевич Цаур, заведующий лабораторией молекулярной биологии, иммуно-

фенотипирования и патоморфологии Областной детской клинической больницы № 1, Екатерин-
бург, Россия.

В мероприятии участвовали 523 специалиста (270 очно и 253 онлайн) из 7 стран (Российская 
Федерация, Республика Беларусь, Республика Казахстан, Египет, Германия, Саудовская Аравия, 
Иордания), из них граждан России 499, иностранных граждан 24. Авторы тезисов, набравших 
наибольшее число баллов, были признаны лучшими. Победителями школы молодых ученых ста-
ли:

Алексина Алексеевна Шатилова, младший научный сотрудник НИО иммуноонкологии НИЦ 
персонализированной онкологии НЦМУ «Центр персонализированной медицины» ФГБУ «НМИЦ 
имени В.А.Алмазова», г. Санкт-Петербург;

Туйара Никоновна Александрова, врач-гематолог отделения гематологии, Республиканской 
больницы № 1 — Национального центра медицины им. М.Е. Николаева, г. Якутск;

Анастасия Германовна Попова, врач-ординатор 2-го года обучения по специальности «гема-
тология» в ФГАОУ ВО «РНИМУ им. Н. И. Пирогова», г. Москва;

Мария Александровна Санникова, врач-гематолог дневного стационара гематологии онко-
логии и химиотерапии Московского гематологического центра ГБУЗ ГКБ им. С.П. Боткина ДЗМ, 
Москва;

Полина Вячеславовна Коцелябина, врач-ординатор 2-го года обучения по специальности 
«гематология» в НИИ детской онкологии, гематологии и трансплантологии имени Р.М. Горбаче-
вой, ПСПБГМУ им. академика Павлова, г. Санкт-Петербург.

Победители награждены премиальной стажировкой в медицинской клинике «Princess Noorah 
Oncology Center, King Abdulaziz Medical City», в городе Джедда, в Саудовской Аравии. 

V Московская международная школа молодых ученых по гематологии им. С. П. Боткина со-
стоится 28 февраля — 1 марта 2025 года. К участию принимаются тезисы оригинальных исследо-
ваний и описания клинических случаев. Как и в 2024 году, преимущественными темами школы 
станут трансляционные исследования в области онкогематологии и гематологии. Подробная ин-
формация о правилах подачи работ будет опубликована на сайте Московской школы гематоло-
гии (https://mshg.ru), на страницах журнала «Клиническая онкогематология». 

Ждем новых победителей на школе в 2025 году!
С уважением,

оргкомитет IV Московской международной  
школы молодых ученых по гематологии  

им. С. П. Боткина
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СЕССИЯ 1 
ОСТРЫЕ ЛЕЙКОЗЫ

Experience with midostaurin therapy in adult patients with newly  
diagnosed FLT3 mutated acute myeloid leukemia

NK Pastukhov1, SN Bondarenko1, BI Ayubova1, DK Zhogolev1, AG Smirnova1,  
YuYu Vlasova1, EV Karyagina2, OS Uspenskaya3, YuS Neredko4, EA Pashneva5,  

AP Kochergina6, NB Esifyeva7, TI Brazhkina8, RK Ilyasov9, IM Barkhatov1,  
TL Gindina1, IS Moiseev1, AD Kulagin1

1 RM Gorbacheva Research Institute of Pediatric Oncology, Hematology and Transplantation; 
 IP Pavlov First Saint Petersburg State Medical University, 6/8 L’va Tolstogo ul.,  

Saint Petersburg, Russian Federation, 197022

2 City Hospital No. 15, 4. Avangardnaya ul., St. Petersburg, Russian Federation, 198205

3 Leningrad Regional Clinical Hospital, 45/49, Lunacharskogo pr., Saint Petersburg, Russian Federation, 194291

4 Stavropol Regional Clinical Oncological Dispensary, 182a, Oktyabr’skaya st., Stavropol’, Russian Federation, 355047

5 Volgograd Regional Clinical Oncology Dispensary, 78, after Zemlyachky st., 
 Volgograd, Russian Federation, 400117

6 Altai Regional Clinical Hospital, 1, Lyapidevskogo st., Barnaul, Russian Federation, 656045

7 Ulyanovsk Regional Clinical Hospital, 7, Tret’yego Internatsionala ul., Ulyanovsk, Russian Federation, 432017

8 Ivanovo Regional Clinical Hospital, 1, Lyubimova st., Ivanovo,  
Russian Federation, 153000

9 VМ Efetov Crimean Republican Oncological Clinical Dispensary, 49a, Bespalova st., Simferopol,  
Republic of Crimea, Russian Federation, 295023

Introduction. FMS-like tyrosine kinase 3 (FLT3) gene 
mutations are the most frequently detected genetic aber-
rations in patients with newly diagnosed acute myeloid 
leukemia (AML), identified in approximately 30 % of pa-
tients. FLT3 mutations are associated with a higher re-
lapse rate and can lead to worse overall (OS) and event-
free (EFS) survival. The addition of midostaurin, an FLT3 
tyrosine kinase inhibitor, to standard chemotherapy (CT) 
for FLT3+ AML and after allogeneic hematopoietic stem 
cell transplantation (allo-HSCT) improves OS and EFS.

Objectives. To evaluate the results of therapy in adult 
patients with FLT3+ AML, who received midostaurin in 
combination with standard CT, as well as after allo-HSCT.

Methods. In this study 97 patients were enrolled, all of 
them received program chemotherapy with midostau-
rin in induction, consolidation and maintenance therapy. 
The median age was 46 (18–74) years. Median follow-up 
was 14.0 (0.1–41.7) months. The FLT3-ITD mutation was 
detected in 77 (79 %) patients. The favorable prognostic 
group ELN2022 (Fav-ELN2022) included 5 (5 %) patients, 
the intermediate prognostic group (Int-ELN2022)  —  
81 (84 %) patients, and the unfavorable prognostic group 
(Unfav-ELN2022) — 11 (11 %) patients.

Results. Complete remission (CR) was achieved 
in 71 (66  %) patients (Fav-ELN2022  — 100  %;  
Int-ELN2022  — 74  % and Unfav-ELN2022  — 55  %). 
Early mortality rate was 6.2 % (5 patients — sepsis, 1 —  
COVID-19). 20 (20.6 %) patients were primary refrac-
tory. The rate of primary refractoriness was higher 
in Unf-ELN2022  — 45  % than in Int-ELN2022 and in  
Fav-ELN2022  — 18.5  % and 0  % respectively. Al-
lo-HSCT was performed in 38 (39 %) patients, of which 
19 (50  %) were in the first CR. Midostaurin was re-
started in 17 patients after allo-HSCT, with a median of  
72 (26–370) days. The median duration of CR was  
8.9 (1.1–40.9) months. OS was 63  % (95  %CI 53–72) 
(Figure 1) and EFS was 40 % (95 %CI 31–50) (Figure 2). 
33 (46  %) patients subsequently developed a relapse 
with a median of 7.2 (1.3–24.9) months. Therapy with 
midostaurin was well tolerated; no adverse events re-
quiring discontinuation of treatment were observed.

Conclusions. Midostaurin is effective and safe for use 
in combination with standard CT and after allo-HSCT in 
adult patients with FLT3+ AML.

Key words: acute myeloid leukemia, FLT-3, 
midostaurin. 
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An effective prognostic model for survival in patients  
with acute myeloblastic leukemia

MA Kolesnikova1, AV Senkova2, MA Zenkova2

1 City Clinical Hospital № 2, 21, Polzunova st., Novosibirsk, Russian Federation, 630051

2 Institute of Chemical Biology and Fundamental Medicine, Siberian Branch of the Russian Academy of Sciences, 8, 
Akademika Lavrent’yeva pr., Novosibirsk, Russian Federation, 630090

Figure 1. Overall survival Figure 2. Event-free survival
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Introduction. Acute myeloid leukemia (AML) is a disease 
in which malignant transformation and uncontrolled 
proliferation of myeloid progenitor cells occur. For selec-
tion of optimal treatment approaches and prediction of 
response to therapy patients with AML are divided into 
groups based on genetic factors and clinical characte
ristics. Despite this risk stratification, response to the
rapy and disease outcome for an individual AML patient 
depend on many factors related to the patient’s clinical 
characteristics and tumor subtype. One important factor 
is the resistance of leukemic cells to chemotherapeutic 
agents, which represents one of the main obstacles to im-
proving the survival outcomes of patients with AML. Our 
study used a new prognostic scale for risk stratification 
of AML patients, based on identifying the sensitivity or 
resistance of leukemic cells to chemotherapeutic drugs.

Objectives. The purpose of our study was to develop an 
effective model for predicting survival in patients with 
AML.

Methods. The study included 53 patients who received 
treatment at the State Budgetary Healthcare Institu-
tion NSO City Clinical Hospital 2 from January 1, 2014 
to December 31, 2018. The median age of the patients 
was 51.2 ± 14.5 years, there were 25 men (47.2 %), and 
28 women (52.8 %). All patients underwent a standard 
examination, including genetic, molecular cytogenetic 
examination of the bone marrow, and flow cytometry 

of the bone marrow. Leukemic cells were isolated from 
the bone marrow of patients with AML according to 
standard methods. After isolation they were cultured in 
IMDM medium supplemented with 10 % fetal bovine se-
rum and a 1 % solution of antibiotics and antimycotics  
(10,000 μg/ml streptomycin, 10,000 IU/ml penicillin and 
25 µg/ml amphotericin) at 37 ◦C with 5  % CO2. Next, 
the cells were incubated with various doses of cytosta
tic drugs for 72 hours, a WST1 solution was added, after 
which IC50 was assessed using a spectrophotometer. To-
tal RNA was extracted from tumor cells for RNA quantifi-
cation using real-time qPCR. As part of the study, immu-
nocytochemical determination of P-glycoprotein (P-gp) 
was performed in bone marrow smears of patients with 
AML. Univariate and multivariate analyzes were per-
formed to construct an effective model for predicting 
survival in patients with AML.

Results. The response to antileukemic therapy was as-
sessed in each patient with AML after 1–2 courses of in-
duction chemotherapy. The majority of patients had pri-
mary chemo resistance (60.4 %). Remission and relapse 
were achieved in 30.2 % and 9.4 % of AML patients. In 
the present study, we compared the influence of estab-
lished prognostic factors and parameters reflecting the 
multidrug resistance (MDR) phenotype of tumor cells 
(drug sensitivity, MDR1/P-gp mRNA expression) on re-
sponse to therapy and, as a consequence, on the progno-
sis of patients with AML.
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In addition to the standard prognostic factors men-
tioned above, the analysis included clinical parameters, 
including hemorrhagic, infectious and hyperplastic ma
nifestations, anemia, intoxication as well as relation to 
previous therapy (primary or secondary AML).

Patients with AML who received induction therapy 
with intensive anthracycline-based treatment were ana-
lyzed separately. In this group of AML patients, statistical-
ly significant (p < 0.05) positive correlations of response 
to therapy were identified according to the following 
parameters: strong correlations with cell sensitivity to 
daunorubicin (r = 0.72); moderate correlations — with 
general sensitivity to cytostatic drugs (r = 0.61), age 
(r  =  0.55), karyotype of leukemic cells (r = 0.60), risk 
stratification by genetics (r = 0.70), stratification progno-
sis based on cytogenetic/molecular markers and clinical 
characteristics (hereinafter standard prognosis stratifi-
cation) (r = 0.55).

Thus, among the analyzed prognostic factors influ-
encing response to therapy in patients with AML, the 
sensitivity of tumor cells to chemotherapeutic drugs 
in vitro and the karyotype of tumor cells may have the 
greatest prognostic value. Based on the presented data, 
we developed a prognostic score based on assessing the 
sensitivity of tumor cells to chemotherapeutic drugs and 
the expression of MDR1 mRNA in tumor cells, as well as 
standard prognostic factors (leukemia origin, karyotype, 
age, presence of aberrant immunophenotype) for risk 
stratification of AML patients.

All patients were divided into groups according to the 
sensitivity of leukemic cells to cytotoxic drugs (high, me-
dium, low), the level of MDR1 mRNA expression (weak, 
moderate, strong), the presence of one or more unfa-
vorable mutations in tumor cells, the age of the patient  
(< 40 years, 40–60 years, > 60 years) and the presence of 
one or more markers of aberrant immunophenotype in 
tumor cells. Based on the sum of scores for all parameters 

of our prognostic scale, patients can be divided into three 
risk groups: 0–2 — low-risk group, 3–5 — intermedi-
ate-risk group, 6–12 — high-risk group, which allows us 
to predict the response of a particular patient to the che-
motherapy protocol before starting treatment. Among 
patients with AML, the risk group distribution according 
to our prognostic score correlated best with response to 
therapy (r = 0.84). On univariate analysis, the risk group 
defined by genetic risk stratification (RR 1.96, 95  % CI 
1.03–3.68, p = 0.039) and the risk group defined by our 
prognostic score (RR 1.17, 95 % CI 1.17–3.93, p = 0.01), 
demonstrated the greatest impact on overall survival of 
leukemia patients. In a multivariate analysis to predict 
patient survival, a model was built based on the inclusion 
of such parameters as the level of white blood cells, risk 
stratification according to our prognostic scale, the de-
gree of anemia, the presence of infectious complications 
and intoxication syndrome (model p value = 0.035).

The greatest impact on overall survival of AML pa-
tients was exerted by the risk group determined by our 
prognostic score (HR 2.8, 95 % CI 1.31–6.02, p = 0.008). 
In summary, univariate and multivariate Cox proportio
nal hazards regression analyzes clearly demonstrated 
that risk stratification according to the prognostic score 
presented in this work is an independent prognostic fac-
tor for overall survival in patients with AML.

Conclusions. Thus, risk stratification of patients with 
AML according to the developed prognostic scale can 
be used to predict both response to therapy and overall 
survival in patients with AML. The level of leukocytosis, 
the degree of anemia, the presence of infectious com-
plications and intoxication syndrome at the onset also 
play an important role in survival diseases. The data 
obtained can be used in clinical practice for effective se-
lection of therapy and prediction of survival in patients 
with AML.

Combination of BCL2 inhibitor with azacitidine in the treatment  
of elderly patients with newly diagnosed acute myeloid leukemia

MA Granatkin1,2, EA Nikitin1,2, MI Kislova1, ES Mikhailov2, AA Zinchuk1, VA Doronin1

1 SP Botkin City Clinical Hospital, 5 2-i Botkinskii pr-d, Moscow, Russian Federation, 125284

2 Russian Medical Academy of Postgraduate Education, 2/1 Barrikadnaya ul., Moscow, Russian Federation, 125993

Introduction. BCL2 inhibitor venetoclax in combina-
tion with azacitidine (AzaVen) shows good results in the 
treatment of newly diagnosed acute myeloid leukemia 
(AML) in elderly patients not candidates for standard in-
tensive chemotherapy

Objectives. Retrospective analysis of the efficiency and 
tolerability of AzaVen in primary elderly patients with 

AML and identification of problems associated with its 
use in real clinical practice.

Methods. The retrospective study included a cohort of 
patients (n = 91) observed at the S.P. Botkin City Clinical 
Hospital in the period from 2017 to 2023 years. Statisti-
cal processing was carried out using the GraphPad Prism 
program, version 8.0.0 for Windows, GraphPad Software 
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(USA, www.graphpad.com). Survival and cumulative risk 
curves were constructed using the Kaplan-Meier method, 
and differences in the study groups were calculated using 
the log-rank test. Differences were considered significant 
at p < 0.05. The sample was characterized by descriptive 
statistics methods.

Results. The median age was 70 years (range 55– 
90 years), 56 % of patients were over 70 years old. The 
median follow-up period for patients was 9.8 months. 
Fifty-one percent of patients were males. According to 
the 2022 ELN risk classification, 79  % of patients had 
intermediate risk, 8 % had favorable risk, 12 % had un-
favorable risk, with no data provided in 1 patient. The 
median duration of therapy was 4.9 months. (range 0.9– 
42 months). By the time of the final analysis, 50 patients 
continue to receive treatment. Forty-one patients had 
therapy discontinued (25 patients due to relapse of the 
disease, 10 were found to be primarily refractory to this 
therapy, 6 died during therapy). Median overall survival 
was 22.2 months (Figure 1). Among the patients who 

died (n = 42), the causes of death were: progression of 
AML (55 %), infectious complications (45 %). Remission 
was achieved in 74 patients. Complete remission (CR) 
was achieved in 36 patients (42.9  %). Complete remis-
sion with incomplete recovery (CRi) was recorded in  
18 patients (21.4 %). Complete remission with partial re-
covery (CRh) — 8 people (9.5 %) Morphological remis-
sion (MLFS), as the maximum response to therapy, was 
recorded in 12 patients (14.3 %). The median time to re-
sponse was 1.2 months (range 0.2–4.6 months) (Figure 
2). During cycle 1, therapy was suspended in 22 (24 %) 
patients due to the development of infectious complica-
tions. Six people received antifungal therapy during the 
1st cycle (3 patients to prevent fungal complications).

Conclusions. The combination of venetoclax and azaci
tide demonstrates good tolerability, clinically significant 
benefits in overall survival, remission rates for elderly 
patients with newly diagnosed acute myeloid leukemia 
who have not previously received treatment and are not 
candidates for an intensive course of chemotherapy.

Figure 1. Overall survival Figure 2. Time to response to therapy
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Combination of BCL2 inhibitor and low-dose cytarabine in the treatment  
of elderly patients with newly diagnosed acute myeloid leukemia

AA Zinchuk1,2, MA Granatkin1, VA Doronin1, EA Nikitin1, YuN Kobzev1, NI Stuklov2, VV Ptushkin1

1 SP Botkin City Clinical Hospital, 5 2-i Botkinskii pr-d,  
Moscow, Russian Federation, 125284

2 Peoples’ Friendship University of Russia, 6, Mikluho-Maklaya,  
Moscow, Russian Federation, 117198

Introduction. A BCL2 inhibitor in combination with 
low-dose cytarabine (LDAC-Ven) shows good results in 
the treatment of newly diagnosed acute myeloid leuke-
mia (AML) in elderly patients who are not candidates for 
standard intensive chemotherapy [1].

Objectives. Retrospective analysis of the effectiveness 
and tolerability of LDAC-Ven in primary elderly patients 
with AML, as well as identification of problems associa
ted with its use in real clinical practice.
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Methods. The retrospective study included a cohort of 
patients (n = 31) observed at the S.P. Botkin City Clini-
cal Hospital, Moscow Healthcare Department in the 
period from 2021 to 2023 years. The median age was 
73 years (range 56–82 years), 51 % of patients were over 
70 years old. The median follow-up period for patients 
was 8.5  months. (range 0.5–31.7 months). Statistical 
processing was carried out using the GraphPad Prism 
program, version 8.0.0 for Windows, GraphPad Software 
(USA, www.graphpad.com). Survival and cumulative risk 
curves were constructed using the Kaplan-Meier method, 
and differences in the study groups were calculated using 
the log-rank test. Differences were considered significant 
at p < 0.05. The sample was characterized by descriptive 
statistics methods.

Results. The median duration of therapy was 5 months. 
(range 0.5–12.3 months). At the time of final analysis, 
11 patients remained on treatment. In twenty patients, 
therapy was discontinued (8 were transferred to ano
ther line of therapy due to disease progression, 11 died, 
1 were transferred to another line due to allergies). The 
median overall survival was 20 months (Figure 1). Among 
the patients who died (n = 11), the causes of death were: 
progression of AML (n = 6), infectious complications not 
associated with COVID-19 (n = 4), COVID-19 (n = 1). Re-

mission was achieved in 22 patients (71  %). Of these, 
complete remission (CR) was achieved in 14 patients 
(63.5 %). Complete remission with incomplete recovery 
(CRi) was recorded in 5 patients (23 %). Morphological 
remission (MLFS), as the maximum response to therapy, 
was recorded in 3 patients (13.5  %). In 9 patients, re-
mission was not achieved (6 patients were primary re-
fractory to therapy, 2 died before response assessment, 
1  during the 1st cycle). The median time to remission 
was 1.1 months (range 0.4–4.6 months). Among the pa-
tients who achieved remission, 8 patients had a relapse 
of the disease. The median response to therapy was 
2.1  months (Figure 2). The median until loss of remis-
sion is 4.5 months. During the 1st cycle of therapy, the fol-
lowing complications were recorded: neutropenia grade 
4 — 25 patients (81 %), anemia grade 3 — 25 patients 
(81 %), thrombocytopenia grade 4 — 12 patients (38 %), 
febrile neutropenia — 7 patients (23  %), infections — 
3 patients (10 %).

Conclusions. The combination of venetoclax and LDAC 
demonstrates good tolerability, clinically significant 
benefits in overall survival, remission rates for elderly 
patients with newly diagnosed acute myeloid leukemia 
who have not previously received treatment and are not 
candidates for an intensive course of chemotherapy.

Figure 1. Median duration of response to LDAC-Ven Figure 2. Overall survival of patients treated with LDAC-Ven
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Experience of treatment acute myeloid leukemia with FLT3  
mutations in the Botkin Hospital, Moscow
EA Tantsura*1,2, ES Mikhailov1, VA Doronin1, EA Nikitin1,2

1 SP Botkin City Clinical Hospital, 5 2-i Botkinskii pr-d, Moscow, Russian Federation, 125284

2 Russian Medical Academy of Postgraduate Education, 7 bld. 2 2-i Botkinskii pr-d,  
Moscow, Russian Federation, 125284

*Correspondence: EA Tantsura, aldjeron19@mail.ru

Introduction. The FLT3 gene is a crucial prognostic 
factor in patients with acute myeloid leukemia (AML). 
Mutations in the FMS-like tyrosine kinase-3 (FLT3) 
gene occur in approximately 30 % of AML patients. The 
most common mutations in the FLT3 gene are internal 
tandem duplications (ITD) in the juxtamembrane do-
main, detected in approximately 25  % of cases. Point 
mutations in the tyrosine kinase domain (TKD) are less 
common, occurring in 7-10 % of patients. According to 
ELN2022, AML with FLT3 mutations is classified as in-
termediate risk; however, the presence of this mutation 
complicates treatment response and correlates with 
prognosis.

Objectives. To analyze the survival of patients with new-
ly diagnosed AML with FLT3 gene mutations based on 
the intensity of therapy and inclusion of tyrosine kinase 
inhibitors (TKIs) in the treatment regimen.

Materials and methods. A retrospective analysis of me
dical records was conducted for patients from September 
1, 2021, to September 1, 2023. The study included indi-
viduals with newly diagnosed AML and diagnosed FLT3 
mutations. Diagnosis verification used morphological, 
flowcytometric, cytogenetic, and molecular methods in 
accordance with the 2020 clinical recommendations for 

AML treatment. FLT3 gene mutations were determined 
by polymerase chain reaction (PCR). Survival analysis 
was conducted based on treatment intensity and inclu-
sion of TKIs using the Kaplan-Meier method. Statistical 
significance of survival differences in the study groups 
was assessed using the log-rank test, considering diffe
rences significant at p < 0.05.

Results. The study included 49 patients, with 61.2  % 
being female and 38.8  % male. The median age at di
sease onset was 54.7 years (range 18–79 years). Pa-
tient somatic status, evaluated by Karnofsky and ECOG 
scales, had median values of 70 % and 2, respectively. 
FLT3-ITD mutation was detected in 85.7 %, FLT3-TKD 
in 16.3 %, and both mutations in 1 patient. The medi-
an overall survival in the study group was 86.43 weeks. 
Midostaurin was the TKI of choice. The best response 
in FLT3+ AML treatment was observed in patients re-
ceiving intensive chemotherapy with midostaurin 
(“7+3” induction and consolidating courses with in-
termediate doses of cytarabine) followed by allogene-
ic stem cell transplantation (SCT) (n  =  7) in the first-
line therapy. Median overall survival (OS) in this group 
was not reached. When using other midostaurin-con-
taining therapy combinations without SCT (n  =  17), 
the median OS was 25 weeks (p  =  0.0343) (Figure 1).  

Figure 1. Overall survival
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Similar results were obtained in patients on therapy 
without midostaurin addition (n  = 25). Complete re-
sponse to treatment was achieved in 59.10  % of pa-
tients, refractoriness in 22.70  %, and 18.20  % died 
during myelotoxic aplasia. Causes of mortality were 
infection (50 %, n = 12), progression (41.6 %, n = 10), 
stroke (4.2 %, n = 1), and COVID-19 (4.2 %, n = 1).

Conclusions. The detection of FLT3 mutation serves 
as a predictor of unfavorable prognosis in AML. Iden-

tifying this mutation at the disease onset is an integral 
diagnostic step. Adding TKIs to intensive chemothe
rapy, particularly “7+3”, followed by allogeneic stem 
cell transplantation, yielded the best results in first-
line therapy. Including TKIs in other therapy regimens 
without stem cell transplantation did not show advan-
tages. Chemotherapy courses without midostaurin for 
FLT3+ AML in this study demonstrated unsatisfactory 
results.

Acute myeloid leukemia with mutations in epigenetic modifiers:  
molecular features and prognosis

AA Shatilova*, IG Budaeva, RH Abasov, YuD Matvienko, SA Silonov, AE Ershova, SV Smirnov, EG Lomaia,  
TS Nikulina, YuV Mirolyubova, YuA Alekseeva, LL Girshova

VA Almazov National Medical Research Centre, 2 Akkuratova st.,  
Saint-Petersburg, Russian Federation, 197341

*Correspondence: AA Shatilova, alexina-96@list.ru, +7 (911) 476-35-58

Introduction. Abnormalities in epigenetic regulation 
due to specific somatic mutations in relevant genes are 
the important step in leukemia development. The detec-
tion frequency of IDH1/2, DNMT3A and ASXL1 mutations 
among patients with newly diagnosed acute myeloid leu-
kemia (AML) is high. Prognostic value is obvious for mu-
tations in ASXL1, but only for patients without favorable 
genetic alterations (ELN-2022). Molecular features and 
impact on prognosis in different cohorts (including fa-
vorable risk group) of IDH1/2, DNMT3A and ASXL1 mu-
tations require further investigation. 

Objectives. To assess the concomitant genetic abnorma
lities using next-generation sequencing (NGS) and eva
luate the prognosis for newly diagnosed AML with muta-
tions in epigenetic regulators.

Methods. This study included 147 patients with new-
ly diagnosed AML (74 males and 73 females) with me-
dian age of 51 years (18-90). Standard (“7+3”), high 
(“HiDAC”, “FLAG±Ida”), and low (HMA or LDAra-C ± 
venetoclax) intensity chemotherapy regimens were ad-
ministered to 131 patients. Patients were stratified ac-
cording to ELN-2022: 24,2 % into favorable, 46,8 % into 
intermediate and 29 % into adverse risk categories. We 
have analyzed IDH1 R132, IDH2 R140, DNMT3A R882 
and ASXL1 exon 12 mutations using droplet digital PCR 
and Sanger sequencing. NGS was performed on 18 DNA 
samples from patients with mutations in epigenetic 
modifiers. Statistical analysis included the estimation 
of complete remission rate (CRR), incidence of early 
(during the first 6 mon.) relapse (ER), overall survival 
(OS), relapse-free survival (RFS), and cumulative inci-
dence of relapse (CIR).

Results. The frequency of DNMT3A R882 mutation was 
17,7 %, IDH mutations — 15,6 % (IDH1 R132 — 6,1 % 
and IDH2 R140 — 9,5 %), exon 12 ASXL1 mutations — 
9,6 %. IDH mutations were closely associated with muta-
tions R882 in DNMT3A (30,8 % vs 12,4 %, p = 0,02). The 
co-incidence of NPM1 mutation and association of mu-
tations in epigenetic modifiers with patient’s karyotype 
are presented in Table 1. Based on NGS-panel sequencing 
results, the majority of coexisting mutated genes were in-
volved in RAS signaling (20,3 %), DNA repair (18 %) and 
receptors/kinases (15,6 %) (Figure 1). Patients with mu-
tations in epigenetic modifiers and concomitant NRAS/
KRAS-mutations had inferior OS (median 14 mon. vs 
21,2 mon., p = 0,045). When NF1-mutations presented, 
there were less CRR (40 % vs 87,5 %, p = 0,021). CRR was 
also fewer in case of 9 or more mutated genes (Figure 2).

R882 mutation in DNMT3A was associated with 
worse prognosis among following categories: 

•	 Patients with cytogenetically-normal AML: OS 
11,3 mon. vs 24,1 mon., р = 0,048;

•	 NPM1-mutated AML: ER 50  % vs 7,7  %, 
р = 0,028; OS 10,7 mon. vs 24,1 mon., р = 0,006; 
RFS 5,5 mon. vs 14,8 mon., р = 0,03; CIR 83,3 % 
vs 55 %, p = 0,045;

•	 FLT3-ITD-positive AML: CIR 100  % vs 60,8  %, 
р = 0,036; ER 100 % vs 29,4 %, р = 0,022;

•	 Favorable risk group (ELN-2022): median OS 
wasn’t reached vs 11,3 mon., p = 0,027. 

Patients with triple-mutated AML (DNMT3A R882 +  
NPM1 + FLT3-ITD) had worse prognosis than pa-
tients with only two mutations (NPM1 + FLT3-ITD):  
OS 10,7  mon. vs 20,1 mon., р = 0,049; RFS 5,3 mon. 
vs 19,9 mon., р = 0,04; CIR 100  % vs 50  %, p = 0,037;  
ER 100 % vs 25 %, р = 0,048.
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ASXL1 exon 12 mutations were associated with an 
adverse outcome among favorable genetic risk category: 
OS 3,5 mon. vs 30,7 mon., р = 0,034; CRR 50 % vs 94,7 %, 
р = 0,01.

Conclusions. Mutations in epigenetic modifiers don’t 
have an independent prognostic value by themselves, 
but can predict the negative outcome in certain cohorts 

of patients. Co-occurring DNMT3A mutation is an ad-
verse factor among cytogenetically-normal AML, NPM1 
and FLT3-ITD mutations. Patients with favorable-risk 
AML have inferior OS when concomitant ASXL1 or  
DNMT3A mutations are presence. Alterations in NRAS/
KRAS or NF1, and high mutational burden (more than  
9 mutated genes) can predict worse prognosis in AML-pa-
tients with IDH1/2, DNMT3A or ASXL1 mutations.

Table 1. Association of mutations in IDH1/2, DNMT3A and ASXL1 with NPM1 mutation, ELN-2022 risk groups and patient’s karyotype

Characteristic IDH1/2 WT IDH1/2 
mut р DNMT3A

WT
DNMT3A
R882 p ASXL1 WT ASXL1

mut p

ELN-2022 prognostic categories

Favorable,  % (n) 70 (21/30) 30 (9/30)
0,029

73,3 (22/30) 26,7 
(8/30)

0,308

83,3 
(25/30) 16,7 (5/30)

0,286
Intermediate and Adverse,  % (n) 87,2 

(82/94) 12,8 (12/94) 81,9 (77/94) 18,1 
(17/94)

90,4 
(85/94) 9,6 (9/94)

NPM1 gene

Mutated,  % (n) 68,7 
(22/32) 31,3 (10/32)

0,015
59,4 (19/32) 40,6 (13/32)

0,002

87,5 
(28/32) 12,5 (4/32)

0,749
Wild type,  % (n) 88,3 

(68/77) 11,7 (9/77) 87 
(67/77)

13 
(10/77)

89,5 
(69/77) 10,4 (8/77)

Cytogenetic

Normal karyotype,  % (n) 73,2 
(41/56)

26,8 
(15/56)

0,009
73,2 (41/56) 26,8 (15/56)

0,217

94,6 
(53/56) 5,4 (3/56)

0,156
Pathologic karyotype,  % (n) 92,5 

(49/53) 7,5 (4/53) 83 
(44/53)

17 
(9/53)

86,8 
(46/53) 13,2 (7/53)

t(8;21) (q22;q22),  % (n) 100 (11/11) 0 (0/11) 0,1 90,9 (10/11) 9,1 
(1/11) 0,251 7,5 (7/94) 36,4 (4/11) 0,004

Figure 1. Landscape of coexisting mutated genes in AML with IDH1/2, DNMT3A or ASXL1 mutations: (A) distribution of acquired 
mutations into functional categories; (B) mutations in different genes
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High leukocyte counts, genetic landscape  
and immunophenotypic maturity  

of acute myeloid leukemia
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Figure 2. Prognosis depending on the NGS-results: (A) CRR in patients with NF1-mutations and with wild-type NF1; (B) OS depending 
on the presence of mutations in RAS signaling (NRAS/KRAS); (C) ROC-curve which is representing the CRR depending on number of 
mutations; (D) CRR depending on number of mutated genes
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Introduction. High leukocyte counts at the onset of acute 
myeloid leukemia (AML) are known to be associated 
with certain genetic abnormalities in tumor cells such as 

FLT3-ITD, inv(16). However, the relationship of molecu-
lar genetics, leukocyte counts and immunophenotype of 
tumor cells have not been extensively characterized.
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Objectives. To evaluate the association of certain tumor 
cell immunophenotypes with leukocyte counts and ge-
netic landscape in patients with AML.

Patients and methods. This multicenter retrospective 
study included 235 patients with AML, observed from 
2010 to 2022. Molecular genetics and cytogenetics data 
were available for all patients. Immunophenotypic fea-
tures of blast cells were analyzed for 201 patients. Pa-
tients were divided into 4 groups based on mutation 
landscape: 1) no identified mutations; 2) mutations in 
the epigenetic regulation genes only (IDH1/2, DNMT3A,  
and TET)2; 3) driver mutations only (NPM1, FLT3,  
CEBPA); 4) a combination of mutations of groups 2 and 
3. Patients with t(8;21), inv(16) and KMT2A-rearrange-
ments were studied separately. For alternative analysis 
patients were divided into other 6 groups according to im-
munophenotype: 1) CD34+CD117+CD13+CD33+MPO-;  
2) CD34+CD117+CD13+CD33+MPO+(<  70  %); 3) CD34+ 
CD117+CD13+CD33+MPO+(> 70 %); 4) CD34–CD117+/–
CD13+/–CD33+/–MPO+Lys–/low; 5) CD34–CD117+/–
CD13+/–CD33+/–MPO+/–Lyshigh; 6) myelomonocytic im-
munophenotype — a blast clones combination of groups 
4 and 5. Immunophenotypic maturity was determined 
based on the expression of CD34 and CD117 markers. 
Multivariate logistic regression with step-by-step selec-
tion, Pearson Chi-square, nonparametric Kruskal-Wallis 
rank criterion and Mann-Whitney U-criterion were used 
for the statistical analysis.

Results. FLT3 and inv(16) were significantly associa
ted with leukocyte counts > 30 × 109/L (OR = 5.45, p < 
0.0001; OR=10.03, p = 0.0009, respectively). t(8;21) as 

well as adverse cytogenetic lesions like -5/del(5q); -7; 
-17/abn(17p), inv(3), KMT2A-rearrangements, complex 
or monosomal karyotype were statistically significantly 
associated with leukocyte counts less than 30 х 109/L 
at the onset of disease (p  < 0.0001). Molecular genetic 
landscape was associated with leukocyte counts eleva
ted in following order: no mutations → only DNMT3A/
TET2/IDH1/2 → only NPM1/FLT3/CEBPA → DNMT3A/
TET2/IDH1/2 plus NPM1/FLT3/CEBPA (Figure 1). The 
number of patients with a mature immunophenotype 
(CD34-CD117+/–) of blast cells increased in the same 
order (Figure 2). Thus, mature (CD34-CD117+/–) im-
munophenotype was also significantly associated with 
the presence of NPM1/FLT3/CEBPA gene mutations 
(p < 0.001). Conversely, t(8;21) and inv(16) were asso-
ciated with immature CD34+CD117+ immunophenotype 
(p < 0.001). No statistically significant differences in leu-
kocyte counts were found between the six groups with 
different immunophenotypes, except difference between 
group №1 (CD34+CD117+CD13+CD33+MPO–) and № 6 
with myelomonocytic immunophenotype. There were 
significantly higher values of leukocytes in the last group 
(p = 0.0045).

Conclusions. The genetic profile in AML is significant-
ly associated with a high/low number of leukocytes at 
the AML onset. We have demonstrated the association 
between the accumulation of mutational events and the 
increase in leukocytosis. AML with driver, i.e., later on-
cogenic mutations (NPM1/FLT3/CEBPA) were associa
ted with a more mature immunophenotype of the tu-
mor cells clone (CD34-CD117+/–) and leukocytosis  
> 30 × 109/L.

Figure 1. Association of leukocyte count and mutational landscape

No identified mutations, n = 45

DNMT3A, IDH1/2, TET2 mutations only, n = 19
FLT3, NPM1, CEBPA mutations only, n = 46
Combination of group 2 and 3 mutations, n = 37

Le
uk

oc
yt

es
, ×

 10
9 /L



20 III Школа молодых ученых

Figure 2. CD34+CD117+ and CD34–CD117+/– blast clones ratio in patients with different mutation landscape (N = 201)
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Introduction. Current prognostic models for follicular 
lymphoma (FL) have various limitations because they 
were developed primarily on data from clinical trials, 
which do not reflect a representative sample of the tar-
get population. In addition, differences in study groups, 
numbers of patients included, prognostic parameters 
used, treatments used, and statistical errors make com-
parisons between different models difficult.

Objectives. Development of a prognostic model for as-
sessing the risk of follicular lymphoma for use in clinical 
practice.

Methods. The study included 191 patients with FL over 
18 years of age from January 2007 to November 2023, 
with a median follow-up of 3.8 (1.8–4.8) years. All pa-
tients were divided into 2 groups (Table 1): the study 
group consisted of 118 patients observed at the Russian 
Research Institute of Hematology and Transfusiology 
(development of a prognostic model), the control group 
(validation) included 73 patients undergoing treatment 
at the NMRC of Oncology named after N.N. Petrov.

The obtained data was analyzed using Jamovi 2.4.8.0 
(macOS), Microsoft Excel 16.75.2 (for Mac), R version 
4.2.2. To predict the value of a binary variable, logistic 
regression analysis was performed, followed by evalu-
ation of the model using ROC analysis. Survival analysis 
was performed using the Kaplan-Meier method using 
the log-rank test to assess the significance of differences. 
The relationship between survival time and independent 
variables was assessed using univariate and multivariate 
Cox regression analyses. Quantitative data are presented 
in the form of Me (Q3–Q1), frequencies  — in the form 
of eigenvalues with an indication of the 95 % confidence 
interval (CI).

Results. According to the survey results, the mean value of 
beta-2-microglobulin (2-MG), equal to 5.54 mg/L, and the 

median — 5.02 (3.18–7.33) mg/L significantly exceeded 
the upper value (2.64 mg/L) reference interval. According 
to the ROC analysis, the prognostically significant level of 
β2-MG in relation to overall survival (OS) and progression-
free survival (PFS) was 4.59 mg/L, sensitivity was 69.2 % 
and 67.4 %, specificity was 51.1 % and 52.0 % respectively. 
According to univariate regression analysis (β2 = 4.113, 
p = 0.043), the relative risk for the found level of β2-MG 
(≥ 4.59 mg/L) in relation to 5-year PFS was 1.914 (95 % CI 
1.011–3.624), p = 0.046.

Considering that the results of stratification into 
risk groups using the FLIPI-2 index did not reveal 
differences in survival between the intermediate and 
high-risk groups of patients, as well as the previously 
determined threshold value of β2-MG, an attempt was 
made to modify this prognostic system. Previously, 
all quantitative variables were dichotomized, but for 
β2-MG a more differentiated scaling was used: 0– 
2.64 mg/L  — 0  points, 2.65–4.58 mg/L — 0.5 points,  
≥ 4.59 mg/L — 1 point. According to the results of ROC 
analysis in relation to 5-year OS and PFS, coding β2-MG 
values 0, 0.5 and 1 is characterized by the highest value of 
the area under the curve (AUC), which was 0.696 (95 % CI 
0.599–0.793), p < 0.001 and 0.652 (95 % CI 0.554–0.749), 
p = 0.002, respectively. The remaining parameters of the 
FLIPI-2 index and the rules for assigning points were 
left unchanged. PFS was used as the primary endpoint, 
as with FLIPI-2. We compared six different models, the 
quality of which was assessed by AUC value. For the sixth 
model (stratification of patients into two risk groups, 
coding β2-MG values as 0, 0.5 and 1), the AUC was 0.695 
(95 % CI 0.600–0.790), p < 0.001. In the low-risk group, 
5-year PFS was 87.4 % (95 % CI 77.6–98.5), in the 
high-risk group — 36.2 % (95 % CI 24.5–53.5, median  
34.4 months), p < 0.0001. The resulting model (FLIPI-2 
mod.) demonstrated stable stratification results (Table 2),  
including in the analysis of 5-year OS (p < 0.0001), EFS 
(p = 0.00026) and DFS (p = 0, 0023) (Figure 1).
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Table 1. Comparative characteristics of the study groups (n = 191)

Parameter The study group 
(n = 118)

Control group 
(n = 73) р

Age, years 55,0 (45,0–67,8) 47,0 (37,0–57,0) 0,0021*

Sex,  %

M
F

35,6 (27,0–44,9)
64,4 (55,1–73,0)

32,9 (22,3–44,9)
67,1 (55,1–77,7) 0,7013

GELF,  %

Any node > 7 cm
≥ 3 nodes > 3 cm each
Splenomegaly
Cytopenia
Leukocytosis > 5 × 109/L
Pleural/peritoneal effusions
В-symptoms

38,1 (29,4–47,5)
67,8 (58,6–76,1)
35,6 (27,0–44,9)
2,5 (0,5–7,3)
14,4 (8,6–22,1)
16,1 (10,0–24,0)
50,8 (41,5–60,2)

46,6 (34,8–58,6)
82,2 (71,5–90,2)
31,5 (21,1–43,4)
4,1 (0,9–11,5)
2,7 (0,3–9,6)
8,2 (3,1–17,0)
26,0 (16,5–37,6)

0,2498
0,0289*
0,5625
0,5463
0,0088*
0,1165
0,0007*

Grade,  %

1–2
3A
3B

72,0 (63,0–80,0)
20,3 (13,5–28,7)
7,6 (3,6–14,0)

68,5 (56,6–78,9)
27,4 (17,6–39,1)
4,1 (0,9–11,5)

0,4405

Extranodal lesion,  % 27,1 (19,4–36,1) 31,5 (21,1–43,4) 0,5152

Bone marrow,  % 52,5 (43,2–61,8) 49,3 (37,4–61,3) 0,6646

Stage (Ann Arbor),  %

I–II
III–IV

7,6 (3,6–14,0)
92,4 (86,0–96,5)

9,6 (3,9–18,8)
90,4 (81,2–96,1) 0,8820

Complete blood count

WBC, × 109/L
Hb, g/L
PLT, × 109/L
LYMPH, × 109/L

6,27 (4,66–8,68)
136 (123–143)
211 (175–276)
1,49 (1,12–2,60)

6,00 (4,77–7,51)
132 (121–140)
231 (164–284)
1,33 (0,96–1,68)

0,6082
0,2634
0,7377
0,0180*

β2-MG, mg/L  5,02 (3,18–7,33) 2,25 (1,62–2,85) < 0,0001*

LDH, IU/L 220 (174–327) 207 (170–250) 0,1266

t(14;18) [FISH],  % 44,0 (33,6–54,8) 41,4 (23,5–61,1) 0,8073

Response rate,  %

PR
CR
ОО

43,2 (31,1–52,7)
65,3 (55,9–73,8)
87,3 (79,9–92,7)

45,2 (33,5–57,3)
69,9 (58,0–80,1)
95,9 (88,5–99,1)

0,7883
0,5103
0,0480*

Time to response, months

PR
CR
ОО

3,6 (2,7–4,7)
5,8 (3,6–12,1)
3,9 (2,9–5,8)

4,5 (3,8–5,3)
5,2 (4,3–6,5)
4,6 (4,1–5,7)

0,0181*
0,9767
0,0267*

POD24,  % 27,1 (19,4–36,1) 20,5 (12,0–31,6) 0,3056

Time to event, months

Progression
Relapse
POD24

11,6 (7,5–19,2)
21,4 (11,9–44,2)
11,3 (8,3–14,4)

22,0 (10,6–27,1)
6,6 (5,2–13,0)
7,4 (5,2–15,8)

0,1522
0,0185*
0,3594

Median observation, years 3,1 (1,9–5,0) 3,2 (1,8–4,4) 0,3499

Note: CR — complete response, LDH — lactate dehydrogenase, OO — objective response, POD24 — progression of disease within 
2 years, PR — partial response, 2-MG — beta-2-microglobulin.
* Significance level ≤ 0.05.
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Figure 1. (A) ROC analysis in relation to 5-year PFS to determine the threshold value of β2-MG; (B) ROC curves of six models in relation 
to 5-year PFS: 1) FLIPI-2, 2) FLIPI-2 with distribution into two groups (FLIPI-2_2gr), 3) FLIPI-2 with interval estimate β2-MG ( 0, 1, 2 points)  
and distribution into three groups (FLIPI-2_Int(0-2)_3gr), 4) FLIPI-2 with interval assessment β2-MG (0, 1, 2 points) and distribution 
into two groups ( FLIPI-2_Int(0-2)_2gr), 5) FLIPI-2 with interval assessment β2-MG (0, 0.5, 1 point) and distribution into three groups 
(FLIPI-2_Int(0-1)_3gr) and 6) FLIPI-2 with an interval assessment of β2-MG (0, 0.5, 1 point) and the distribution of patients into two risk 
groups (FLIPI-2_Int(0-1)_2gr) — FLIPI-2 mod.; (C) Rules for accruing points for the FLIPI-2 mod. index; (D) Five-year PFS depending on 
FLIPI-2 mod. risk group (study group); (E) Five-year PFS depending on FLIPI-2 risk group (study group); (F) Five-year risk of progression 
depending on FLIPI-2 mod. risk group (study group); (G) Five-year risk of progression depending on FLIPI-2 risk group (study group)
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Figure 2. (A) ROC analysis in relation to 5-year PFS for the FLIPI-2 mod. prognostic index; (B) Odds ratio indicating 95 % CI of the five 
factors included in FLIPI-2 mod., according to the results of Cox regression analysis; (C) Five-year PFS depending on FLIPI-2 mod. risk 
group (control group); (D) Five-year PFS depending on FLIPI-2 risk group (control group)
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0
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0
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1.46 (0.88–2.44, p = 0.147)

2.07 (1.21–3.54, p = 0.008)

1.17 (0.64–2.15, p = 0.616)

2.07 (1.21–3.52, p = 0.007)

Table 2. Survival rates in patients from the study group depending on the risk group of basic FLIPI-2 and FLIPI-2 mod.

Survival rate FLIPI-2 р FLIPI-2 mod. p

5-years OS

Low
Intermediate
High

100 %
65,9 % (51,1–84,9)
54,5 % (36,8–88,6 %)

0,0052* 96,9 % (91,0–100,0)
–
53,6 % (40,1–71,6)

< 0,0001*

5-years PFS

Low
Intermediate
High

91,7 % (81,3–100,0)
42,0 % (28,3–62,1)
46,6 % (30,6–70,8)

0,0015* 87,4 % (77,6–98,5)
–
36,2 % (24,5–53,5)

< 0,0001*

5-years RFS

Low
Intermediate
High

90,2 % (78,0–100,0)
29,2 % (13,8–61,9)
37,6 % (17,6–80,3)

0,0058* 72,4 % (53,1–98,8)
–
32,2 % (18,0–57,8)

0,0023*

5-years EFS

Low
Intermediate
High

78,7 % (63,6–97,4)
27,4 % (15,7–47,8)
28,6 % (12,8–64,1)

0,0019* 67,1 % (51,8–86,7)
–
23,9 % (13,2–43,4)

0,00026*

Note: EFS — event-free survival, OS — overall survival, PFS — progression-free survival, RFS — relapse-free survival.
* Significance level ≤ 0.05.
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The model (FLIPI-2 mod.) was validated on 73 patients 
from the control group. In the low-risk group, 5-year PFS 
was 69.3 % (95 % CI 46.2–100.0), in the high-risk group — 
51.5 % (95 % CI 34.7–76.5), p = 0.025 (Figure 2). For 5-year 
OS, there was a similar trend in differences: p = 0.07.

Conclusions. It has been shown that for patients with FL, 
a β2-MG value of 4.59 mg/l has a greater prognostic role 
than the upper limit of the reference interval. Based on 

the results obtained, the prognostic index FLIPI-2 mod. 
was developed for predicting PFS, stratifying patients 
into two risk groups (p < 0.0001) and having high 
predictive value for OS (p < 0.0001), DFS (p  =  0.0023) 
and EFS (p = 0.00026).

Key words: follicular lymphoma, prognosis, 
survival, prognostic index, beta-2-microglobulin, 
FLIPI-2.

Introduction. Multiple myeloma is a B-cell malignant tu-
mor, the morphological substrate of which is plasma cells 
that produce monoclonal non-functional immunoglo
bulin. The incidence of MM is approximately 1 % among 
all malignant tumors and up to 10−15 % of all tumors of 
hematopoietic and lymphoid tissues [1].

Kidney damage in MM may be the first or only mani-
festation of this disease and serves as the most important 
negative prognostic factor that reduces patient survival 
[2, 3]. The main cause of kidney damage in multiple mye
loma is damage to nephron structures by monoclonal 
light chains [2]. Myeloma nephropathy most often de-
velops (33–57 % of all causes of renal failure), less com-
monly AL amyloidosis (21 %) and light chain deposition 
disease (22 %) [2, 4]. Kidney failure is the second leading 
cause of death in multiple myeloma [1, 5].

Objectives. To conduct a comparative analysis of factors 
influencing kidney damage in multiple myeloma and to 
evaluate changes in kidney function during chemothe
rapy.

Materials and methods. Clinical and laboratory para
meters of 100 patients who were treated in the hema-
tology department of the Stavropol Regional Clinical On-
cology Hospital for 2020–2022 were subjected to retro-
spective analysis. 

These parameters were assessed at the time of diag-
nosis and after 6–12 months of chemotherapy (CT). The 
patients were divided into two groups: group I — 50 pa-
tients with multiple myeloma complicated by kidney 
damage; Group II — 50 patients with multiple myeloma 
without kidney damage. In group I, 21 patients had sta
ges IIA-IIB and 29 patients had stages IIIA-IIIB, accord-
ing to the classification of myeloma by B. Durie, S. Salmon 

(1975). In group II there were 23 and 27 patients, respec-
tively.

The following were comparable in both groups: mean 
age, male/female ratio, body mass index, multiple mye
loma treatment regimens. Consequently, demographic, 
constitutional indicators, and treatment regimens did 
not affect the results of the study. The following para
meters were studied: the duration of the period from the 
onset of complaints to diagnosis, the specialist who made 
the preliminary diagnosis, the results of instrumental 
research methods (computer tomography (CT), X-ray 
examination, magnetic resonance imaging (MRI)), the 
percentage of plasma cells, the type of free cells detec
ted light chains (FLC), type of immunoglobulins detected,  
levels of hemoglobin, calcium, total protein, urea, uric 
acid, LDH, creatinine, estimated glomerular filtration 
rate (eGFR) over time.

Results. In group I, from the onset of complaints to di-
agnosis, an average of 13 months passed, in group II — 
7 months. Mostly, patients were consulted by a hematolo-
gist after receiving the results of X-ray/CT/MRI diagnos-
tics performed in connection with pain syndrome. Pa-
tients were also referred by general practitioners (group 
I — 24 %, group II — 20 %), nephrologists (10 % and 
0 %, respectively) and neurologists (4 % in both groups).

At the initial diagnosis of MM, all patients of both 
groups had degenerative-destructive changes and patho-
logical fractures in one or more parts of the spine. Com-
monly, these changes were detected in the lumbosacral 
region (in 29 patients of group I and 24 patients of group 
II). In general, the total damage to various parts of the 
skeletal system in patients in group I was higher than in 
patients in group II (74 and 67, respectively, t = 1.984, 
p = 0.05).



26 III Школа молодых ученых

When studying the myelogram, the average percen
tage of plasma cells was 40 % in group I, 27 % in group 
II (t = 3, p < 0.05). The percentage of patients with FLC 
kappa in groups I and II was the same (64 % and 62 %, 
respectively). In the group of patients with kidney da
mage, lambda free light chains were slightly more com-
mon (32 % vs 24 %). There was no significant difference 
in the frequency of detected IgA and IgG in both groups. 
In addition, in our study, in almost every seventh patient 
with multiple myeloma without signs of kidney damage, 
free light chains were not detected at all.

13 patients (26  %) with severe renal failure were 
started on renal replacement therapy (RRT) by hemodia
lysis. The average age of patients was 59 (45;74) years, 
men predominated (m:f  — 9:4). In this cohort of pa-
tients, only IgG was detected; the percentage of detection 
of kappa or lambda FLC was almost the same (54 % and 
46 %, respectively).

68  % of patients in group I and 60  % of patients 
in group II had anemia at the time of diagnosis (Hb — 
94.8 (50;160) g/l and Hb — 106.2 (72;155) g/l, respec-
tively). During dynamic observation, it was revealed that 
in patients of group II during therapy, the hemoglobin 
level increased and after a year it was Hb — 126 (95;166) 
g/l. In group I, this indicator changed in dynamics to a 
lesser extent (Hb — 109 (53;142) g/l) (t = 2.8, p < 0.05).

At the time of diagnosis, CKD C3b-5 was diagnosed 
in 82 % of patients in group I, after 6 months — 64 %, 
and after 1 year — 56 %. The estimated GFR (eGFR) in 
patients of group I with impaired renal function was 
28.12 (3;69) ml/min/1.73 m2 at the onset of the disease, 
in group II  — 69.1 (60;104) ml/min/ 1.73 m2 (t = 6.1, 
p < 0.05). During treatment, after 12 months in group I, 
a partial renal response was obtained with an increase 
in eGFR to 36.0 (8;62) ml/min/1.73 m2. In group II, af-
ter 1 year, eGFR was 75.6 (61;108) ml/min/1.73 m2. In 
37 (74 %) patients of group I, renal function improved 
during chemotherapy. However, 13 patients of group I 

(26 %) required hemodialysis sessions. Moreover, in 9 of 
them (70 %) dialysis treatment was started at the time 
of diagnosis. And only in 2 patients, renal function im-
proved during treatment, and it became possible to stop 
hemodialysis.

Conclusions. 1. Representative factors of kidney damage 
in multiple myeloma in our study were: the duration of 
time from the onset of the disease to diagnosis, eGFR at 
the time of diagnosis and the percentage of plasma cells 
obtained during the study of the myelogram.

2. Patients with multiple myeloma and kidney da
mage had (significantly) lower hemoglobin levels and 
more often destructive skeletal lesions.

3. During chemotherapy, 78 % of patients achieved 
a partial renal response. More often, renal response was 
not achieved in male patients already starting RRT at the 
time of diagnosis.

4. Timely diagnosis of MM will avoid severe kidney 
damage, promote a better renal response and improve 
the prognosis of the disease.

Key words: multiple myeloma, kidney damage, 
factors.
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Introduction. Venetoclax is a BCL-2 inhibitor that pro-
duces deep responses with high rates of undetectable 
minimal residual disease (MRD) for patients with chro
nic lymphocytic leukemia (CLL) (Al-Sawaf et al. 2020). In 
CLL14 trial, treatment of first line CLL with a combina-
tion therapy of venetoclax and obinutuzumab (VenG) has 
shown perspective efficacy and good tolerability. Mean-
while, CLL14 main inclusion criteria were CIRS>6 and/or 
creatinine clearance <70ml/min. Prospective real-world 
data on VenG are limited. 

Objectives. We prospectively assessed safety, effec-
tiveness and surrogate marker of effectiveness — MRD 
in treatment-naïve CLL-patients treated with VenG in  
14 centers of 12 regions of Russia (Moscow, Saint-Peters-
burg, Bryansk, Surgut, Yuzhno-Sakhalinsk, Chita, Kras-
noyarsk, Stavropol, Ufa, Krasnodar, Volgograd, Kirov).

Methods. Patients requiring therapy with treatment-na-
ive CLL treated from September 2020 and included in 
analysis between March 2023 and October 2023 were 
evaluated. Treatment consisted of 12 months of veneto-
clax with standard dose ramp up and 6 cycles of obinutu-
zumab with total of 8 infusions. Response assessment was 
performed using iwCLL criteria and can be documented 
every 3 months during therapy and with 3-6 months inter-
vals after end of the planned number of cycles. MRD was 
assessed by multi-parametric bone marrow flow cytome-
try with a sensitivity of 10-4. Time-to-event analyses were 
performed with the Kaplan-Meier method.

Results. Fourty-two patients received at least one dose 
of venetoclax were enrolled (Table 1). The patients had 
a median age of 60 years (range; 23–76). Binet stage 
at time of treatment initiation: A 3 patients (7 %), B — 

24 (57 %), С — 8 (19 %). Median observation time was 
13,4 months and for 29 patients MRD response has been 
documented at least once. Patients harboured the follow-
ing cytogenetic abnormalities: del(13q) 11/22 (50  %); 
del(11q) 7/22 (32 %); trisomy 12 3/22 (14 %); del(17p) 
1/42 (2 %). Seventy-six percent (29/38) of patients har-
boured an unmutated IGHV status. 

The best MRD response for the whole cohort was 
100 %. Nineteen patients (65 %) have already achieved 
undetectable MRD by 3 months of observation. The ma-
jority of patients had an undetectable MRD since 3rd 
month of assessment which lasted till 18th month of ob-
servation (Figure 1).

No disease progression was documented so far. The 
median progression-free survival (PFS) as well as overall 
survival (OS) have not been reached. At current obser-
vation timepoint both PFS and OS are 88,7 % and 100 % 
with COVID-19 cases of death exclusion (Figure 2). 

Laboratory signs of tumor lysis syndrome (TLS) were 
documented for 2 patients, one of whom was diagnosed 
with pneumonia at 4th month of treatment with fatal out-
come. TLS risk categories were represented as follows: 
low  — 14 patients (35  %), intermediate  — 24  (60  %), 
high — 2 (5 %).

Conclusions. This real-world experience showed well 
tolerability, high undetectable MRD response rate and 
high PFS and OS with currently available modest fol-
low-up period. Overall, our results confirm the optimistic 
results from CLL14 trial and shift our understanding of 
the group for which venetoclax and obinutuzumab are 
used in first line towards a younger population.

Key words: сhronic lymphocytic keukemia, 
venetoclax.

Table 1. Patients characteristics

Characteristics N (%)

Patients, total 42

Median age (range) 60 (23–76)

Male/female 29/13

Binet stage 
A
B
C

 
3 (7 %)
24 (57 %)
8 (19 %)

ECOG
0
1
2–4

 
14 (33 %)
28 (67 %)
–

Deletion 13q
Deletion 11q
Trisomy 12
Deletion 17p

11/22 (50 %)
7/22 (32 %)
3/22 (14 %)
1 (2 %)

Unmutated IGVH 29/38 (76 %)

Median observation time (range) 13 (0,7–33)
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Figure 1.  MRD Dynamics Figure 2. Overall survival and progression free survival
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Ibrutinib dose modifications do not have  
an impact on the rate of progression in relapsed  

chronic lymphocytic leukemia patients
EA Dmitrieva1,2, MI Kislova1, EV Rimashevskaya1,2,  

EE Markova1, VV Ptushkin1,2, EA Nikitin1,2

1 SP Botkin City Clinical Hospital, 5 2-i Botkinskii pr-d,  
Moscow, Russian Federation, 125284

2 Russian Medical Academy of Postgraduate Education, 2/1 Barrikadnaya ul.,  
Moscow, Russian Federation, 125993

Introduction. Ibrutinib is routinely prescribed for 
indefinite periods of time. Administration of ibruti-
nib has been associated with several adverse events 
(AEs) resulting in dose reductions or temporary dis-
continuation of the drug, giving rise to concerns of 
sub therapeutic drug levels promoting resistance 
to ibrutinib. Although data from early clinical trials 
and clinical practice have suggested that poor dose 
adherence was associated with adverse outcomes 
(UK Forum, 2016, Barr PM, 2017), this was not sup-
ported by later publications (Mato AR, 2018, Ahn IE, 
2019).

Objectives. The aims of the study were to uncover the 
reasons for ibrutinib dose modifications and the rela-
tionship between dose intensity (DI) and progression in 
a cohort of relapsed and refractory CLL patients.

Methods. The study included 258 patients with available 
dose information, who used ibrutinib between Novem-
ber 1, 2015 and March 1, 2019. DI was defined as the ra-
tio of the “delivered” to “planned” dose of ibrutinib. DI 
was calculated until 60, 180, 360, and 720 days, and all 
patients with events occurred before these points were 
excluded. Landmark analysis of survival was performed 

at corresponding points of 2, 6, 12, and 24 months. In 
time to treatment failure (TTF) analysis, all events other  
than progression were censored. Dose modifications 
were performed at the discretion of the treating physi-
cian, according to published guidelines. There was no 
limitation on the term of dose interruption: the patient 
could restart ibrutinib after the resolution of toxicity, in-
dependent of the dose-hold duration. Cases of progres-
sive disease during the dose hold were excluded.

Results. The median age of patients was 65 years 
(range 32–92), 65  % were males, 36  % of patients 
had 17p deletion. 212 patients received ibrutinib as 
monotherapy, 46 (18 %) in combination with mono-
clonal antibodies. All patients have started ibrutinib 
at 420 mg, except for the 11 patients in whom the 
dose was reduced at inception for pharmacokinetic 
reasons. Fifty-nine (23 %) patients experienced only 
dose interruptions, 46 (18  %) had dose reductions 
only, while 48 (19  %) had both dose interruptions 
and reductions. The median DI in the subgroup of 
patients who had dose reductions and interruptions 
was 97.2 % (range, 22.6–99.9 %). In the total sample, 
a DI  < 100  % was observed in 153 (59  %) patients 
and a DI  < 97  % in 76 (29  %) patients. The reasons 
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Table 1. Reasons for treatment interruptions and reductions

Number of episodes ( %) Number of 
patients

Median duration, range 
(days)

Treatment interruptions
Surgical operations/biopsies/manipulations 82 (51.25 %) 56 6 (3–48)
Infections 37 (23.1 %) 29 7,5 (2–38)
Atrial fibrillation 9 (5.6 %) 6 5 (1–28)
Other cardio/vascular events 6 (3.7 %) 6 23,5 (10–125)
Compliance 8 (5 %) 8 4 (2–8)
Hemorrhagic complications 6 (3.7 %) 6 5 (3–66)
Myalgia / arthralgia 4 (2.5 %) 3 11 (8–15)
Diarrhea 3 (1.8 %) 3 5 (1–5)

Hepatotoxicity 2 (1.3 %) 2 7, 14
DVT and heparin therapy 1 1 10
Pharmacokinetics (phenobarbital) 1 1 8

Headache 1 1 35
Dose reductions

Pharmacokinetic considerations 66 (47 %) 51 10 (2–743)
Neutropenia 17 (12.1 %) 15 574 (34–936)
Myalgia/arthralgia 11 (7.8 %) 9 80 (13–598)
Atrial fibrillation 10 (7.1 %) 7 48,5 (7–353)
Hepatoxicity 9 (6.4 %) 9 226 (7–458)
Multiple causes 8 (5.6 %) 8 201 (21–841)
Bleeding in patients with anticoagulants/
antiplatelet drugs 6 (4.3 %) 4 95 (61–110)
Infections 5 (3.5 %) 4 21 (14–363)

Compliance 3 (2.1 %) 3 25 (10–28)
Skin eruptions 3 (2.1 %) 3 547 (91–1049) 
Other 3 (2.1 %) 3 *

*Other: 1 — diarrhea (95 days), 1 — headache (207 days), 1 — symptomatic sinus bradycardia (41 days) 

for dose interruption or reduction are shown in Ta-
ble 1, representing recorded modifications of thera-
py either for 36 months of ibrutinib administration, 
or for entire period of ibrutinib treatment. Among 
74  non-pharmacokinetic episodes of dose reduc-
tions, a total of 21 (28 %) were permanent, while in 
the other 53 cases patients were able to resume the 
dosing after the resolution of AE. The sample of pa-
tients with DI < 97  % significantly differed in older 
age, ECOG > 2, a history of myocardial infarction, and 
the presence of HBs antigen. After a median follow-up 
of 33.8 months (1.23–66 months), a total of 155 pa-
tients (60  %) remained under observation. In total, 
87 treatment failure events were registered as a first 
event. Using different DI levels (70–99  %), none of 
the samples showed statistically significant diffe
rences in TTF, although there was a strong trend to-
wards shorter TTF in patients with Dis < 70 % within 
the first 2 months of treatment (Figure 1, A–C). When 
performed after exclusion of pharmacokinetic dose 

modifications, TTF analysis yielded same results 
(Figure 1, D–F). As opposed to TTF analysis, highly 
significant differences were found in analysis of OS, 
performed for the DIs calculated within 2, 12, and 
24 months (Figure 1, H–G).

Conclusions. Dose modification does not impact the rate 
of progression in relapsed chronic lymphocytic leukemia 
patients. As the cohort of patients with dose modifica-
tions was, on average, older than that without modifica-
tions, and had higher prevalence of comorbid conditions, 
significant association of dose reductions/interruptions 
with poor OS was observed. In clinical practice, modifica-
tion of ibrutinib dose is justifiable when indicated.

References

1. Woyach JA, Barr PM, Kipps TJ et al. Characteristics and Clinical Outcomes 
of Patients with Chronic Lymphocytic Leukemia/Small Lymphocytic Lymphoma 
Receiving Ibrutinib for ≥ 5 Years in the RESONATE-2 Study. Cancers (Basel). 
2023 Jan 13;15(2):507
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Figure 1. Time to treatment failure and overall survival: (A, D) Landmark analysis of time to treatment failure at 2 months (A — without 
pharmacokinetic modifications, D — including pharmacokinetic modifications); (B, E) Landmark analysis of time to treatment failure 
at 12 months (B — without pharmacokinetic modifications, E — including pharmacokinetic modifications); (C, F) Landmark analysis of 
time to treatment failure at 24 months (C — without pharmacokinetic modifications, F — including pharmacokinetic modifications); (H, 
I, G) Landmark analysis of overall survival at time points 2, 12 and 24 months
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Ibrutinib and venetoclax combination in treatment  
of CLL with complex karyotype
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Introduction. Studies by Kittai (2021) and Al-Sawaf 
(2020) showed an adverse impact of karyotypic com-
plexity (CK) on survival of patients with chronic lympho-
cytic leukemia (CLL) treated with ibrutinib or venetoclax. 

Optimal treatment choice as well as treatment duration 
in this high-risk group of patients is unclear. A number 
of clinical trials, focusing on patients with adverse prog-
nostic factors are currently investigating an MRD-guid-
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ed approach using different combinations of venetoclax 
and BTK inhibitors. Thus, Lydia Scarfo et al. (2023) of-
fered an addition of ibrutinib in case of MRD-positivity 
by the end of 1-year venetoclax monotherapy. HOVON 
group promotes MRD-guided end of combinational the
rapy and re-treatment in case of MRD-positivity (Kater, 
2022). FLAIR trial determines the total duration of the
rapy based on the time required to achieve MRD-nega-
tive status (Hillmen, 2022). Meanwhile, achievement of 
response with undetectable MRD was determined as the 
goal of therapy since CLARITY trial (Munir, 2022).

Objectives. The aim of our study is to evaluate the ef-
fectiveness of combinational therapy with ibrutinib and 
venetoclax in comparison with sequential therapy with 
ibrutinib and venetoclax for the patients with CLL and CK.

Methods. This observational study included patients 
with CLL with high genetic complexity (high-CK), defined 
as ≥ 5 aberrations or CK (≥ 3 aberrations) in combina-
tion with a 17p deletion (CK+del17p). The first retro-
spective cohort included patients treated with ibrutinib 
monotherapy (Imono) untill progression with switch to 
venetoclax (→Ven) starting from May 2015. The second 
prospective cohort included patients receiving ibrutinib 
in combination with venetoclax (IVen) from July 2019. 
Venetoclax therapy was started at the 3rd month of ibru-
tinib. Combinational therapy was continued until a com-

plete/partial response with MRD-negativity is achieved 
in 3 sequential measurements 3 months apart. If this 
MRD-negativity was not achieved at 24th month of thera-
py, venetoclax was discontinued and ibrutinib continued 
indefinitely. Since patients were not observed at parallel 
time intervals survival analyses were performed with 
and without censoring of cases of death from COVID-19.

Results. Ninety-four patients have been included in the 
study. There were 50 patients in the first cohort and  
44 patients in the second cohort. Thirty-four patients in 
the 1st cohort have switched to venetoclax. The patient 
characteristics are presented in Table 1. At the current 
follow-up time, IVen regimen showed significantly bet-
ter PFS compared to ibrutinib monotherapy (p = 0,05 
and p = 0,0015, Figure 1, A, B). There was no significant 
difference in OS (p = 0,26). In a subgroup of patient in 
Imono cohort who have switched to venetoclax time to 
second progression starting from the beginning of ibru-
tinib was similar to IVen cohort (p = 0,41), and there 
was no difference in OS (p = 0,29) (Figure 1, C, D). In 
the group of patients treated with Imono the majority of 
patients achieved partial remission or partial remission 
with lymphocytosis by 12 months, and no patients had 
MRD-negative response. In the IVen cohort the range of 
MRD-negativity has been gradually increasing during 
treatment period (Figure 2). With a median follow-up of 
24 months 27 patients from IVen group have achieved a 

Table 1. Comparison of characteristics for sequential and combinational therapy with Ibrutinib and venetoclax

Characteristics Ibrutinib Ibrutinib + Venetoclax p

Patients, total 50 44  

Median age (range) 65 (34–83) 63 (30–80) 0.4458

Male/female 28/22 22/22 0.9431

Binet stage at the start of ibrutinib therapy     0.2422

A – –  

B 26 (52 %) 30 (68 %)  

C 24 (48 %) 14 (32 %)  

ECOG     0.118

0-1 46 (92 %) 44 (100 %)  

2-4 4 (8 %) –  

       

High-CK (³5 aberrations) 42 (84 %) 37 (84 %) 0.2168

CK (³3 aberrations) + deletion 17p 8 (16 %) 7 (16 %)  

       

Deletion 17p 35 (70 %) 28 (64 %) 0.4696

Unmutated IGVH 45/45 (100 %) 31/36 (86 %) 0.2394

Median previous therapy lines (range) 2 (0–7) 1 (0–5) 0.2502

Richter syndrome 4 (8 %) 0 0.8700



33Тезисы

Figure 1. Progression-free and overall survival for combinational and sequential therapy with Ibrutinib and venetoclax
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Figure 2. Dynamics and best response for Ibrutinib and venetoclax combination

Complete remission
MRD (+)
MRD (–)

27 (79 %)
13 (48 %)
14 (51 %)

Partial remission
MRD (+)
MRD (–)

5 (15 %)
3 (1 %)
2 (6 %)

Progression 2 (6 %)

Best response



34 III Школа молодых ученых

Reproductive technology procedures for preserving fertility  
of patients with advanced stages of сlassical Hodgkin’s lymphoma  

and primary mediastinal large B-cell lymphoma
VO Shpirko
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Kashirskoe shosse, Moscow, Russian Federation, 115522

Introduction. Classical Hodgkin’s lymphoma (cHL) and 
primary mediastinal large B-cell lymphoma (PMBCL),  
unlike most lymphoproliferative diseases of adults, most 
often occur at a young age (median 30 years). For this 
category of patients the most pressing issue is the pre
servation of reproductive potential during antitumor 
treatment. Сurrently, there are no clear criteria to pre-
dict the preservation of ovarian reserve after intensive 
chemotherapy. In the context of preserving reproductive 
function, gonadotropin-releasing hormone analogues 
and oral contraceptives are most often discussed in rou-
tine practice. However, in the modern practice, these 
drugs can be used to prevent pregnancy and reduce the 
amount of menorrhagia during the period of induced 
thrombocytopenia, but are not an alternative to assisted 
reproductive technology procedures.

Objectives. Determination of the optimal fertility pre
servation program before starting intensive therapy regi
mens for advance stages of cHL and PMBCL.

Methods. A modern approach to preserving reproduc-
tive function includes cryopreservation of biological 
material before the start of antitumor treatment. To 
assess the possibility of performing this procedure, 
it is necessary to evaluate the patient’s age, the pre
sence of concomitant diseases, and obstetric and gy-
necological history. All patients undergo an ultrasound 
examination of the pelvic organs to count the number 
of antral follicles and evaluate the level of follicle-sti
mulating (FST) and anti-Mullerian hormones (AMF). 

There are 22 female patients (pts) with cHL and  
PMBCL, who underwent ovarian stimulation followed 
by cryopreservation of the oocytes and/or embryos. 
All pts received antitumor treatment at the Russian 
National Medical Research Center of Oncology named 
after. N.N. Blokhin.

Results. The cryopreservation procedure was performed 
on 14 pts with advanced stages of cHL aged from 18 to 37 
years. In 8 (57 %) pts the disease was diagnosed for the 
first time and they were scheduled for EACODD-14 reg-
imen; 5 pts with relapse/resistance disease after cryo-
preservation of reproductive material, received several 
lines of salvage therapy, including high-dose chemothe
rapy with auto-HSCT. The number of oocytes obtained 
ranged from 3 to 31 (average 12), for 1 patient the proce-
dure was considered unsuccessful, 2 were in the process 
of ovarian stimulation. In case of PMBCL, successful cryo-
preservation of reproductive material was performed in 
5 patients. Subsequently, HDCT with auto-HSCT was per-
formed for one of them. Ineffective collection of oocytes 
was recorded for one 38 years old pt, who had previous-
ly received 6 courses of R-DA-EPOCH with two stages 
of dose escalation of cyclophosphamide, etoposide and 
doxorubicin.

Conclusions. Reproductive technology procedures con-
tinue to improve and become safer. Before starting in-
tensive chemotherapy, it is necessary to inform patients 
about risks of antitumor treatment and modern options 
for preserving fertility.

complete remission (79 %) and 16 (47 %) had unmea-
surable MRD. Eleven patients (25 %) in IVen group were 
able to stop treatment due to MRD-negativity.

Conclusions. Combinational therapy IVen is clearly su-
perior to ibrutinib monotherapy in high-risk patients 
with complex karyotype. IVen is an effective oral re

gimen, allowing to achieve MRD-negativity in most pa-
tients. Further observation is required to see whether 
simultaneous administration of ibrutinib and venetoclax 
will outperform sequential therapy with regards to rate 
of resistance to both drugs. Progression-free and overall 
survival for combinational and sequential therapy with 
Ibrutinib and venetoclax.
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Introduction. Currently, venetoclax is the therapeutic 
choice for many patients with chronic lymphocytic leu-
kemia progressed on ibrutinib. The optimal drug combi-
nations with venetoclax, the goals and timing of therapy, 
as well as predictors of response are not yet clear. Only 
a few clinical trials have included patients with progres-
sion on ibrutinib (Kater AP, et.al., J Clin Oncol 2019). Ap-
proach to ibrutinib discontinuation and addition of anti-
bodies to CD20 are still a matter of debates.

Objectives. The aim of this multicenter study was to 
retrospectively compare outcomes in patients who re-
ceived venetoclax either alone or in combination with 
monoclonal antibodies to CD20, as well as outcome of 
patients who continued ibrutinib after switching to 
venetoclax.

Methods. The study included 122 patients with disease 
progression on ibrutinib according to iwCLL2018 crite-
ria. The data were collected by 27 centers from 25  re-
gions of Russia. Fifty four patients (44 %) received vene-
toclax without monoclonal antibodies, 46 (38 %) in com-
bination with obinutuzumab, 22 (18 %) with rituximab. 
Nineteen patients stopped ibrutinib before venetoclax 
with median interval between treatments of 10  days 
(range 0–91 days). All other patients received veneto-
clax concomitantly with ibrutinib for some time after 
progression. Patients who stopped ibrutinib less than  
3 months from the date of onset of venetoclax were con-
sidered to have discontinued ibrutinib

Results. The median age was 63 years (range 30–82), 
76 patients were males (62  %). Median progression 
free survival (PFS) for all patients was 26.5 months, 
overall survival (OS) was 35.2 months. Fifteen patients 
(12 %) had Richter transformation before venetoclax. 
Overall survival of these patients was significant-
ly worse when compared to other patients, with ha
zard ratio (HR) 3.46 95 % CI 1,42 - 8,48 (p < 0.0001). 
Twenty two patients stopped therapy before the event 
of death or progression. Reasons included toxicity 

(N  =  10), three consecutive confirmation of MRD-ne
gative remission 3 months apart (N = 11), and alloge-
neic stem cell transplantation (N = 1). Patients who 
died or had progression within 3 months after the 
onset of venetoclax, as well as patients with Richter 
syndrome diagnosed before the onset of venetoclax 
were excluded from survival analysis. On pre-treat-
ment, poor outcome was significantly predicted by 
time to progression on ibrutinib <24 months (PFS: HR 
0.53,95  % CI 0.27–1.06, p = 0,04; OS: HR 0.45, 95  % 
CI 0,22–0,93, p = 0,01) and ECOG status > 2 (PFS: HR 
0.37, 95 % CI 0,1–1,35, p = 0,007; OS: HR 0.32, 95 % 
CI 0,08–1.27, p = 0,002). There were no differences in 
baseline characteristics in patients who continued and 
discontinued ibrutinib, although in the former group 
more patients have developed Richter syndrome 
during treatment. Ibrutinib discontinuation was as-
sociated with better outcome (PFS: HR 3.72, 95 % CI 
1.95–7.09; OS: HR 3.93, 95  % CI 1.96–7.88, Figure 1, 
A, B). In total 15 deaths occurred before progression 
(COVID-19 — 11 patients, secondary cancers — 2, 
sudden death — 1, pneumonia — 1), and the majority 
(N = 13) in the group of patients who continued ibru-
tinib. The group of patients who received antibodies to 
CD20 was younger (63 versus 69 years, p-0.03), while 
other baseline parameters were similar. No significant 
differences were found in either PFS (HR 1.38,95 % CI 
0.69–2.7) or OS (HR 1.36, 95 % CI 0.67–2.8, Figure 1, 
C, D). Subgroup analysis of patients who discontinued 
ibrutinib showed that patients who received veneto-
clax with monoclonal antibodies had better PFS com-
pared to those on venetoclax alone (HR 6.32, 95 % CI 
1.43–27.8, p = 0.045), while OS in the two subgroups 
did not differ.

Conclusions. Our data do not support the hypothesis 
that continuing ibrutinib therapy beyond 2–3 months in 
the context of progression on ibrutinib benefits patients. 
As evident from increase in PFS, it seems that patients 
who had discontinued ibrutinib may benefit from adding 
0020 antibodies to venetoclax.
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Figure 1. Progression free (A, C) and overall (B, D) survival for patents according to ibrutinib discontinuation (A, B) and anti-CD20 
addition (C, D)
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Introduction. Venetoclax is a highly effective targe
ted agent for patients with chronic lymphocytic leu-
kemia (CLL), including high-risk CLL and immunoche-
motherapy-refractory (CIT) patients. The question 
about which venetoclax-based regimen is optimal for 
patients with CLL progression after CIT remains un-
answered, and the prognostic value of early achieve-
ments of negative minimal residual disease (MRD) is 
still unknown.

Objectives. The aim of this multicenter study was to 
compare retrospectively the effectiveness of treatment 
venetoclax-based regimens in patients with CLL progres-
sion after CIT and evaluate the prognostic value of MRD 
during the treatment.

Methods. The study included 164 patients with disease 
progression after CIT according to iwCLL2018 criteria. 
The data were collected by 27 centers from 25 regions 
of Russia. Fifty four patients (33 %) received venetoclax 
without monoclonal antibodies (VENmono regimen), 
63  patients (38  %) — in combination with rituximab 
(RVen), 47 patients (29 %) — in combination with obinu-
tuzumab (GVen). The median number of prior lines of 
therapy was two lines (range 1-9) (Table 1). MRD in the 
bone marrow was determined in 35 patients using flow 

cytometry with a sensitivity of 10-4. Progression free 
survival (PFS) and overall survival (OS) were calculated 
by the Kaplan-Meier method using the log-rank test to 
assess statistically significant differences, significance 
level p was set less than 0.05.

Results. The median age was 64 years (range 25–
86), 124 patients were males (62  %), 40 patients 
were females (38 %). There were 9 patients with Bi-
net stage A (5 %), 96 — with Binet stage B (58 %), 
56 — with Binet stage C (34 %) in the study. ECOG  
2–3 was determined in 29 (18  %) patients. Unmu-
tated IGHV status was detected in 82 %, 17p13 de-
letion — in 27 % of patients (Table 1). In the over-
all group of patients the estimated 3-year PFS was 
65 %, 3-year OS was 80 %, the median follow-up of 
patients was 18 months. An unfavorable predictor of  
time to progression was Binet stage C (PFS: HR 2.67, 
95 % CI 1.04–6.91), p = 0.272) (Table 2). The median 
PFS in the RVen group was 30 months, while it was  
not reach in the GVen and VENmono groups. Howe
ver, no statistically significant differences were 
found between the groups. There was a trend toward 
improving OS GVen regimen group in comparison 
with RVen and VENmono groups, but the differences 
were not statistically significant (Figure 1). MRD of 

Table 1. Patients characteristic

Characteristic Results

All patients 164

G-Ven 47 (29 %)

R-Ven 63 (38 %)

VenMONO 54 (33 %)

Median age (range) 64 (25–86)

Male/female 124/42

Binet stage

A 9 (5 %)

B 96 (58 %)

C 56 (34 %)

ECOG

0–1 132 (80 %)

2–4 29 (18 %)

Deletion 17p 31/114 (27 %)

Unmutated IGHV 97/119 (82 %)

Median number of prior lines of therapy (range) 2 (1–9)

Lymph nodes > 5 cm 91 (55 %)
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less than 10-4 in the bone marrow was achieved in 
21 (60  %) patients after 6 months of therapy and 
was maintained by 18 months of follow-up. The PFS 
was higher in this group of patients in comparison 
with the group of patients who did not achieve a 
negative MRD (p < 0.098).

Conclusions. In the present study there were no sta-
tistically significant differences between the GVen, RVen 
and VENmono regimens. To obtain more accurate data 
the observation time needs to be increased. MRD status 
in the bone marrow after 6 months of therapy can be a 
predictor of long-term response to treatment.

Table 2. The influence of clinical and molecular genetic factors on the effectiveness of therapy

Prediction factor HR (95 % CI) p

Unmutated IGHV 0,75 (0,17–3,9) 0,7068

Deletion 17p 0,74 (0,25–2,18) 0,6042

Lymph nodes > 5 cm 1,8 (0,7–4,62) 0,2527

Number of prior lines of therapy >2 0,89 (0,33–2,41) 0,8224

ECOG 3-4 2,02 (0,5–8,18) 0,2016

Binet stage С 2,67 (1,04–6,91) 0,0272

Es
tim

at
ed

 p
ro

ba
bi

lit
y

Es
tim

at
ed

 p
ro

ba
bi

lit
y

Time, months Time, months

A B

C D

Pr
og

re
ss

io
n 

fre
e 

su
rv

iv
al

Cu
m

ul
at

iv
e 

pr
op

or
tio

n 
w

ith
ou

t p
ro

gr
es

si
on

Time, months

Progression free survival

3 months of therapy

Overall survival

6 months of therapy

Time, months

p = 0.0098

GVen

RVen

VENmono

Patients without early response (n = 14)
Patients with early response (n = 9)

GVen

RVen

VENmono

Patients without early response (n = 14)
Patients with early response (n = 9)

Figure 1. Progression free and overall survival in patients on venetoclax-based regimens
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Introduction. Chemoimmunotherapy, including cyto-
toxic drugs and anti-CD20 monoclonal antibodies have 
significantly improved outcomes in patients with newly 
diagnosed follicular lymphoma (FL) compared with che-
motherapy. A number of clinical studies have compared 
the effectiveness of the two most popular treatment re
gimens, rituximab plus bendamustine (RB) and ritu
ximab plus cyclophosphamide, doxorubicin, vincristine, 
and prednisolone (R-CHOP), with conflicting results.

Objectives. The purpose of this study was to conduct a 
retrospective analysis of the treatment results of a large 
cohort of patients with grade 1-2 FL who received RB 
or R-CHOP regimens in the first line of therapy in re-
al-life clinical practice, to analyze the impact of indivi
dual prognostic factors, as well as maintenance therapy 
with rituximab on survival. Secondary endpoints were 
the incidence of secondary malignancies and causes of 
mortality

Materials and methods. Data were collected on pa-
tients with grade 1–2 FL who were treated at the Botkin 
Hospital from November 2006 to November 2022. The 
inclusion criteria for the study were newly diagnosed 
histologically confirmed FL of cytological grade 1–2; age 
≥ 18 years; RB or R-CHOP therapy as first line. No radi-
ation therapy was allowed. Response assessment was 
performed according to the 2007 International Working 
Group criteria.

Results. 277 patients met the inclusion criteria for the 
study. 164 patients received R-CHOP and 113 patients re-
ceived RB. Patient characteristics are presented in Table 1. 
Overall response rates were comparable between groups 
(96 % vs 94 % in the RB and R-CHOP groups, respectively, 
p = 0.3396). The median follow-up period was 35 (3–117) 
months in the RB group and 50 (3–200) months in the 
R-CHOP group. The median progression-free survival 
(PFS) in the R-CHOP group was 86 months, while the me-
dian PFS in the RB group was not reached, the differen

ces did not reach statistical significance (HR 0.65; 95 % CI 
0.42–1.004; p = 0.0665) (Figure 1, A).

Three-year PFS was 81  % and 72  %, and five-year 
PFS was 66 % and 57 % in the RB and R-CHOP groups, 
respectively. Progression within 24 months of initiation 
of therapy (POD24) was more common in the R-CHOP 
group (20  % vs 11  %, p = 0.0466). The median time to 
next therapy in the R-CHOP group was 90 months and was 
not reached in the RB group (HR 0.75; 95 % CI 0.48–1.18;  
p = 0.2277). Analysis of individual prognostic factors 
showed superior PFS in most subgroups receiving the RB 
regimen (Figure 2). The R-CHOP regimen tended to im-
prove PFS only in patients with PET SUVmax values great-
er than 14 (HR 2.46; 95 % CI 0.52–11.62; p = 0.2211).

The use of rituximab maintenance therapy improved 
PFS in both treatment groups: in the R-CHOP group, the 
differences reached the level of significance (HR 0.22; 
95 % CI 0.05–1.01; p = 0.0001), in the RB group they did 
not reach the level of significance (HR 0.41; 95 % CI 0.02–
8.67; p = 0.3605) (Figure 1, C, D). 

There were no significant differences in overall sur-
vival (Figure 1, B). The 5-year cumulative incidence of 
secondary malignancies as well as the incidence of grade 
5 infections were comparable between groups.

Conclusions. In summary, our study shows that the RB 
regimen generally has comparable long-term efficacy 
to the R-CHOP regimen in first-line therapy in patients 
with grade 1–2 FL. Analysis of individual prognostic fac-
tors showed better PFS in most subgroups using the RB 
regimen. R-CHOP showed a trend towards improved PFS 
only in patients with PET SUVmax values greater than 
14. POD24 was less common in the RB group. Our study 
did not find differences in the incidence of secondary 
malignancies or non-lymphoma-related mortality.

Key words: follicular lymphoma, the first line 
of therapy, rituximab, bendamustine, CHOP, 
maintenance therapy with rituximab, POD24, 
survival, secondary malignancies, infections.
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Table 1. Patient characteristics at baseline

Characteristic RB (n = 113) RCHOP (n = 164) P-value
Sex 0,9582

Female, n (%) 72 (64 %) 105 (64 %)

Age 0,4467

≤ 60 лет
> 60 лет

54 (48 %)
59 (52 %)

86 (52 %)
78 (48 %)

Age at diagnosis, median (range), years 61 (30–84) 59 (26–76) 0,0887

Age at start of therapy, median (range), years 61 (30–86) 60 (26–77) 0,1208

Median time from diagnosis (range), months 2 (0–45) 1 (0–60) 0,2615

Stage 0,1048

I-II, n (%)
III-IV, n (%)

14 (12 %)
99 (88 %)

11 (7 %)
153 (93 %)

FLIPI 0,1795

Low, n (%)
Intermediate, n (%)
High, n (%)
Missing

12 (13 %)
20 (22 %)
59 (65 %)
22

11 (10 %)
19 (17 %)
84 (74 %)
50

B-symptoms, n (%) 0,0105

Yes
Missing

21 (23 %)
23

54 (40 %)
28

Elevated Hgb, n (%) 0,1034

≤ 120 г/л
Missing

14 (15 %)
20

28 (24 %)
48

Elevated LDH, n (%) 0,2876

> ULN
Missing

22 (30 %)
39

31 (38 %)
82

Nodal sites, n (%) 0,8296

> 4
Missing

83 (78 %)
6

120 (76 %)
7

Bulky disease > 7 сm, n (%) 0,3303

Yes
Missing

45 (45 %)
14

54 (39 %)
26

Extranodal disease, n (%) 0,1731

Yes
Missing

36 (34 %)
8

67 (43 %)
7

Bone marrow involvement, n (%) 0,6195

Yes
Missing

57 (66 %)
26

88 (69 %)
36

Leukemic phase*, n (%) 0,0514

Yes
Missing

4 (5 %)
25

16 (12 %)
34

Ki-67, n (%) 0,5162

≤ 30 %
> 30 %
Missing

85 (91 %)
8 (9 %)
20

110 (89 %)
14 (11 %)
40

SUVmax, n (%) 0,1926

≤ 14, n (%)
> 14, n (%)
Missing

62 (85 %)
11 (15 %)
10

55 (76 %)
17 (24 %)
10
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Figure 1. Progression free and overall survival of patients. RB — rituximab plus bendamustine. R-CHOP — rituximab plus cyclophos-
phamide, doxorubicin, vincristine, and prednisolone

RB (n = 113)
R-CHOP (n = 164)

Figure 2. Unifactor analysis of progression free survival by pretreatment prognostic factors for patients, receiving RB or R-CHOP. 
Hgb — hemoglobin; LDH — lactate dehydrogenase; ULN — upper limit of normal; FLIPI — Follicular Lymphoma International Prognos-
tic Index; SUVmax — maximum standardized uptake value
* Leukemic phase was detected by cytological blood smear analysis and confirmed by flow cytometry at time of diagnosis (а number 
of circulating lymphoma cells >5 × 109/l).
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of relapsed multiple myeloma:  

real-world clinical practice experience
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Introduction. Ixazomib, the first oral proteasome in-
hibitor [PI] [1], approved in combination with lenali
domide-dexamethasone (Rd) for treating patients with 
multiple myeloma [MM] who have received ≥ 1 course 
of therapy previously [2]. The TOURMALINE-MM1 trial 
demonstrated statistically significant improvement in 
progression-free survival with ixazomib-Rd compared to 
placebo-Rd in patients with RRMM (median PFS 20.6 vs 
14.7 months; hazard ratio [HR] 0.74; 95 % CI 0.59–0.94; 
P = 0.01), with limited additional toxicity [3]. Since 2020, 
ixazomib treatment has become available available un-
der government drug programs for outpatient treatment 
of patients in real clinical practice.

Objectives. Analysis of the results therapy with IRd trip-
let in patients with relapsed MM in the Nizhny Novgorod 
region.

Methods. Primary medical documentation of patients 
with recurrent MM, who received Ird therapy was ana-
lyzed.

Results. From 01.2020 to 10.2023, 26 patients with 
relapsed MM received IRd therapy (males 10 (38  %), 
females 16 (62  %), aged 40 to 83 years (median age 
69 years)), mainly having ECOG scores of 1 and 2:  
0 score — 3 (10 %), 1 score — 12 (45 %), 2 score —  
9 (34  %), 3  score  — 3 (10  %). The number of prior 
lines of therapy ranged from 2 to 4, with a median of 2. 
The medicines in previous lines: 26 (100  %) patients 
previously received bortezomib treatment, 10 (37  %) 
received lenalidomide. IRd therapy was initiated in  
13 (50  %) cases upon early progression, in 5 (19  %) 
for late progression, in 2 (7.5  %) for early relapse, in  

2 (7.5 %) for late relapse, and 4 (16 %) patients switched 
to IRd after lenalidomide-based therapy. The medi-
an number of cycles administered was 11 (range from  
2 to 26) with an overall response rate (ORR) of 80  %: 
9 (35  %) patients achieved minimal response (MR),  
7 (26  %) achieved a partial response (PR), 2 (7  %) 
achieved very good partial response (VGPR), 3 (13 %) a 
full response (FR), intolerability was observed in 2 (7 %) 
patients, and 3 (12 %) patients were refractory to thera-
py. With prolonged therapy, there was a trend towards in-
creased depth of response. Patients on long-term therapy 
achieved VGPR and FR. There were no reported severe 
toxicities leading to therapy discontinuation, lengthen-
ing of intervals between cycles, or dose reductions. Cur-
rently, 11 patients have completed therapy, out of whom  
4 are alive and receiving treatment including monoclonal 
antibodies, carfilzomib, and pomalidomide. The median 
progression-free survival (PFS) for patients in the stu
died group was 18 months, and the median overall sur-
vival (OS) was 83 months (Figure 1).

Conclusions. Modern treatment programs for RRMM 
involve a long-term therapy model aimed at prolonged 
tumor suppression and transforming MM into a ma
nageable chronic condition. IRd, a completely oral triplet 
therapy, does not cause significant toxicity and ensures 
the preservation of the quality of life of MM patients. Ac-
cording to the TOURMALIN MM1 study, the addition of 
ixazomib to Rd overcomes the low PFS associated with 
high-risk cytogenetic abnormalities in RRMM patients 
[4], which is important in real-world clinical practice for 
patients without an assessment of cytogenetic risk. The 
therapy results in real-world clinical practice are compa-
rable to those in clinical trials.
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Figure 1. Event free and overall survival in patients with R/R Multiple myeloma, receiving Ird (n = 26)
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Combination of venetoclax and standard platinum-containing regimens  
in the treatment of relapses and resistant course of B-cell lymphomas

LS Butaev, YuA Oleinik, MP Bulusov, AYu Subora, VA Zherebtsova,  
AM Sukhareva, ES Urnova, DG Kisilichina, VV Ptushkin

SP Botkin City Clinical Hospital, 5 2-i Botkinskii pr-d, Moscow, Russian Federation, 125284

Introduction. Patients with relapse and refractory 
course (R/R) of B-cell lymphomas have an unfavorable 
prognosis. Standard second-line chemotherapy for R/R 
diffuse B-large cell lymphoma (DBCL) based on pla
tinum-containing (cisplatin, carbioplatin, oxaliplatin) 
therapy courses and autologous hematopoietic stem cell 
transplantation (auto-HSCT) allows achieving complete 
remission (CR) in 40 % of patients and 2-year non-pro-
gressive survival (PFS) at 25 % (G.W. van Imhoff 2014). 
The phase I study demonstrated the high efficiency of 
including the selective BCL-2 inhibitor venetoclax in the 
R-ICE anti-relapse therapy regimen with the achievement 
of PR in 78 % of patients (P. Caimi, D. Jagadeesh 2018).

Objectives. To evaluate the efficacy and safety of veneto-
clax addition to standard salvage therapy of B-cell lym-
phomas.

Methods. The study included patients over 18 years of 
age who received one line of therapy with resistance 
(accumulation of RFP on the Deauville scale of 4 points 
after 1 line of therapy) or recurrence of DLBCL and 
primary mediastinal B-large cell lymphoma (PMBCL), 
as well as patients with early recurrence of follicular 
lymphoma (FL) during maintenance therapy with ritu
ximab (POD 24). 2–4 courses of PCT were conducted ac-
cording to the schemes of R-DHAP (rituximab, cisplatin, 
cytarabine, dexamethasone) or R-GDP (rituximab, gem-
citabine, oxaliplatin) (DLBCL/FL) and R-ICE (rituximab, 
carboplatin, ifosfamide, etoposide) with the addition of 

venetoclax on 1–10 days of each 21-day cycle at a dose 
of 400 mg per day. The mobilization and collection of 
autologous hematopoietic stem cells (auto-HSC) was 
carried out at the time of restoration of myelopoiesis 
after 1–3 courses of therapy. The response was evalua
ted according to the criteria of Lugano (PET/CT). Upon 
reaching 1-3 points on Deauville, an auto-HSCT was 
performed with the R-B(Be)EAM conditioning regime 
(rituximab, bendamustine (karpustine), etoposide, cy-
tarabine, melphalan). The level of BCL-2 expression 
was assessed in 21/29 patients: hyperexpression was 
detected in 17/21 (81 %) cases.

Results. From January 2019 to December 2023, 29 
patients were included: 14 - DLBCL, 7  — PMBCL, 8  — 
FL, median age 47 years (21–65), M/W: 20/9. The 
first line of therapy: R-CHOP-like courses  — 25/29,  
mNHL-BFM-90  — 2/29, R-COP/R-B  — 2 (FL). Com-
plete response was achieved in 17/29 (58 %) patients, 
partial response  — 2/29 (7  %), stabilization/progres-
sion — 9/29 (31 %), death after the first course of the
rapy (pneumonia)  — 1/29 (3.4  %). In 18/28 patients 
(64.4 %), a sufficient amount of auto-SCC was harvested 
(on average 8.7 × 106/kg). Failure of mobilization in 8/28 
(28.5 %), refusal of collection in 2/28 (7.1 %). By Decem-
ber 2023, auto-HSCT was performed in 13/18 (72  %) 
patients. In 5/29 (17 %) cases, allotment was performed  
(2 due to failure of mobilization and 3 in subsequent lines 
of therapy). 2 deaths in the state of PR from COVID-19. 
With a follow-up period of 56 months, the median PFS 
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was 15 months (FL 8,9 months; DLBCL 25 months; PM-
BCL 15 months), the median OS was not achieved (in pa-
tients with FL, the OS was 20 months, in patients with 
DLBCL and PMBCL, the OS was not achieved).

Conclusions. In this study, the potentially high effica-
cy and reasonable safety of venetoclax inclusion in pla

tinum-containing anti-relapse therapy regimens was 
demonstrated. In subsequent approaches to therapy, the 
inclusion of polatuzumab vedotin and bispecific antibo
dies, the mobilization of CCM after the first course and 
the reduction of the duration of venetoclax administra-
tion to 5 days with the preservation of the total dose are 
planned.

Causes of lymphadenopathy in patients with HIV infection  
according to results of lymph node biopsies

DV Baram1, YuA Krivolapov2

1 Russian Research Institute of Hematology and Transfusiology, 16, 2-ya Sovetskaya ul.,  
Saint Petersburg, Russian Federation, 191024

2 Mechnikov North-Western State Medical University, 41,  
Kirochnaya ul., Saint-Petersburg, Russian Federation, 191015

Introduction. The syndrome of generalized lympha
denopathy in HIV infection remains insufficiently stu
died to date, and results of statistical analysis of etio
logical causes differ among different researchers in 
many countries around world. The main reasons leading 
to enlargement of lymph nodes: infectious process (in-
cluding HIV itself), hemoblastosis, metastatic lesions.

Objectives. To study causes of lymphadenopathy in pa-
tients with HIV infection by analyzing results of histolo
gical studies of lymph node biopsies.

Methods. We analyzed 145 histological studies of lymph 
node biopsies in patients with a confirmed diagnosis of 
HIV infection, performed between 2013 and 2023, in two 
pathology departments with a hematopathology profile.

Results. The structure of causes of lymphadenopathy 
in patients with HIV infections is represented by follow-
ing nosological forms: HIV-associated lymphadenopathy 
(lymphadenitis) — 50.3 % (n = 73); diffuse large B-cell 
lymphoma (DLBCL) — 21.4 % (n = 31); polymorphic cell 
lymphoproliferative disease  — 6.2  % (n = 9); classical 
Hodgkin lymphoma (mixed cell variant) — 4.8 % (n = 7); 
atypical mycobacteriosis — 4.1 % (n = 6); Kaposi’s sarco-
ma — 3.4 % (n = 5); tuberculosis — 2.8 % (n = 4); follicu-
lar lymphoma (Gr 3a) — 2.1 % (n = 3); Burkitt’s lympho-
ma — 1.4 % (n = 2); plasmablastic lymphoma (n = 2) and 
lymphoma with peripheral T-lymphocyte immunophe-
notype, unspecified, 2 % each (n = 2); plasma cell variant 
of Castleman’s disease — 0.7 % (n = 1). One patient had a 

combined lymph node lesion: polymorphic cell lympho
proliferative disease and Kaposi’s sarcoma. In most cases 
of HIV-associated lymphadenitis (n = 70), immunohisto-
chemical examination revealed expression of p24 protein 
of human immunodeficiency virus in follicular dendritic 
cells (Figure 1), and detection of Epstein-Barr virus by 
molecular genetic method using in situ hybridization 
(detection of small viral RNA) was observed in 69 obser-
vations (Figure 2).

Conclusions. The most common cause of lymphade-
nopathy was viral lymphadenitis (HIV-associated 
lymphadenopathy) with various morphological chan
ges in lymphoid tissue (previously — patterns A, B, C), 
which correlate with stages of the disease (acute, sub-
chronic, chronic). The most common lymphoma asso-
ciated with HIV infection was DLBCL, characterized by 
an aggressive course. Noteworthy are cases of damage 
to lymph nodes by polymorphocellular lymphoprolife
rative disease and Hodgkin’s lymphoma, which are of-
ten diagnosed untimely. Treatment of polymorphocel-
lular lymphoproliferative disease against background 
of HIV infection is currently not standardized: most 
cases describe complete recovery in such patients after 
start of antiretroviral therapy, and in rarer cases, use 
of various combinations of antitumor chemotherapy. 
Among infectious causes, atypical mycobacteriosis and 
tuberculosis predominated. It is necessary to remem-
ber about possibility of damage to lymph nodes during 
HIV infection by Kaposi’s sarcoma, which may be me
tastatic in nature.
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Figure 1. Immunohistochemical reaction to protein p. 24 (HIV)

Figure 2. Small viral RNAs of the Epstein-Barr virus mainly in cells located interfollicularly
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Nivolumab in the treatment of relapsed/refractory  
HIV-related Hodgkin lymphoma 

АМ Chekalov*, МО Popova, IV Tsygankov, YuА Rogacheva,  
KV Lepik, NB Mikhailova, VV Baykov, АD Kulagin

RM Gorbacheva Research Institute of Pediatric Oncology, Hematology and Transplantation; IP Pavlov First Saint Petersburg 
State Medical University, 6/8 L’va Tolstogo ul., Saint Petersburg, Russian Federation, 197022

*Correspondence: АМ Chekalov, a.m.chekalov@gmail.com

Background. Patients living with HIV (PLWH) are 3- 
30 times more likely to develop Hodgkin lymphoma (HL) 
than in the general population, regardless of the use of 
antiretroviral therapy (ART), and there are currently 
no standards for the treatment of HIV-related HL. The 
question of the prognosis of patients with HL and HIV 
in comparison with the general population also remains 
open. Immune checkpoint inhibitors (ICIs), particularly 
nivolumab, have demonstrated high efficacy and safety 
in the treatment of relapsed/refractory (r/r) HL, but data 
in the HIV-related r/r HL population are limited to a few 
case reports.

Objectives. To evaluate the effectiveness and safety of 
nivolumab (Nivo) in patients with r/r HL and HIV.

Patients and methods. The study included 10 patients 
with r/r HL and HIV who were treated at the RM Gor-
bacheva Research Institute of Pediatric Oncology, Hema-
tology and Transplantation from 2017 to 2023. Males ac-
counted for 80 %, median age was 39 years (28–58). The 
median number of previous lines of therapy was 3 (1–4). 
The median of CD4+ cell at the start of nivolumab the
rapy was 402 cells/μl (111–770). All patients were on 
ART at the start of Nivo. Nivolumab at a fixed dose of 
40 mg was received by 4 patients (40 %), combination 
therapy  — 5 patients: bendamustine + gemcitabine —  
2 (20 %), bendamustine — 2 (20 %), BeGeV — 1 (10 %). 
In 4 cases, nivolumab was used as bridge therapy before 
auto-HSCT. The median of Nivo courses was 21 (12–48). 
Median follow-up was 27 months (range 7–74).

The primary endpoint was overall response rate 
(ORR) to Nivo. Secondary endpoints were toxicity, over-
all survival (OS), and progression-free survival (PFS) 
within 24 months of Nivo initiation. Common Termi-
nology Criteria for Adverse Events (CTCAE 5.0) were 
used to evaluate treatment-related adverse events. The 
LYRIC criteria were used to assess response on PET-CT. 
Analysis of OS and PFS was performed using the Ka-
plan-Meier method.

Results. The ORR to the therapy in this cohort was 90 % 
(complete response — 80 %, partial response — 10 %, 
indeterminate response — 10 %). Relapse/progression 
of HL was observed in 7 (70  %) patients who subse-
quently received various combination therapy: benda-
mustine  — 7 (100  %), gemcitabine  — 2 (29  %), bren-
tuximab vedotin  — 3 (43  %), vinblastine  — 3 (43  %), 
lenalidomide — 1 (14 %), ICE — 2 (29 %).

OS and PFS at 24 months were 100  % and 64  %  
(95  % CI 38–100  %), respectively. Treatment-related 
adverse events were observed in 1 case: autoimmune 
thyroiditis grade 2 according to CTCAE 5.0, controlled 
during replacement therapy.

Conclusions. Preliminary results of this study demon-
strated the effectiveness and safety of nivolumab in the 
treatment of r/r HL and HIV. A study on a larger patient 
population is needed.

Key words: Hodgkin lymphoma, HIV, Nivolu
mab.
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Outcome of relapsed and refractory patients with chronic lymphocytic 
leukemia, receiving ibrutinib: analysis of 457 patients
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Introduction. A number of salvage treatment options 
are currently available for relapsed and refractory (R/R) 
patients with chronic lymphocytic leukemia (CLL), in-
cluding BTK inhibitors, BCL2 inhibitors, monoclonal an-
tibodies, chemoimmunotherapy. Despite several clinical 
trials conducted in R/R patients, the optimal treatment 
options for first and subsequent relapses are unclear 
[Munir T, 2019, Fraser G, 2020, Kater A, 2020]. Real 
world data on the safety and efficacy of BTK inhibitors 
in R/R patients help to better guide treatment decision. 
Here we present our experience on the use of ibrutinib in 
R/R patients. 

Objectives. To evaluate time on treatment, reasons for 
discontinuation, overall survival and predictors of re-
sponse in a cohort of R/R patients with CLL, receiving 
ibrutinib.

Methods. Patients requiring therapy with R/R CLL who 
started treatment between July 2015 and July 2022 at 
Botkin hospital, Moscow, were evaluated. All patients 
received ibrutinib at dose 420 mg/day with dose modi-
fications according published guidelines. The addition of 
antibodies to CD20 was permitted, but the combination 

of ibrutinib with other medications and chemotherapy 
regimens was an exclusion criterion from the study. The 
main outcomes of the study were the time on treatment 
(TOT) and overall survival (OS). Time-to-event analyses 
were estimated using the Kaplan-Meier method, and dif-
ferences were evaluated using log rank test. 

Results. The study included 457 patients with the me-
dian age was 67,7 years (range 30–91). One hundred 
eight patients were older than 75 years, 60  % were 
males. In total 58 patients received ibrutinib along with 
monoclonal antibodies, all other received ibrutinib 
alone. 135 patients (35  %) out of 385 tested had 17p 
deletion and 196 (80 %) out of 244 tested had unmuta
ted IGHV. The median number of previous therapy lines 
was 3 (range 1–15). Seventy-nine patients (17 %) had 
preexisting significant cardiovascular disease (a history 
of myocardial infarction, heart failure, cardiomyopathy, 
or atrial fibrillation), 73 (16  %) — diabetes mellitus, 
33 (5 %) — HBs-antigen. 

The median time on treatment in these heavily pre-
treated patients was 35,4 months, and overall survival 
52,1 months. The reasons for discontinuations are pre-
sented in Table 1. The most common reasons were pro-

Table 1. Reasons for therapy discontinuation

  N %

Progresson 123 45

Death from COVID-19 38 14

Infections 25 9

Toxicity 23 8

Hepatotoxicity 5 2

Arrhythmias 4 1

Hemorrhagic complications 4 1

Death from other causes 17 6

Second tumour 16 6

Thromboembolic events 9 3

Allogeneic stem cell transplantation 5 2

Patient’s desire 2 1

Unknown 4 1

  275
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gression of the disease (45  %), death from COVID-19 
(14 %) and other causes (6 %). Overall, events attribu
table to ibrutinib occurred in 21 % of cases, with infec-
tions being the most common reason for discontinuation 
(9 %). Arrhythmias and hemorrhagic complications were 
the reason for discontinuation in 2 % of cases in total. 

Worse TOT was associated with a number of previous 
therapy lines (HR 0,7, 95 % CI 0,5–0,9, p = 0,002) and 17p 
deletion (HR 0,71, 95 % CI 0,54–0,94, p = 0,036), while 
IGHV mutational status and Binet stage before ibruti-
nib initiation had no impact on TOT. The patients were 
divided into 4 categories based on the type of relapse: 
late (> 24 months) relapse after chemoimmunotherapy, 
early (<  24 months) relapse after chemoimmunothera-
py, relapse with 17p deletion relapse with 17p deletion 
regardless of timing, and Richter syndrome. TOT was sig-
nificantly worse in patients with 17p deletion compared 
to late relapse (HR 0,58, 95  % CI 0,39–0,85, p  =  0,01) 
and in patients with early relapse compared to late re-
lapse (HR 0,63, 95 % CI 0,45–0,87, p = 0,01) (Figure 1). 
Patients with Richter syndrome had the worst prognosis 
(Figure 1). No differences were noted between patients 
with early relapse and relapse with 17p deletion. Over-
all survival was significantly predicted by age (HR 0,58, 
95 % CI 0,39–0,84, p = 0,005), diabetes mellitus (HR 0,7, 
95 % CI 0,48–1,0, p = 0,047), the presence of HBs-antigen 
(HR 0,7, 95 % CI 0,48–1,0, p = 0,042). Concomitant car-
diovascular disease, deletion 17p, and IGVH mutational 
status did not impact OS. 

Conclusions. In R/R patients progression of the disease 
is the main reason for treatment discontinuation. Early 
relapse after chemoimmunotherapy as well as 17p de-
letion are associated with poor prognosis and probably 
require an alternative treatment. Infections are the main 
cause of death and an important reason for discontinu-

ation. Concomitant cardiovascular diseases are not as-
sociated with poor outcome and cardiovascular adverse 
events rarely lead to treatment discontinuation. 

Key words: Chronic lymphocytic leukemia, 
ibrutinib.
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Introduction. 17p deletion and TP53 mutations are tradi-
tional markers of adverse prognosis in patients receiving 
chemoimmunotherapy. A number of studies have shown 
poor prognosis of patients with TP53 aberrations in re-
lapsed and refractory patients, receiving novel agents, in-
cluding venetoclax and BTK inhibitors (Huang Q,2022). 
In the 1st line settings continuous therapy with BTK in-

hibitors in patients with TP53 aberrations is associated 
with a better progression-free survival compared to fixed 
duration therapy (Al-Sawaf O, 2020). Outcome of patients 
with 17p deletion and TP53 mutations, receiving BTK in-
hibitors as a 1st line of therapy in real word practice is cur-
rently under investigation. In this study we report data on 
a cohort of patients observed at Botkin hospital, Moscow.
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Introduction. Hodgkin lymphoma (HL) is an uncommon 
B-cell malignant neoplasm, with high curable rate for pa-
tients with localized disease or advanced. However, up 
to 30 % of patients with HL are either refractory or re-
lapsed after primary treatment. Combination of Brentu

ximab vedotin and Bendamustine (BvB) is easy-to-follow 
regimen with possibility of outpatient treatment. The 
above-mentioned characteristics determine the place 
of this regimen as a pre-auto-HSCT in young patients as 
well as a salvage therapy in relapse after auto-HSCT. For 

Objectives. To evaluate effectiveness of first-line ibruti-
nib in a cohort of patients with CLL carrying 17p deletion.

Methods. Patients requiring therapy with treatment-na-
ive CLL and 17p deletion who started treatment between 
July 2016 and August 2022 at Botkin hospital were eva
luated. All patients received ibrutinib at dose 420 mg/day 
with dose modifications according published guidelines. 
The addition of antibodies to CD20 was permitted, but 
the combination of ibrutinib with other medications was 
an exclusion criterion from the study. The main outcomes 
of the study were the time to treatment discontinuation 
(TTD) and overall survival (OS). Time-to-event analyses 
were performed with the Kaplan-Meier method.

Results. The study included 44 patients, the median 
age was 68 years (range 39–86), male to female ratio 
1:1. Twelve patients (27  %) had preexisting serious 
cardiovascular diseases including myocardial infarc-
tion, cardiomyopathy and/or atrial fibrillation, 5 pa-
tients had diabetes mellitus. Two patients received 
ibrutinib in combination with monoclonal antibo
dies, all other patients as a monotherapy. At the me-
dian follow up of 22,3 months (range 7–91) 28 (63 %) 
patients have discontinued treatment. The reasons 
for discontinuations were progression in 14 patients 
(50  %), intolerance — 4 patients (9  %), deaths be-
fore progression  — 4 (1  — second tumour, 3  — car-
diovascular causes), COVID-19  — 3 (7  %), allogeneic 
transplantation — 3 patients (7 %). The median time 
to treatment discontinuation was 31,5 months, and 
an estimated treatment persistence probability at 
2-years was 63  % (Figure 1). Two patients had con-
firmed Richter syndrome before initiation of therapy 
and 2 patients developed RS at progression. Among 
patients with progression 6 were switched to vene-

toclax w/o antibodies to CD20, 4 patients received 
either R/G-CHOP or R-EPOCH, and other patients had 
a supportive care. The median overall survival was  
74,9 months, and OS at 2-years was 80 %. Neither pa-
rameters including age, sex, comorbidities, stage, and 
LDH level were associated with time to discontinua-
tion or overall survival.

Conclusions. Our data show significant progress in the 
treatment of patients with CLL carrying 17p deletion 
and in general, are very similar to the data obtained in 
a nationwide Italian study, where TTD and OS by 2 years 
were 63,4 % and 82,6 % (Rigolin GM, 2023). On the other 
hand, these results remain unsatisfactory as 50 % of pa-
tients die from the progression of CLL. Further research 
exploring combination therapies are warranted in these 
cohort of patients.

Figure 1. Time to treatment discontinuation and overall survival*
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elderly patients BvB is an applicable therapeutic option 
in the impossibility of transplantation. Evidence from 
retrospective and prospective studies in regards of BvB 
have shown remarkable progression free survival (PFS) 
with 2-years PFS ranging 60–90 %, and overall survival 
(OS) ranging 80–90 %.

Objectives. The objective of this study is to assess patient 
response to BvB in the treatment of relapsed/refractory 
classic Hodgkin Lymphoma especially for patients be-
yond first salvage therapy unlike many other studies.

Methods. We retrospectively analyzed patients with re-
lapse/refractory Hodgkin Lymphoma who received BvB 
immunochemotherapy between 2017 and 2023 in Mos-
cow city center of hematology of Botkin hospital. Bren-
tuximab vedotin was given 1.8 mg/kg on day 1, and ben-
damustine was given 90 mg/m2 day 2, cycles repeated 
every 21 days. Response assessment was performed us-
ing Lugano criteria. PFS and OS analyses were performed 
with the Kaplan-Meier methods. PFS included cases of 
disease progression, relapse after therapy completion, 
death of any case, and next line of therapy.

Results. Nineteen patients received at least one cycle 
of BvB were enrolled (Table 1). The patient median age 
was 38 (range 25–75), 9 males (47  %) and 10 females 
(53 %). Disease stage at time of treatment initiation: II — 
6 (32 %), III — 3 (16 %), IV — 10 (53 %). The median of 
prior lines of therapy was 3 (range 1-5). Twelve patients 

Figure 1. Progression free and overall survival
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Table 1. Patients’ characteristics

Patient’s characteristics N = 19

Age, median (range) 38 (25-75)

Male/Female 9/10

Histology of HL (%)

Nodular sclerosis 14 (74 %)

Mixed cellularity 2 (11 %)

Lymphocyte rich 2 (11 %)

Lymphocyte depleted 1 (5 %)

Disease stage (%)

II 6 (32 %)

III 3 (16 %)

IV 10 (53 %)

ECOG (%)

0-1 15 (79 %)

2 2 (11 %)

3 2 (11 %)

Prior lines of therapy, median (range) 3 (1-5)

Prior radiotherapy (%) 12 (63 %)

Prior Auto-HSCT (%) 4 (21 %)

Prior Nivolumab (%) 1 (5 %)

Primary refractory (%) 7 (37 %)

B-symptoms (%) 14 (74 %)

BvB cycles, median (range) 6 (3-8)

Post Auto-HSCT (%) 5 (26 %)

Post Allo-HSCT (%) 3 (16 %)
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(63  %) underwent radiotherapy before BvB, and only 
1 patient (5  %) was treated with Nivolumab. For 4 pa-
tients (21 %) BvB was a salvage therapy in relapse after 
Auto-HSCT, and for 4 patients (21 %) BvB preceded Au-
to-HSCT, 1 patient (5 %) had Auto-HSCT after one more 
line. The overall response rate 68 % (13 patients) and all 
these patients have achieved complete response. Stable 
disease was achieved in 5 % (1 patient), and progressive 
disease — 26 % (5 patients). After median follow up of 

40,7 months, the median PFS was 11 months, and the 
median OS was not reached (Figure 1).

Conclusions. BvB combination is an effective outpatient-
based salvage regimen for heavily pretreated patients with 
multiple lines chemotherapy in relapsed/refractory HL, as 
majority of patients in our study were beyond first salvage. 
BvB regimen might be used both in young and elderly pa-
tients, as well as in patients preparing for auto-HSCT and not.

Upfront autologous stem cell transplantation  
for stage IV double-expressor diffuse large B-cell lymphoma

AK Koviazin1,2, LV Filatova1, IS Zyuzgin1, AS Artemyeva1,  
IL Poliatskin1, TYu Semiglazova1

1 National Medical Research Center for Oncology named after N.N. Petrov, 68,  
Leningradskaya ul., Saint-Petersburg, Russian Federation, 197758

2 Russian Research Institute of Hematology and Transfusiology, 16, 2-ya Sovetskaya ul.,  
Saint Petersburg, Russian Federation, 191024

Introduction. Improving the effectiveness of first-
line immunochemotherapy (ICT) for double-expressor 
(DEL) diffuse large B-cell lymphoma (DLBCL) remains 
an urgent clinical task in oncohematology. Upfront 
high-dose chemotherapy (HDCT) with autologous he-
matopoietic stem cell transplantation (auto-HSCT) still 
considered a clinical option to increase the survival of 
these patients [1].

Objectives. To improve the effectiveness of first-line 
therapy stage IV DEL DLBCL.

Methods. A group of 105 patients(pts): DLBCL NOS, age 
18–65, stage IV, IPI  ≥ 2, CR/PR after x6 R-CHOP/R-DA-
EPOCH from 2010 to 2019 at NMRC of Oncology named 
after N.N. Petrov of MoH of Russia was retrospectively ana
lyzed. The upfront group included patients with HDCT 
followed by auto-HSCT as a first-line consolidation thera-
py (n = 35). The control group included patients with fol-
low-up after induction (n = 70) and CR only. Patients and 
procedures characteristics are shown below (Table 1).

The primary endpoint was 3-yr progression-free 
survival (PFS). Secondary endpoints were 3-yr overall 
survival (OS) and relapse rate. Endpoints were analyzed 
separately according to DEL status. The Kaplan-Meier 
method was used to estimate OS and PFS. The log-rank 
test was used to evaluate differences in survival.

The binomial logistic regression was used to define 
the statistically significant factors. The primary endpoint 
was used as a dependent variable. Independent variables 
were DEL status, sex and pulmonary or gastric involve-
ment. Covariates were age and Ki67 level. The control 
group was selected as a learning sample and the upfront 
group as a test sample.

The sample size of the study protocol was estimated 
to test the difference in 3-yr PFS and relapse rate be-
tween selected groups. The closest in design and inclu-
sion criteria RCT with ours reported 13 % relapse rate 
after upfront auto-HSCT. [1] The medium relapse rate 
in target population is about 40 % to the world data [2]. 
A sample of 96 pts (upfront, n = 32; control, n = 64) was 
required for a power of 80 % and with a one-sided α level 
of 5 % with enrollment ratio 1:2. 

A two-sided p-value of < 0.05 significance level was 
considered to be statistically significant in all analy-
ses. All statistical analyses were performed using STA-
TISTICA for Windows (ver. 12 License №. BXXR310F-
964808FA-V).

Results. In upfront pts with DEL (Figure 1) 3-yr PFS 
was 100 % [95 % CI 100–100] vs 28.6 % [95 % CI 13–
62.7] in control, p < 0.001. The same impact of upfront 
in pts with DEL was found in 3-yr OS — 100 % [95 % 
CI 100–100] vs 57.1 % [95 % CI 39,5–82,8] in control, 
р = 0.002 (Figure 2). 

There was no impact of upfront HDCT with auto-HSCT 
on 3-yr PFS among pts without DEL — 86.4 % [95 % CI 
73.2–100] in the upfront vs 83.5 % [95 % CI 71.3–97.8] 
in the control, р = 0.71 (Figure 3). There was a tendency 
toward improvement of 3-yr OS in the upfront — 95.5 % 
[95 % CI 87.1–100] vs 77.4 % [95 % CI 64–93.6] in the 
control, р = 0.11 (Figure 4).

Two significant independent factors that increased 
the chance of relapse were found using the logistic re-
gression: DEL and pulmonary involvement (Table 2). Ac-
cording to Z-values and OR, both factors had equal influ-
ence on the ER chance.
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Table 1. Patient and procedures characteristics

Characteristic Criteria
Upfront, n = 35 Control, n = 70

p-value
n % n %

Sex Male
Female

18
17

51
49

32
38

46
54 0.67

IPI
2
3
> 4

10
19
6

29
54
17

29
25
16

41
36
23

0.28
0.09
0.67

Bulky
(≥ 7,5 sm)

Yes
No

21
14

60
40

24
46

34
68 0.02

Extranodal > 1 site Yes
No

27
8

77
23

50
20

71
29 0.69

Bone marrow
involvement

Yes
No

7
28

20
80

17
53

24
76 0.8

Pulmonary involvement Yes
No

7
28

20
80

15
55

21
79 0.86

Gastric involvement Yes
No

13
22

37
63

15
55

21
79 0.13

Cell of origin GCB
Non-GCB
No data

16
19
0

46
54
0

21
27
22

30
39
31

1.0

DEL
Yes
No 
No data

13
22
0

37
63
0

21
31
18

30
44
26

0.82

ICT R-CHOP
DA-EPOCH-R

16
19

46
54

55
15

79
21 0.004

Characteristic Criteria Upfront, n = 35 Control, n = 70 p-value

Observation period (mon) Mean±SDev
Median (range)

60.6 ± 22.4
68 (19–82)

62.5 ± 41.1
55 (6–143) 0.78

Age (years) Mean±SDev
Median (range)

48.0 ± 11.7
53 (18–63)

48.9 ± 12.5
53 (22–64) 0.53

LDH (U/l) Mean±SDev
Median (range)

385.3 ± 272.9
295 (169–1450)

417.7 ± 240.6
347 (145–1065) 0.42

Ki67 ( %) Mean±SDev
Median (range)

81.7 ± 13.5
82.5 (40–100)

86.9 ± 14.1
90 (50–100) 0.03

Figure 1. Progression free survival of patients with DEL receiving 
either HDCT followed by auto-HSCT or chemotherapy
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Figure 2. Overall survival of patients with DEL receiving either 
HDCT followed by auto-HSCT or chemotherapy
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The obtained model has very good quality (AUC  = 
0.859), and medium predictive power (R2N = 0.508), 
medium sensitivity (83.3  %), specificity (85.7  %), and 
accuracy (84.8  %). Overall model test: p = 0.001. Both 
predictive values (positive — 78.9 %, negative — 88.8 %) 
reached good levels. Patients with DEL, treated by stan-
dard ICT, have a 78.9 % chance of experiencing relapse. 
However, the same pts without DEL have an 88.8  % 
chance of avoiding relapse if treated by standard ICT only.

The regression test confirmed no significant influence 
of any factors or covariates on the relapse rate in the 
upfront group (Table 3). Taking into account the equal 
distribution of clinical and biological characteristics in 
both groups and the significantly lower relapse rate in 
the upfront group, combined with the data from survival 
analysis, we can make the suggestion that the negative 

prognostic impact of DEL was leveled out by upfront au-
to-HSCT.

Conclusions. 1. Selected patients with DEL have better 
3-yr PFS (p < 0.001) and OS (p < 0.001) if treated by up-
front HDCT with auto-HSCT. 

2. The choice of upfront auto-HSCT should be based 
on DEL status — patients with DEL have a high chance 
(78,9 %) of experiencing relapse. Patients without DEL 
shouldn’t be overtreated and mostly (88,8  %) avoid 
relapse by standard ICT. If patient has a pulmonary in-
volvement, it can also be considered as a negative prog-
nostic factor, but further evaluation is needed.

3. Upfront HDCT with auto-HSCT can overcome the 
negative prognostic impact given by DEL on prognosis in 
DLBCL NOS, age 18-65, stage IV, IPI ≥ 2 with DEL.

Table 2. Logistic regression model — learning group (control)

Predictor Estimate SE Z p OR 95 % CI OR
B0 — interception –4,33 3,03 –1,43 0,152 0,01 3,49e–5–4,91

DEL (Yes/No) 2,00 0,87 2,27 0,02 7,39 1,32–41,4
Lung (Yes/No) 2,63 1,04 2,51 0,01 13,8 1,78–107,7
Gastric (Yes/No) –2,29 1,25 –1,83 0,06 0,1 0,01–1,18

Sex (Male/Female) 0,32 0,82 0,39 0,69 1,38 0,27–6,93

Age 0,01 0,03 0,54 0,58 1,01 0,95–1,09

Ki67 0,02 0,02 0,73 0,46 1,02 0,96–1,08

Table 3. Logistic regression model — test group (upfront)

Predictor Estimate SE Z p OR 95 % CI OR

B0 - interception –1,66 8,33 –0,2 0,84 0,18 1,5е–8–2,35е6

DEL (Yes/No) –20,5 7424 –0,002 0,99 1,15е–9 0–∞

Lung (Yes/No) –21,4 10869 –0,001 0,99 4,71е–10 0–∞

Gastric (Yes/No) –21,0 7170 –0,002 0,99 7е–10 0–∞

Sex (Male/Female) 0,5 2,21 0,22 0,82 1,65 0,02–127,2

Age 0,07 0,07 0,95 0,34 1,07 0,92–1,26

Ki67 –0,03 0,09 –0,3 0,759 0,97 0,8–1,18

Figure 3. Progression free survival of patients WITHOUT DEL 
receiving either HDCT followed by auto-HSCT or chemotherapy
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Figure 4. Overall survival of patients WITHOUT DEL receiving 
either HDCT followed by auto-HSCT or chemotherapy
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Brentuximab vedotin in combination  
with BeGeV in patients with relapses and refractory  

of Hodgkin’s lymphoma: 3-year follow-up
MP Bulusov, YuA Oleinik, AYu Subora, LS Butaev,  

AM Sukhareva, ES Urnova, VA Zherebtsova, VV Ptushkin

SP Botkin City Clinical Hospital, 5 2-i Botkinskii pr-d,  
Moscow, Russian Federation, 125284

Introduction. Despite the fact that LH is one of the most 
curable malignant diseases and has no analogues in 
5-year survival among all types of cancer over the past 
40 years, in real clinical practice up to 30 % of patients 
have a refractory course or relapse (R/R) of LH and need 
a second or subsequent lines of therapy. Historically, 
standard treatment regimens (DHAP/ICE/IGEV/DVD) 
followed by autologous bone marrow transplantation 
(autoHSCT) allowed to achieve long-term responses in 
no more than 40 % of patients. After the appearance in 
clinical practice of the drugs brentuximab vedotin and 
checkpoint inhibitors (nivolumab, pembrolizumab), the 
life time of patients with LH increased. Given the high 
efficacy of new drugs in the third and subsequent lines 
of LH therapy, physicians have begun to introduce these 
drugs into the treatment of LH in the second line of the
rapy to improve treatment outcomes. We present 3 years 
of experience in the use of BV + BeGeV therapy regimens 
in patients with P/R LX.

Objectives. To evaluate the efficacy, toxicity, mobiliza-
tion ability, and cost-effectiveness of the anti-relapse 
course of BeGeV + BV therapy in patients with Hodgkin’s 
lymphoma, who are candidates for autoHSCT.

Materials and methods. The study included patients 
who were candidates for autoHSCT, refractory to previ-
ous therapy or who relapsed after it (platinum-contain-
ing therapy courses, courses with checkpoint inhibitors). 
Patients were scheduled to receive 2 courses of BeGeV +  
BV therapy (bendamustine 90 mg/m2 on 2–3 days, 
gemcitabine 800 mg/ m2 on 1 and 4 days, vinorelbin  
20 mg/ m2 on 1 day, prednisolone 100 mg on 1-4 days, 
brentuximab vedotin 1.8 mg/kg on 1 day) with the col-
lection of peripheral blood stem cells (PCCs) after the 1st 
course. After 2 cycles of therapy, the response was eva
luated based on PET-CT data. When PET-negative remis-
sion (DS 1–3) was achieved, the third course of therapy 
was carried out and autoHSCT (BEAM + brentuximab 

vedotin) was performed. When a partial response or sta-
bilization was achieved after 2 cycles of BeGeV + BV, an 
additional 2 cycles of therapy were conducted with an 
assessment of the response after 4 cycles. When the CR 
was reached after 4 cycles, an autoHSCT was performed. 
In the absence of CR the patient was transferred to other 
types of treatment. Survival results were evaluated at the 
last follow-up. The median OS was estimated using the 
Kaplan-Meyer method.

Results and discussion. The study included 37 patients 
aged 18 to 60 years (median age — 34 years) who were 
treated at the Botkin Hospital from 2020 to 2023. There 
were 20 men and 17 women in the study group. Prima-
ry refractory course was detected in 10 patients (27 %), 
early relapse — in 14 (38 %), late relapse — in 13 (35 %). 
The median of BeGeV + BV courses was 3. After the 2nd 
cycle of therapy, ORR was 97 % (36/37), of which a com-
plete metabolic response was achieved in 30/36 (83 %), 
PR was achieved in 6/36 (17  %). All 6 people with PR 
after the 2nd cycle of therapy achieved CR after the 4th 
cycle. AutoHSCT was performed in 35/37 patients. With 
a median follow-up of 20.5 months, PFS and OS were 
84  % and 97  %, respectively. In 36/37 cases, effective 
mobilization of PCCs (CD34+ more than 2.0 million/kg 
body weight) was performed. In the future, a patient with 
an insufficient number of cells for autoHSCT was collec
ted with a stable hematopoiesis. The most common side 
effects (grade 3–4) were: skin toxicity  — 17 patients 
(46  %); hepatotoxicity  — 18 patients (48  %); neutro-
penia — 27 patients (73 %), of which febrile neutrope-
nia — 16 patients (43 %). Due to the high initial frequen-
cy of adverse events, it was decided to reduce the dosage 
of bendamustine to 70 mg/m2 (70 mg/m2 — 26 patients, 
90 mg/m2 — 11). In 4 patients, therapy was de-escalated 
to combinations of bendamustine with brentuximab due 
to intolerant toxicity. Of the 37 patients, only 9 needed 
hospitalization for a bed, all the others received a course 
as part of a day hospital.
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Conclusions. The BeGEV + BV chemotherapy course 
has a high efficiency and mobilization ability, an ac-
ceptable toxicity profile without loss of effective-
ness when reducing the dosage of bendamustine to 
70 mg/m2, and is also a cost-effective course for a 

hospital. Taking into account the presented data, it 
is possible to consider the possibility of using the 
BeGeV + BV course as one of the treatment options 
for patients with P/R HL who are candidates for au-
toHSCT.

Experience in managing of patients with follicular  
lymphoma in the Moscow region

OP Madzyara, UB Chernikh, TA Mitina

MF Vladimirskii Moscow Regional Research Clinical Institute, 61/2 Shchepkina ul.,  
Moscow, Russian Federation, 129110

Introduction. Follicular lymphoma is a common 
lymphoproliferative disease, ranking second in inci-
dence among lymphomas. Therapeutic options for the 
treatment of FL include immunochemotherapy with 
anti-CD20 monoclonal antibodies. The disease is usu-
ally characterized by a favorable prognosis and a good 
response to treatment, but relapsed and refractory 
diseases remain a significant clinical problem. Much 
attention has been paid to early disease progression at 
24 months (POD24), which is a predictor of poor 5-year 
overall survival.

Materials and methods. A retrospective analysis of  
95 records of patients diagnosed with follicular lympho-
ma who applied to the CDC MONIKI from 06/01/2021 to 
06/01/2023 was carried out. Patients with a follow-up 
period of more than 6 months were included in the study. 
The diagnosis of follicular lymphoma and response to 
therapy were assessed according to generally accepted 
criteria. Descriptive statistics methods were used in the 
analysis.

Results. The analysis included 76 patients, 23 men 
(30.3  %), median age 55 years (33–78). Median fol-
low-up was 40 months (7–191). The characteristics of 
the disease are shown in Table 1. In 77.6 % of patients, 
the disease was diagnosed in stages III-IV. Bulky lesion 
was noted in 5 (6.6  %) patients. Extranodal sites in-
cluded bone marrow, soft tissue, lung, skin, duodenum, 
and conjunctiva. Transformation to diffuse large B-cell 
lymphoma (DBCL) was noted in 2 patients (after 3 and  
126 months). Four patients (5.3 %) were observed with-
out treatment. In 2 patients therapy was started later, af-
ter 5 and 12 months, in 1, transformation to DBCL was 
recorded, in 1, observation was continued (follow-up 
duration 58 months). The majority of patients (94.7 %) 
received first-line therapy. First-line treatment regimens 
are shown in Table 2. The overall response rate to first-
line drug therapy was 87.8 %. Maintenance therapy with 
rituximab was administered to 56 patients (86.1  %). 
Among 18 patients with a partial response, 7 patients 
achieved a complete response during the period of main-
tenance therapy and follow-up. Relapse of the disease 

Table 1. Disease characteristics

Cytological grade n (%)

1–2 48 (63.2)

3 14 (18.4)

No data 14 (18.4)

Stage n (%)

I 6 (7.9)

II 11 (14.5)

III 45 (59.2)

IV 14 (18.4)

bulky 5 (6.6)
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was verified in 16 patients (24.6 %). The median dura-
tion of the first remission was 21.5 months. Refractori-
ness to 1st line of therapy was observed in 9 patients. 2nd 
line treatment regimens included courses of high-dose 
therapy (RBAC, RDHAP, RICE), obinutuzumab-containing 
courses (Table 3). An overall response to 2nd line thera-
py was observed in 16 patients. 9 patients received 3 or 
more lines of therapy, 6 of them had primary refractory 
disease or early relapse. The therapeutic options used 
were RCHOP-like courses (2), bendamustine-contain-
ing courses (2), obinutuzumab therapy (3), metronomic 
therapy, duvelisib (2).

Discussion. The results obtained are comparable with 
the results of Russian and foreign centers. Most patients 
responded to 1st line of therapy, but in 30  % of cases 
relapse or primary refractoriness was noted. In 10 % of 
cases, third/fourth line therapy was required.

Conclusions. Approaches to the treatment of patients 
with FL complied with national clinical guidelines. Treat-
ment of refractory and recurrent FL currently remains 
a pressing issue. The development of new agents in the 
treatment of FL is a promising area of modern hemato
logy.

Table 2. 1st line treatment regimens for FL

Treatment regimens n %

RCHOP 48 64,9

RB 9 12,2

RCOP 5 6,8

CHOP 4 5,4

R-mono 4 5,4

R-mono + radiotherapy 1 1,4

RB + radiotherapy 1 1,4

RFC 1 1,4

CV 1 1,4

RCHOP — rituximab, cyclophosphamide, doxorubicin, vincristin, prednisolone; RB — rituximab, bendamustine; RCOP — rituximab, 
cyclophosphamide, vincristin, prednisolone; CHOP — cyclophosphamide, doxorubicin, vincristin, prednisolone; R-mono — rituximab 
monotherapy; RFC — rituximab, fludarabine, cyclophosphamide; CV — cyclophosphamide, vincristin. 

Table 3. 2nd line FL therapy

Treatment regimens n

RB 9

RCHOP 3

RBAC 2

RDHAP 2

RICE 1

RCOEP 1

RFC 1

R-mono 1

G-mono 1

G-Len 1

FC 1

CV 1

RB — rituximab, bendamustine; RCHOP — rituximab, cyclophosphamide, doxorubicin, vincristin, prednisolone; RBAC — rituximab, 
bendamustine, cytarabine; RDHAP  — rituximab, dexamethasone, cisplatine, cytarabine; RICE  — rituximab, ifosphamide, 
carboplatin, etoposide; RCOEP - rituximab, cyclophosphamide, vincristin, etoposide, prednisolone; ; RFC — rituximab, fludarabine, 
cyclophosphamide; R-mono — monotherapy rituximab; G-mono — obinutuziumab monotherapy; G-Len — obinutuziumab, lenalidomide; 
FC — fludarabine, cyclophosphamide; CV — cyclophosphamide, vincristin.
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Figure 1. Kaplan-Meier 2-year overall survival curve of patients with PCNSL. CR  — complete response; R + MA  — rituximab, 
methotrexate, cytarabine; R + MT — rituximab, methotrexate, temozolomide
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Interim MRI-results for prognosis in adults with primary  
central nervous system lymphoma
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Abstract. Among the extranodal lymphomas, primary 
central nervous system lymphoma (PCNSL) is mostly as-
sociated with the worst prognosis in terms of both mor-
bidity and survival. The prognosis of patients with PCNSL 
has improved during the last decades. The median over-
all survival (OS) of patients with PCNSL increased from 
12,5 months in the 1970s to 26 months in the 2010s with 
the introduction of new methods of therapy. Currently, 
the standard for initial diagnosis and response assess-
ment in PCNSL is based on contrast-enhanced MRI. In-
terim response assessment of patients with PCNSL is a 
routine procedure, but the prognostic value of this study 
is poorly understood. 

Objectives. To assess the impact of interim contrast-en-
hanced brain MRI results after two cycles of chemothera-
py on the outcomes of patients with PCNSL. 

Materials and methods. The present retrospective 
study enrolled 60 patients with PCNSL. Median age at 
the time of diagnosis was 58 years (range 25–74) with 
36 patients (60 %) being females. PCNSL was diagnosed 
by surgical resection in 27 patients (43,6 %) or stereo-
tactic brain biopsy in 35 patients (56,4  %). High-dose 
methotrexate-based regimens with rituximab was the 
base of induction therapy. The third component of che-
motherapy was cytarabine (R + MA) in 25 % of cases and 
temozolomide. (R + MT) in 75 % of cases. All patients un-
derwent contrast-enhanced brain MRI after the second 
cycle of therapy. Patients were divided according to deep 
of response and intensity of induction therapy. Survival 

curves are estimated, using the Kaplan-Meier method 
and compared statistically using the log rank test.

Results. Complete response (CR) after 2 cycles of thera-
py was achieved in 16 patients (26,7 %), partial response 
in 20 (33,3  %) patients (median observation period:  
9,2 months). Patients with CR to systemic chemotherapy 
after 2 cycles of therapy had significantly better OS. Me-
dian of overall survival was not achieved in all groups. 
The 2-year overall survival was analyzed. In the group 
of patients who achieved CR after 2 cycles, the 2-year 
survival rate was 100  % with R+MA and 81,8  % with 
R + MT. Among patients who did not achieve a complete 
response, the 2-year OS was 70 % in R + MA group and 
in the group of patients who received R  + MT 68,9  % 
(Figure 1). The differences were statistically significant 
when comparing the depth of response.

Conclusions. Achieving a complete response after the 
second cycle of therapy can be a predictor of a favorable 
prognosis in patients with PCNSL. Response assessment 
with interim MRI can distinguish chemosensitive and 
chemoresistant patients. 
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The use of the Russian original PD-1 inhibitor (Prolgolimab)  
in the treatment of patients with relapsed and refractory  

classical Hodgkin lymphoma
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Introduction. Classic Hodgkin lymphoma (cHL) is a po-
tentially curable disease in approximately 80–85 % of pa-
tients. The standard approach for relapsed and refractory 
patients with cHL is high-dose chemotherapy with auto
logous HSC transplantation (autoHSCT). After second-line 
regimens (DHAP, ICE), a complete response can be 
achieved in 30–40 % of patients. PD-1 inhibitors (nivolu
mab, pembrolizumab) in combination with chemotherapy 
significantly improved the antitumor response. Prolgo-
limab specifically binds to the PD-1 receptor and blocks 
its interaction with ligands PD-L1 and PD-L2. The drug is 
registered in the Russian Federation for the treatment of 
inoperable or metastatic melanoma and is currently being 
intensively studied for other malignant neoplasms.

Objectives. To evaluate the efficacy and safety of prolgo-
limab alone and in combination with DHAP chemothe
rapy.

Methods. Prolgolimab in combination with the DHAP 
regimen was used in 9 patients (2 men and 7 women) 
with refractory (n = 5) and relapsed (n = 4) cHL. The me-
dian age at onset was 29 years (range, 22–39 years). As 
first-line therapy, patients received ABVD (3) and BEA-
COPP-like regimens: BEACOPP-14 (1), EACODD-14 (3), 
eBEACOPP (2). The median number of previous therapy 
lines was 2 (range 1–3). 3 patients received brentuximab 
vedotin therapy, and 4 patients received radiation thera-
py. The median duration of response to first-line therapy 
was 29 months (range, 12–47 months).

Results. All 9 patients received 2 administrations 
of prolgolimab alone with subsequent 2–3 cycles 
of combination therapy (prolgolimab + DHAP), af-
ter which an interim evaluation of the effect was 
performed using PET/CT. The overall response rate 
was 89  % (7 CR, 1 PR). One patient was withdrawn 
from the study due to insufficient effect. Next, 6 pa-
tients underwent successful chemomobilization with 
etoposide at a dose of 375 mg/m2/day on days 1 and 
2 and a sufficient number of BMSCs were collected 
(median CD34+ 4.18 × 106/kg). 

No adverse events were registered during prol-
golimab monotherapy. When using the combination 
of prolgolimab and DHAP, 2 patients had an isolated 
increase in liver transaminases to 3 upper limits of 
normal (1 of them had proven Gilbert’s syndrome). 
In general, the combination was well tolerated; none 
of the patients required discontinuation of treatment 
due to adverse events. Median duration of response 
was 6 months (range 3–10 months). With a median 
follow-up of 12 months, all patients maintained the 
achieved effect.

Conclusions. Prolgolimab in combination with DHAP 
has shown high efficacy and a low toxicity profile. The 
combination of prolgolimab + DHAP makes it possible to 
enhance the antitumor response and perform auto-HSCT 
in a larger number of patients with relapsed and refrac-
tory cHL compared with standard second-line regimens 
(DHAP, ICE).

VRD protocol in newly diagnosed multiple myeloma:  
preliminary treatment results

AV Arakelyan, AA Semenova, GS Tumyan, GD Petrova, AS Subbotin

National Medical Research Center for Oncology after N.N. Blokhin, 24,  
Kashirskoe shosse, Moscow, Russian Federation, 115522

Background. Over decades multiple myeloma has ten-
dency towards decent treatment outcomes, however 
remains its position on incurable cancer diseases list. 
Risk-adapted strategy, optimal regimens of induction, 
consolidations and supportive care — all of that makes 
further improving of outcomes. 

Objectives. To estimate preliminary results of treatment 
in newly diagnosed multiple myeloma patient’s candi-
dates for a stem cell transplant. 

Methods. All patients have been administered with 
VRD regimen induction therapy along with following 
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Median follow-up — 14.5 months
2 years OS – 88 %
Median not reached

Figure 1. Progression free survival and overall survival

without auto-HSCT auto-HSCT without auto-HSCT auto-HSCT

MRD-adapted strategy. The response was estimated ac-
cording to International Myeloma Working Group cri-
teria (IMWG, 2016). Risk stratification was carried out 
according to mSMART 3.0 criteria. The Kaplan Meier 
method was used to estimate survival and differences 
between curves were assessed using the logrank test.

Results. Among 50 patients in Russian Cancer Research 
Center named after N.N. Blokhin with newly diagnosed 
multiple myeloma who received VRD regimen, 80  % 
received 4 induction cycles (median — 5). The overall 
response rate was 90 % (complete response — 34 %, a 
very good partial response — 45 %, partial response — 
11 %). Four patients experienced progression; 3 patients 
died. Seven patients achieved MRD-negative status (NGF 
~ 10-5*) after induction cycles (16 %). Patients with high 
cytogenetic risk (n = 9) had worse results (complete 
response — 2, a very good partial response — 4), and 
only one patient achieved MRD-negative status. By No-
vember, 2023 forty-four patients completed induction 
phase, 21 received stem cell transplant, five have been 
given consolidation therapy and thirteen — supportive 
therapy. The median age of patients was 55 years (34–
65), twenty-seven were males (54  %). Disease stages 

were following: R-ISS: I — 27 (54  %), II — 9 (18  %),  
III — 14 (28  %). Nine patients (18  %) had high cyto-
genetic risk (del17p, t(4;14), t(14;16), amp 1q21).  
PET/CT scans were performed on admission to the 
hospital, before and after stem cell transplant. On the 
disease onset (according to PET/CT scans) 80 % of pa-
tients had unfavorable prognosis (more than three ex-
tramedullary lesions, SUVmax > 4,2). During induction 
therapy 70 % of patients had vertebroplasty. With a me-
dian follow-up of 14.5 months, twelve-month progres-
sion free survival (PFS) was 86  % (Figure 1), twelve-
month overall survival (OS) was 93 %. More important-
ly OS and PFS were tend to be higher in patients who 
had administered stem cell transplant. 

Conclusions. Triple-component VRD regimen being ad-
ministered as induction therapy among newly diagnosed 
multiple myeloma patients associates with thorough an-
titumor effect, patients with high cytogenetic risk inclu
ded. On the other hand, frequency of achieving MRD-ne
gative status remains low, which is not contradictory to 
previous scientific research data. Currently the end point 
is personalization of chosen therapy according to MRD 
status after stem cell transplant.
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Introduction. The incorporation of radiotherapy into the 
initial treatment protocols for classical Hodgkin lympho-
ma (cHL) may vary across different medical institutions. 
Some institutions follow a PET-adapted approach, while 
others reserve radiotherapy for patients with bulky di
sease. Additionall, there’s a strategy that involves admi
nistering fewer cycles of chemotherapy and subsequent-
ly using radiotherapy, regardless of PET scan results. Our 
study focuses on the outcomes of patients with classic 
Hodgkin lymphoma treated at two tertiary care centers 
in the Middle East. The retrospective analysis of collected 
data aims to uncover any differences between patients 
who underwent radiotherapy and those who did not.

Patients and methods. Our retrospective analysis in-
volved reviewing the medical records of patients diag-
nosed with early-stage cHL who underwent treatment 
between 2011 and 2022. Two independent reviewers 
meticulously gathered and cross-checked the data for 
accuracy. Our analysis assessed the rates of complete 
remission and relapse. To determine the endpoints of 
overall survival and progression-free survival, we em-
ployed the Kaplan-Meier method for statistical analy-
sis.

Results. Total of 231 patients (130 female 101 males) 
with median age of 28 years fulfilled the inclusion 
criteria (Table 1). Mean Follow-up time is 59 months. 
Most patients had nodular sclerosis subtype (84.7 %) 
and 88.3 % had stage II with 71.4 % having B symp-
toms. Significant number of patients had bulky di
sease (27.2  %). All patients except 4 received ABVD 
with average number of cycles given was 5 cycles. In 
total, 182 patients received radiotherapy and 49 did 
not. At end of chemotherapy and radiation complete 
metabolic remission was documented in 93.1  % of 
the patients.

Four of 171 (2.3 %) of patients with negative interim 
PET had disease relapse at EOT-PET. All of these patients 
had radiotherapy. Thirteen patients of the group with 
positive interim PET were not consolidated with radio-
therapy with 4/13 (30.8  %) relapses occurred in com-
parison with 8/38 (21.1 %) in the group who had posi-
tive interim and were irradiated. 

Relapse rates among patients who had negative 
EOT-PET and got radiotherapy versus no radiotherapy 
were 4.3  % (7/164) and 2.2  % (1/46) respectively. Of 
the 21 patients who had a positive EOT-PET, 18 patients 
received consolidation with radiotherapy and three did 
not and proceeded to another line of chemotherapy.  
5/18 (27.8 %) patients who were irradiated because of 
positive EOT-PET had disease relapse. 
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Table 1. Patients characteristics, early-stage disease cHL chemo alone vs chemo and RT (n = 231)

Chemotherapy (n = 49) Chemotherapy with 
radiotherapy (n = 182)

Total p-value

Age, Median (IQR) 26 (15) 29 (16) 28(16) 0.106a

Gender, n (%) 0.267

Female 31 (63.27) 99 (54.40) 130 (56.28)

Male 18 (36.73) 83 (45.60) 101 (43.72)

Initial Stage, n (%) 0.891

1 6 (12.24) 21 (11.54) 27 (11.69)

2 43 (87.76) 161 (88.46) 204 (88.31)

HL Subtype, n (%) 0.009*†

Nodular Sclerosis 35 (71.43) 158 (88.27) 193 (84.65)

Lymphocyte-depleted 1 (2.04) 0 (0.00) 1 (0.44)

Lymphocyte-rich 6 (12.24) 8 (4.47) 14 (6.14)

Mixed Cellularity 7 (14.29) 13 (7.26) 20 (8.77)

ECOG, n (%) 0.048*†

0 28 (57.14) 7 (31.82) 35 (49.30)

1 18 (36.73) 15 (68.18) 33 (46.48)

2 3 (6.12) 0 (0.00) 3 (4.23)

Comorbidities, n (%) 0.000*†

No 30 (62.50) 150 (83.33) 180 (78.95)

One 18 (37.50) 21 (11.67) 39 (17.11)

More than one 0 (0.00) 9 (5.00) 9 (3.95)

IPS Score, n (%) 0.000*†

0 15 (31.91) 2 (1.10) 17 (7.46)

1 15 (31.91) 14 (7.73) 29 (12.72)

2 6 (12.77) 3 (1.66) 9 (3.95)

3 4 (8.51) 161 (88.95) 165 (72.37)

4 6 (12.77) 1 (0.55) 7 (3.07)

5 1 (2.13) 0 (0.00) 1 (0.44)

Hemoglobin < 10 gm/
dL, n (%)

5 (10.20) 23 (12.99) 28 (12.39) 0.600

Lymphocyte, n (%) 15 (30.61) 3 (13.04) 18 (25.00) 0.148†

Bulky Disease, n (%) 9 (18.37) 54 (29.67) 63 (27.27) 0.115

* p ≤ 0.05 is significant.
a Wilcoxon rank-sum test P value.
† Fisher’s exact test P value.
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At data cut-off (11/2022) there was no significant 
difference in PFS rate (p = 0.75) between patients who 
underwent radiation (6.6  %; 12/182) in comparison 
with the group of patients who were not irradiated  
(8.2 %; 4/49). Overall survival was similar (Figure 1).

Conclusions. While our real-world data doesn’t fa-
vor routine consolidation with radiotherapy for ear-

ly-stage cHL patients with negative EOT-PET, our find-
ings highlight radiotherapy’s effectiveness in curing 
a substantial percentage of individuals with positive 
EOT-PET. 
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Introduction. Diffuse large B-cell lymphoma (DLBCL) is 
the most common form of lymphoma. The addition of ri
tuximab, an anti-CD20 monoclonal antibody, to the CHOP 
regimen (which contains cyclophosphamide, doxoru-
bicin, vincristine, and prednisolone) resulted in signifi-
cant improvements in treatment outcomes. Most people, 
depending on their prognostic factors, are completely 
curable with treatment strategy containing rituximab 
and CHOP regimen (R-CHOP). However, up to 40 % of pa-
tients have disease that is refractory to this treatment or 
suffer a relapse after an initial response [1].

Diagnosis of large B-cell lymphomas is based on a 
detailed examination of the tumor tissue. In addition to 
morphological characteristics, accurate classification 
of lymphoma requires specific tests, including immu-
nohistochemistry, flow cytometry, fluorescence in situ 
hybridization (FISH) and molecular testing [2]. Patients 
with newly diagnosed DLBCL have great heterogeneity in 
progression-free survival (PFS). The International Prog-
nostic Index (IPI) was developed in 1993 for better pa-
tients’ stratification by risk and therapeutic strategies se-
lection. IPT defines 4 clear prognostic groups of patients 

Figure 1. Kaplan-Meier survival estimates of chemotherapy compared to chemotherapy with radiotherapy
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with DLBCL. Particularly important is the identification 
of high- and low-risk groups, which differ significantly 
in clinical outcome and relapse-free survival. However, 
there remains a demand to develop prognostic assess-
ment systems for better risk stratification of patients 
and selection of those who are most in need of new treat-
ments [3]. The use of machine learning methods in pre-
dicting the course and outcome of the disease is a highly 
promising area. The use of predictive models in clinical 
practice as a decision support system (DSS) will help a 
multidisciplinary team of specialists choose the optimal 
treatment tactics.

Objectives. To construct a prognostic model for as-
sessing potential outcomes of first-line therapy for 
DLBCL.

Research objectives. 1. To construct a predictive model 
to assess potential outcomes of first-line therapy based 
on retrospective data. 2. To assess the possibility of using 
clinical, immunohistochemical and cytogenetic data as 
prognostic factors.

Materials and methods. Primary medical records from 
the Krasnoyarsk Regional Clinical Oncology Dispensary 
named after A.I. Kryzhanovsky and Nuclear Medicine 
Center of the FSRCC FMBA of Russia was used in the study 
in the period from 2018 to 2022. Following the results 
of selection, 83 patients diagnosed with DLBCL were in-
cluded in the study. All patients received drug therapy 
according to the R-CHOP regimen. The age of the parti
cipants ranged from 22 to 85 years (median — 60 years). 
There were 39 men (47 %) and 44 women (53 %) in the 
study.

To assess the possible response to the first-line the
rapy, we studied data characterizing the unique immuno-
phenotype and clinical features of DLBCL: immunohis-
tochemical and cytogenetic studies, information on the 
presence/absence of symptoms of tumor intoxication, 
time period from diagnosis to treatment initiation, stage 
of the disease, lesions, as well as visual assessment of the 
results of first-line therapy using the Deauville scale.

Mathematical analysis was carried out using the SPSS 
application package. The logistic regression method was 
used to predict the probability of presence/absence of 
a complete response to first-line therapy for DLBCL de-
pending on the main predictors. In order to do this, a de-
pendent variable was introduced that takes one of two 
values: 1 — meaning an absence of a complete metabo
lic response, or 0 — meaning a complete metabolic re-
sponse. Also, a set of independent variables (predictors) 
were used. Basing on the values of independent vari-
ables, the probability of accepting one or another value 
of the dependent variable was calculated.

Results and discussion. It was found that a complete 
metabolic response (1–3 points on the Deauville scale) 

after the first-line therapy according to the R-CHOP re
gimen was observed in 50 (60.2 %) patients out of 83 in 
the analysis of the treatment effectiveness. Our result of 
complete metabolic response is a bit lower, in compari-
son with the study led by Thomas M. Habermann, where 
the author describes the result of a complete response 
rate of 77 % [4]. This difference can be justified by the 
small sample used in our study, which requires reple
nishment of the number of observations.

Among the 17 patients included in the test group, 
a  complete response was observed in 13 people, while 
4 of them were refractory to the treatment. Let us note 
that the model we made classified 11 people into the 
favorable prognosis group, and the remaining study 
participants were assigned to the incomplete response 
group. Thus, the model correctly predicted the possible 
response to first-line therapy in 84.62 % of cases, which 
characterizes its high quality (accuracy — 88.2 %, sensi-
tivity — 100 %, specificity — 84.6 % AUC — 0.923).

Predictors associated with an increased risk of first-
line treatment failure for DLBCL were identified. One of 
them is advanced disease stage ≥ III (p = 0.007), which 
correlates with the same IPI score criterion. Coexpres-
sion of c-MYC and BCL2 (p = 0.014) also aggravates the 
course of disease. Yoon SO et al. studied the effect of 
various proteins expression on life expectancy in peo-
ple with DLBCL, where coexpression of the MYC and 
BCL-2 genes was associated with lower survival, com-
paring to a case of absence of their expression. Also, 
presence of the BCL-6 gene had no effect on patients’ 
life expectancy [5].

The influence of molecular subtypes of DLBCL on the 
prognosis was also established: the best response to the 
first-line therapy according to the R-CHOP regimen was 
seen in patients with DLBCL of GCB subtype in compa
rison with ABC subtype (p < 0.001), which is due to the 
suppression of apoptosis genes in the ABC subtype of 
 DLBCL, as well as suppression BCL6, which acts as a tran-
scriptional repressor for B-cell differentiation [6]. Let us 
emphasize that mediastinal lymph nodes lesion, which 
also tips the scales towards first-line therapy failure  
(p < 0.001), was also a predictor in our model.

14.4 % (n = 12) of patients in our study had more than 
1 extranodal lesion (p = 0.001). This predictor also wor
sens prognosis, which also correlates with IPI, which has 
a similar factor.

On the other side, symptoms of tumor intoxication 
symptoms and patient’s age did not affect the prognosis 
(p = 0.898 and p = 0.177, respectively). It is worth pay-
ing attention to the fact that most of the participants be-
longed to the older age group, and the median age was  
61 years. This fact confronts us with the need to reple
nish the sample with younger participants.

Considering the time before the start of therapy, we 
determined a positive effect on the prognosis in cases 
where the time before treatment initiation was in the 
range from 2 to 10 weeks, but this dependence turned 
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out to be statistically insignificant. Western literature 
describes a slightly different favorable interval for start-
ing therapy — 5–8 weeks [7]. However, the difference in 
results highlights the need to discuss the limitations of 
our study. It is noteworthy that this is the only factor that 
depends on the doctor.

The importance of pre-assessing patients’ potential 
treatment response to determine potential treatment 
outcome has been emphasized by many studies [8, 9]. 
The aim of this work was to create an accurate and prac-
tical model based on logistic regression using clinical, im-
munohistochemical and cytogenetic data as variables. At 
the same time, predictive efficiency, practical utility and 
availability of data necessary for the method to work are 
balanced.

The model currently includes four variables that 
can be obtained in routine clinical practice: stage ≥ III, 
coexpression of c-MYC and BCL2, molecular subtype 
of lymphoma, and presence/absence of mediastinal 
lymph node lesion. It is promising to expand the pre-
dictors used, which will increase the accuracy of the 
prognosis.

This method may be useful as a clinical decision sup-
port tool. It will allow doctor to assess the risk of first-
line R-CHOP therapy failure in patients diagnosed with 
DLBCL and prioritize alternative treatment regimens.

Conclusions. Machine learning in the field of predicting 
the course and outcome of the disease is a highly promis-
ing area. The use of predictive models in clinical practice 
as DSS does not devalue doctor’s work, but significant-
ly improves a personalized approach in medicine, help-

ing multidisciplinary team specialists to choose optimal 
treatment tactics.

Key words: DLBCL, logistic regression, prog-
nostic factors, immunohistochemical study.
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Introduction. Primary and secondary myelofibrosis 
(MF) remains prognostically unfavorable despite the 
existence of various methods for its treating. Therapy 
with targeted drug ruxolitinib has significantly improved 
the overall survival (OS) of MF patients. The assessment 
of long- term treatment outcomes in real clinical practice 
and detection of factors indicating worse prognosis are 
highly relevant.

Objectives. To evaluate the efficacy of long-term treat-
ment with ruxolitinib in patients with MF resistant to 
standard therapy and to determine factors predicting the 
effectiveness of targeted treatment.

Methods. The prospective study included 206 patients 
with MF (primary MF — 154 (75  %), postpolycythe-
mic — 39 (19 %), postthrombocythemic — 13 (6 %)) in 
chronic phase who received ruxolitinib as a 2nd or sub-
sequent line of therapy: 95 (46 %) men and 111 (54 %) 
women aged 18–84 years (median (Me) = 62) years. Cli
nical and hematologic examination, morphologic and ge-
netic evaluations, including next-generation sequencing 
(on biomaterial from 106 patients preserved in biobank) 
were performed before the ruxolitinib therapy. Median 
duration of the disease before ruxolitinib prescription 
was 75 (1–432) months. Survival rates were estimated 
by the Kaplan-Meier method starting at the moment of 
ruxolitinib therapy initiation. The results of therapy, OS 
and progression-free survival (PFS) rates were investi-
gated in relation to a variety of factors.

Results. Median of ruxolitinib therapy was 24 (1–116) 
months. Clinical and hematological response by 1 month 
of treatment was: complete and partial — 14 % (n = 29), 

clinical improvement — 20 % (n = 41), stabilization of di
sease — 57 % (n = 117); by 3 months — 21 % (n = 43), 
34 % (n = 70), 36 % (n = 74) respectively, by 12 months — 
34 % (n = 70), 21 % (n = 43), 34 % (n = 70); 9 (18 %) 
patients had no response. Signs of tumor intoxication 
were gone in a month after the beginning of treatment  
in 25 (20  %) patients, in 3 months — in 52 (42  %), in  
12 months — in 77 (62 %) of 125 patients who had them. 
Normalization of spleen size was observed in 38 (20 %), 
58 (30 %), 86 (45 %) of 192 patients with splenomega-
ly respectively. It became possible to avoid the transfu-
sion dependence in 19 (27 %), 28 (40 %), 38 (54 %) of  
71 patients requiring transfusions earlier. The OS 
rate: from the start of ruxolitinib therapy was 87  % at  
12 months, 75 % at 2 years, 68 % at 3 years, 53 % at 5 years; 
PFS — 68 %, 56 %, 46 %, 32 %, respectively. Significant dif-
ferences in PFS were obtained in patients younger or older 
than 60 years (p < 0,01), with different DIPSS risk scores  
(p < 0,05), previously treated with hydroxyurea and inter-
feron or not (p < 0,05), with a white blood cell count before 
starting ruxolitinib therapy ≥ or < 15 × 109/L (p < 0,05), 
platelet count ≥ or < 100 × 109/L (p < 0,05), Hb level ≥ or 
< 100 g/L (p < 0,05), fibrosis grade 1, 2 or 3 (p < 0,05). 
Such differences were also observed depending on the 
presence or absence of mutations in different driver genes 
(p < 0,05), in the presence or absence of JAK2 variant allele 
frequency positive dynamics during ruxolitinib therapy  
(p < 0,05), additional high- risk mutations (p < 0,05), diffe
rent types of additional mutations detected by NGS method 
(pathogenic, of uncertain significance, benign) (p < 0,05) 
and presence or absence of pathogenic SETBP1 mutation 
(p = 0,003). At the same time significantly different 5-year 
survival rates without blast crisis were observed between 
groups with JAK2 and MPL (p = 0.001), JAK2 and TNS  
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(p = 0.002) mutations, and 5-year survival rates without 
fibrosis progression were observed between groups with 
pathogenic and benign (p = 0.031); indeterminate and 
benign (p = 0.001) additional mutations. Age (p < 0.01), 
different DIPSS risk score (p < 0.05), MF variant (p < 0.05), 
interferon therapy (p < 0.05), leukocyte count (p < 0, 05), 
platelets count (p < 0.05), Hb level (p < 0.05), grade of fi-
brosis (p < 0.05), driver mutation variant (p < 0.05), CALR 
variant allele frequency at the time of ruxolitinib adminis-
tration (≥ 50 %, < 50 %) (p = 0.01), presence or absence of 
positive dynamics of JAK2 variant allele frequency during 

ruxolitinib therapy (p < 0.05), presence of additional high- 
risk mutations (p < 0.05), especially SETBP1 (p = 0.003), 
ASXL1 (P = 0.002) mutations, type of additional mutations 
(p < 0.05), number of additional pathogenic mutations  
(p < 0.05) had a significant impact on OS.

Conclusions. The study showed high efficacy of ruxoli-
tinib in cases of MF resistant to standard therapy, identi-
fied clinical, laboratory and genetic markers significantly 
associated with the effectiveness of ruxolitinib therapy 
and survival rates.

Results of targeted therapy for advanced forms  
of systemic mastocytosis
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Introduction. Mastocytosis is a heterogeneous group of 
diseases characterized by excessive proliferation and accu-
mulation of clonal (neoplastic) mast cells in one or more 
organs. Pathogenesis is associated with the occurrence of 
somatic mutations in genes involved in the regulation of 
mast cell activation. The most common mutation is found 
in KIT gene (point mutation of exon 17, D816V). It leads to 
phosphorylation of tyrosine kinase and transformation of 
factor-dependent cell growth into factor-independent. In 
addition, it blocks apoptosis and rapid proliferation of mast 
cells, which leads to their accumulation and further activa-
tion. Aggressive systemic mastocytosis, systemic masto-
cytosis associated with hematologic neoplasm and mast 
cell leukemia are the most aggressive variants of systemic 
mastocytosis, requiring cytoreductive therapy. Midostau-
rin, a multikinase mutation-independent KIT inhibitor is 
currently, the only targeted therapy for systemic mastocy-
tosis approved in Russia. Its efficacy was shown in clinical 
trials; however, it is well known that results of the therapy 
in clinical practice often differ from clinical trials due to the 
differences of patients’ characteristics (comorbid status, 
stable disease parameters etc.). Considering mastocytosis 
is to be a rare diagnosis, the amount of published data for 
the clinical use of midostaurin in Russia is limited.

Objectives. To evaluate the effectiveness and safety of 
midostaurin in patients with advanced variants of sys-
temic mastocytosis in clinical practice.

Methods. The analysis included 13 patients (7 (54  %) 
male and 6 (46 %) female) who received midostaurin as 

therapy for systemic mastocytosis (aggressive systemic 
mastocytosis — 9 (69  %), systemic mastocytosis asso-
ciated with a hematologic neoplasm — 4 (31  %)). The 
KIT D816V mutation was detected in 10 patients (77 %), 
and two patients were KIT D816V negative, but showed 
JAK2 mutation. The median age at the diagnosis was  
73 (61–87) years, the median age for start of midostau-
rin therapy was 74 (61–88). Patients were assigned to 
the following groups according to the predictive scale 
for common forms of mastocytosis based on clinical 
data (IPSM): SM1 — 1 patient (8 %), SM2 — 3 patients 
(23 %), SM3 — 8 patients (61 %), SM4 — 1 patient (8 %).

Results. Ten patients (77 %) achieved clinical improve-
ment, and others (23 %) had stabilization of the disease. 
The most common nonhematologic adverse events were 
nausea (38  %), vomiting (15  %), and diarrhea (46  %); 
they were not exceeding 2nd grade. The adverse events 
were successfully controlled by symptomatic therapy. 
Hematological toxicity of 1–2 grades was also observed: 
anemia in 6 patients (46 %), thrombocytopenia in 5 pa-
tients (38 %). The overall 2-year survival rate was 75 %. 
The median overall survival in the group was not reached.

Conclusions. Results of the conducted study confirm the 
effectiveness and safety of midostaurin therapy for sys-
temic mastocytosis in real clinical practice.

Key words: systemic mastocytosis, targeted 
therapy, midostaurin, KIT mutation, real clinical 
practice.
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Introduction. To determine treatment success in chronic 
myeloid leukemia (CML) it is necessary to monitor hema-
tological, cytogenetic and molecular-genetic indicators. 
Minimal residual disease (MRD) is an excellent prognos-
tic tool during the course of the disease. The achievement 
of major molecular response (MMR) and complete cyto-
genetic response ( CCyR) is a favorable predictor for pro-
gression-free survival. 

Objectives. The purpose of this study is to assess the 
implementation of cytogenetic and molecular-genetic 
testing in patients with CML while making diagnosis and 
during the first year of treatment.

Methods. The study included 127 patients with CML  
(68 men and 59 women; the median age was 57 years 
(range 18–85). The frequency of monitoring was deter-
mined by the Russian clinical guidelines on the diagnosis 
and treatment of CML from 2022. 

Results. CML J.E. Sokal and ELTS scores at diagnosis were 
available in 46 % (n = 58), all patients were in chronic 
phase. Cytogenetic data at diagnosis was obtained in 
67,7 % (n = 86) of patients, a typical BCR-ABL transcript 
type was detected in 86.6 % (n = 110). The number of cy-
togenetic and molecular-genetic tests performed during 
the first year of treatment is presented in Figure 1, 2. The 

Figure 1. The number of completed cytogenetic tests during the first year
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Figure 2. The number of completed molecular genetic tests during the first year
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least amount of cytogenetic and molecular-genetic tests 
was performed within the first 6 months of treatment 
and its number increased by the end of the first year. 
MMR was achieved in 82 % of patients, but CCyR was de-
tected only in 32 % of patients. 

Conclusions. While making a diagnosis CML specific 
risk scores are used in less patients, cytogenetic and 
molecular-genetic tests are conducted in most patients. 

The assessment of molecular and cytogenetic response 
is conducted within the required timeframe in a low 
number of patients and increases by the end of the first 
year of treatment. Noteworthy isa lowpercentage of cy-
togenetic tests performedwithin the first year of treat-
ment. The maintenance of CMLregister and increase of 
diagnostic testing availability in the Republic enables 
timely monitoring of therapy and its management if 
needed.

Ophthalmological manifestations in patients with primary, 
postthrombocythaemic and postpolycythaemic myelofibrosis
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Introduction. Chronic myeloproliferative neoplasms 
(CMPN) are a group of clonal hematological neoplasms 
characterized by the proliferation of myeloid cells in the 
bone marrow. Ophthalmological manifestations of CMPN 
are quite diverse. According to the literature, direct da
mage to the organ of vision, orbit and adnexa of the eye 
occurs due to infiltration of neoplastic tissue cells. There 
are also secondary changes in the organ of vision in 
CMPN associated with hematological abnormalities, such 
as thrombocytosis, erythrocytosis and leukocytosis. Dis-
turbances in the microvascular circulatory system lead 
to both reversible neuro-ophthalmological symptoms 
(transient and migraine-like ischemic attacks) in the 
form of blurred vision, transient monocular blindness, 
hemianopsia, scintillating scotoma, and to more serious, 
vision-threatening manifestations of hyperviscosity and 
hypocoagulation of the blood - retinal vascular micro
aneurysms, ischemic cotton wool lesions, retinal hemor-
rhages, hemorrhages in vitreous body, dilation, tortuo
sity of the retinal veins, occlusion of the veins, retinal ar-
teries and optic nerve, papilledema, neovascularization. 
In foreign literature, the incidence of ophthalmological 
manifestations in patients with ET and IP is from 7.5 to 
25  %, however, there are no data on the prevalence of 
ophthalmological manifestations in patients with CMPN 
(CML and Ph-negative CMPN) in the Russian Federation.

Objectives. To evaluate the incidence and nature of oph-
thalmological manifestations in patients with primary, 
postthrombocythaemic and postpolycythaemic myelofi-
brosis during long-term therapy with ruxolitinib.

Methods. At the Moscow City Ophthalmology Center, the 
Moscow City Hematology Center of the Botkin Hospital 
and at the Department of Ophthalmology of the Russian 
Medical Academy of Postgraduate Education (RMAPO),  
37 patients were examined — 18 men (48.6  %) and  
19 women (51.4 %). The average age is 58.6 years. In this 
group there are 29 patients with primary myelofibrosis, 
1 with post-thrombocythemic and 7 with post-polycy-
themic.

Results. According to the results of an objective exa
mination, ophthalmological changes characteristic of 
CMPN according to the literature were identified in 
47 % of cases (n = 16). Dry eye syndrome was detec
ted in 9 patients (26 %), corkscrew-shaped, tortuous 
vessels of the conjunctiva — in 14 patients (41  %) 
(Figure 1), dilatation and tortuosity of the retinal 
arteries and veins — in 16 patients (47  %), hemor-
rhages of various sizes on the fundus (drop-shaped, 
streak-shaped, Roth spots) — in 10 patients (29  %) 
(Figure 2). These changes occurred both against the 
background of stabilization of the disease (in 8 pa-
tients (50  %)) and against the background of a par-
tial response to therapy (in 5 patients (32  %)). In 
addition, concomitant pathology was identified that 
was not specific to CMPN - choroidal nevus — in  
2 patients (4  %), PVCR with retinal rupture — in  
3 patients (6  %), dry form of AMD (including ERM) 
in 6 patients (13  %), newly diagnosed glaucoma in 
1 patient (2  %), angioid streaks in 1 patient (2  %), 
pupillary membrane in 1 patient (2 %).
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Figure 1. Various-sized hemorrhages in the fundus (drop-shaped, streak-shaped, Roth spots).

Conclusions. In patients with MF receiving ruxolitinib, 
a variety of disease-related ophthalmological changes 
are detected in 47 % of cases. A combined ophthalmo-
logical and hematological examination is important 

for monitoring patients diagnosed with CMPN, deter-
mining treatment tactics and preventing irreversible 
consequences for both the visual organ and the entire 
body.

Figure 2. Twisted vessels of the conjunctiva
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Endothelial dysfunction in patients with chronic myeloid leukemia  
treated with second generation tyrosine kinase inhibitors

VD Sabanova, KV Naumova, SG Cherenova, IL Davydkin
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Abstract. Cardiovascular system complications that de-
velop during chemotherapy are of growing concern. We 
examined 152 patients with chronic myeloid leukemia 
treated with tyrosine kinase inhibitors. The study proved 
the significant diagnostic role of homocysteine, endothe-
lin-1, vascular growth factor, lipid spectrum parameters, 
as well as non-invasive diagnostic methods such as vo
lumetric sphygmometry and three-dimensional echo-
cardiography with determination of global longitudinal 
myocardial deformation in early recognition of adverse 
events from the cardiovascular system in patients with 
chronic myeloid leukemia.

Introduction. CML belongs to the group of myelopro-
liferative neoplasms characterized by the uncontrolled 
growth of myeloid cells at different stages of matura-
tion without loss of ability to differentiate, hyperplasia 
of myeloid tissue, myeloid metaplasia of hematopoietic 
organs associated with a chromosomal anomaly — trans-
location t(9;22)(q34;q11), as a result of which a chimeric 
oncogene is formed BCR-ABL 1, responsible for the syn-
thesis of tyrosine kinase p210 [1]. 

The use of small molecules of tyrosine kinase in-
hibitors (TKI) in the treatment of chronic myeloid leu-
kemia (CML) has significantly changed the outlook on 
the survival prognosis of this group of patients [2, 3]. 
Randomized multicenter clinical trials (IRIS, DASISION, 
ENESTnd) have demonstrated good treatment results 
however due to need of daily treatment with tyrosine 
kinase inhibitors it is natural for patients to develop ad-
verse events, in particular metabolic and cardiovascular 
complications: lipid and carbohydrate metabolism dis-
order, thrombotic and atherosclerotic vascular disease  
[4, 5]. It is important that during the course of treatment 
with TKI, we can see early and long-term side effects 
both. The effect of TKI on both pathological BCR-ABL 
tyrosine kinase and other kinases involved in the regu-
lation of normal vascular and myocardial endothelium 
activity causes the occurrence of cardiovascular system 
complications [6-8]. At the same time, according to the 
recommendations of the LeukemiaNet 2016 society, the 
diagnosis of adverse events from some organs and sys-
tems, including from the vascular endothelium, is still 
complicated [9].

Objectives. Determination of the features of the develop-
ment of endothelial dysfunction and contractility of the 
left ventricle (LV) in patients with CML taking tyrosine 
kinase inhibitors of the I and II generations for a long 
time.

Methods. 152 CML patients aged 30 to 55 years treated 
with I and II generations tyrosine kinase inhibitors for  
6 months or more were examined on the basis of the 
Department of Hospital Therapy with courses of poly-
clinic therapy and transfusiology of the Samara State 
Medical University and the National Medical Research 
Center for Hematology (Moscow). Group 1 (n = 31) in-
cluded patients treated with imatinib at a dose of 400  
mg / day, group 2 (n = 32) — dasatinib at a dose of 100 
mg / day, group 3 (n = 32) — nilotinib 800 mg / day. The 
comparison group consisted of 30 patients treated with 
imatinib (average dose 600 mg / day), the control group 
consisted of 27 patients with newly diagnosed CML. All 
patients had been done the necessary clinical, laboratory 
and instrumental research methods to verify and moni-
tor the course of the disease. The biochemical blood test 
included total cholesterol (TC), high-density lipoprotein 
(HDL), low-density lipoprotein (LDL) and very-low-den-
sity lipoprotein cholesterol (VLDL), triglyceride (TG), 
atherogenic index (AI). Endothelial function was eva
luated using biochemical indicators (C-reactive protein, 
fibrinogen, homocysteine, endothelin-1, vascular endo-
thelial growth factor (VEGF)). The condition of the vas-
cular wall was evaluated by measuring the ancle-brachial 
index (ABI), the cardio-ankle vascular index (CAVI) and 
the intima-media complex thickness (IMCT) during color 
flow mapping of the brachiocephalic vessels (CFM BCV). 
The contractility of the LV myocardium was evaluated 
based on the results of echocardiography (determination 
of the ejection fraction (EF) by constructing a 3D model 
and global longitudinal strain (GLS) of the LV).

Results. In groups of patients with CML treated with  
II generation TKI (dasatinib 100 mg, nilotinib 800 mg), 
the most significant иchanges in the lipid spectrum 
are noted. Thus, after treatment with nilotinib 800 mg,  
the TC level was 6.33  ± 0.26 mmol/l, LDL — 4.28  ± 
0.23 mmol/l, VLDL — 0.87 ± 0.21 mmol/l, TG — 1.86 ± 
0.04 mmol/l, which is significantly (p < 0.001) higher 
than in other research groups. The HDL level was cha
racterized by a significant (p < 0.001) decrease to 1.17 ± 
0.08 mmol/l in comparison with other patient groups. 
After treatment with dasatinib, there is a less signifi-
cant increase in the concentration of TC and TG, howe
ver, significantly (p < 0.05) different in comparison with 
the control group. In group 2, a slight increase in AI of 
4.11 % (p < 0.01) was detected only in comparison with 
the control group; In group 3, the AI value was 3.95 ± 
0.23, which was significantly higher (p < 0.001) than in 
other research groups.
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The indices of ABI and СAVI in the control group, 
in patients of the 1st group and the comparison group 
did not differ significantly. It is noted that the ABI index 
was significantly reduced in patients in group 3 (0.93 ± 
0.06 c.u.), and significantly (p < 0.001) differed from the 
values in other research groups. The ABI index in patients 
treated with dasatinib 100 mg is 1.27 ± 0.04 c.u., which is 
significantly (p < 0.05) lower than in the control groups 
comparison group and in the group of patients treated 
with imatinib 400 mg. The values of the СAVI index in pa-
tients of the 2nd and 3rd groups had opposite trends: the 
highest value of the cardio-ankle vascular index increase 
(8.53 ± 0.17 c.u.) was observed in group of patients trea
ted with nilotinib 800 mg than in the other groups. When 
performing CFM BCV in patients with CML treated with 
II generation TKI, statistically significant changes of the 
IMCT were revealed: in groups of patients treated with 
nilotinib 800 mg and dasatinib 100 mg the values of 
IMCT (1.34 ± 0.02 mm and 0.87±0.08 mm, respectively) 
were significantly (p < 0.01) higher than in other groups.

Patients with CML shows features confirming the 
presence of endothelial dysfunction: a significant in-
crease (p < 0.01) in the levels of homocysteine, endothe-
lin-1 and VEGF (15.07 ± 0.22 mmol/l, 0.89 ± 0.04 fmol/ml  
and 168.49  ± 13.07 pg/ml, respectively) in group 3  in 
comparison with groups 1 and 2 (9.68 ± 0.76 mmol/l and 
10.41  ± 0.73 mmol/L, 0.21  ± 0.03 fmol/ml and 0.41  ±  
0.02 fmol/ml, 55.31 ± 7.54 pg/ml and 109.81  ±  
13.01 pg/ml, respectively), as well as with the compa
rison group (10.21 ± 0.34 mmol/L, 0.33 ± 0.06 fmol/ml,  
77.07  ± 6.78  pg/ml) and the control group (10.18  ±  
0.42 mmol/L, 0.09 ± 0.04 fmol/ml, 37.01 ± 5.84 pg/ml).

Additionally, we revealed changes confirming the de-
velopment of subclinical myocardial dysfunction in pa-
tients with CML treated with II generation TKI: in groups 
of patients treated with nilotinib 800 mg and dasatinib 
100 mg the GLS values (–13.55 ± 0.15 and –15.43 ± 0.27, 
respectively) were significantly (p < 0.001) lower than 
in other groups. At the same time, LVEF in patients of all 
groups has a high correlation with the results of the mea-
surement of global longitudinal strain (r = 0.81, p < 0.05).

Correlation analysis showed a significant pronounced 
dependence of all markers of endothelial dysfunction 
(CRP, fibrinogen, homocysteine, ET-1, VEGF), lipid me-
tabolism parameters (total cholesterol, LDL, VLDL, HDL, 
TG, AI) and indicators of LV myocardial contractility.

Conclusions. The treatment with II generation TKI in 
patients with CML leads to a more pronounced and sig-

nificant change in the function of the endothelium, which 
is manifested by an increase of the biochemical markers 
level, an increase in the intima-media complex thickness 
and vessel wall’s remodeling, and these changes are es-
pecially pronounced when patients treated with nilotinib 
at a dose of 800 mg per day.

A non-invasive method for evaluating the contractility 
of the LV myocardium based on echocardiography results 
(determination of the ejection fraction (EF) by construct-
ing a 3D model and global longitudinal strain (GLS) of the 
LV) seems promising from the point of view of identify-
ing the initial manifestations of systolic dysfunction in 
patients with preserved LVEF, which determines further 
prospects for the research work.

The above parameters can serve as additional diffe
rential diagnostic criteria in evaluating the early deve
lopment of cardiovascular complications in patients with 
CML, which in the future will reduce the non-hematolo
gical toxicity-related lethal outcomes. This will ensure an 
improvement in the prognosis of the disease and timely 
prevention of cardiovascular events, but also significant-
ly improve the quality of life of this category of patients.

Key words: chronic myeloid leukemia, cardio-
vascular complications, endothelium, myocardial 
contractility.
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Introduction. Chronic myelomonocytic leukemia 
(CMML) is a chronic myeloproliferative disease charac-
terized by dysplasia of peripheral blood and bone mar-
row cells, sustained peripheral blood monocytosis and 
an inherent risk for transformation to acute myeloid 
leukemia (AML). The only curative option for CMML is 
allogeneic hematopoietic stem cell transplantation (al-
lo-HSCT).

Objectives. Aims of this study was to analyze clinical fea-
tures of CMML patients, assess outcomes of therapy and 
factors influencing overall survival (OS).

Materials and methods. A total of 84 patients with a ve
rified diagnosis of CMML, observed at the RM Gorbache-
va Research Institute from 2011 to 2023, were included 
retrospectively. Two-year OS was assessed with the Ka-
plan-Meyer method and log-rank test. A Cox regression 
model was used in order to perform an univariate analy-
sis to determine factors influencing OS

Results. Median age at diagnosis was 56 years (range 
17–88). According to the 2016 WHO criteria 24 (29 %) 
patients were classified as CMML-0, 16 (20  %) — 
CMML-1, 44 (51  %) — CMML-2 group. Median follow 
up time for alive patients was 24 months. During the ob-
servation period, 28 (33 %) patients developed a trans-
formation into acute myeloid leukemia (AML), with the 

median time of 6,5 months from the primary diagnosis. 
Two-year OS was 51 % (CI 95 %, 40.5-64.1), with a me-
dian of 24 months. In univariate Cox regression models 
a statistical tendency towards lower OS was noted with 
the increased number of bone marrow blasts at disease 
onset (HR = 1.03, p = 0.079), absolute monocyte count 
in peripheral blood (HR = 1.03, p = 0.075), documen
ted transformation into AML (HR = 1.9, p = 0.08), and 
shorter time to allo-HSCT (HR = 0.82, p = 0.08). As a 
first-line therapy, the most effective strategies were the 
use of hypomethylating agents with a complete remis-
sion rate (CR) — 27  % and acute non-lymphoblastic 
leukemias protocols (CR rate — 42 %). Allo-HSCT was 
performed in 21 (25  %) patients, of whom 13 (62  %) 
previously went through the AML transformation. The 
one-year OS for patients after allo-HSCT in the status 
of CR was 100 % (n = 5), while those without achieved 
CR (n = 16) was 28 % (95 % CI 11.1–71.8, p = 0.018). 
Main mortality causes after allo-HSCT were: relapse  
(n = 6, 55 %), primary non-engraftment (n = 1, 9 %) and 
infectious complications (n = 4, 36 %).

Conclusions. The choice of treatment strategies for pa-
tients diagnosed with CMML remains unclear. 

Allo-HSCT stands as an only curative treatment op-
tion for CMML patients, however, further investigation 
into predictors of progression and the determination of 
the optimal timing for transplantation is needed.

Introduction. Determination of driver mutations in 
JAK2, CALR and MPL genes is the gold standard in the mo-
lecular diagnosis of patients with primary myelofibrosis, 

one of the Ph-negative myeloproliferative neoplasms. 
However, the genomic landscape of such patients is very 
wide and standard methods cannot provide a complete 
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picture of the course and prognosis of PMF patients, and 
sometimes even confirm the clonality of the disease. The 
next generation sequencing (NGS) method allows to si-
multaneously analyze an extensive panel of genes, as well 
as assess the level of allele burden of identified variant 
with mutations. This fact makes NGS an important tool 
in identifying pathogenic mutations and predicting the 
course of the disease in patients with PMF.

Objectives. To evaluate the possibilities of using NGS in 
the diagnosis and determination of prognostic features 
of the disease course in PMF patients.

Materials and methods. The study included 33 patients 
(11 men and 22 women) aged from 27 to 85 years (Me = 
56 years). The diagnosis of PMF was previously estab-
lished in all patients. All patients were analyzed for the 
presence of mutations in driver genes — in 19/33 (58 %) 
cases mutation in the JAK2 gene (V617F) was detected, 
6/33 (18 %) CALR, 3/33 (9 %) MPL, 5/33 (15 %) did not 
have mutations in any of the driver genes (“triple nega-
tive status”). For all patients, sequencing was performed 
using a 121-gene myeloid panel with an average read 
depth of 200× or 1000× on a MiSeq instrument (Illumi-
na). The threshold as 3  % allele frequency (VAF) thre
shold was used. The clinical significance of mutations 
was determined using the COSMIC, ClinVar and Frank-
lin databases. For survival analysis, the Kaplan–Meier 
method was used, with statistical significance assessed  
using the Cox-Mantel test.

Results. During the NGS analysis, genetic abnormalities 
were identified in all studied patients, on average 5 muta-

tions per patient (1–18 per patient). In 90 % of the sam-
ples studied (30/33), 1 to 5 pathogenic mutations were 
detected (Me = 2). For 2 out of 5 patients with triple ne
gative status, somatic mutations were found, which made 
it possible to confirm the clonality of the disease using 
NGS and establish a diagnosis. Pathogenic mutations in 
non-driver genes were found in 16/33 patients. These 
genes perform various functions — epigenetic regula-
tion (ASXL1 (10/16), TET2 (6/16), IDH1,2 (2/30), EZH2 
(1/16), SETBP1 (1/16), DNMT3A (2/16 )), RNA splicing 
(SRSF2 (2/16), U2AF1 (2/16)), signal transduction (CBL 
(2/16), RAS (2/16), APC (2/16)), chromatin remodeling 
(ATRX (2/16) and transcription factor (RUNX1 (1/16) 
and GATA (1/16)). It was shown that the presence of any 
additional pathogenic mutation is significantly (p = 0.03) 
associated with a decrease in event-free survival. More-
over, the number pathogenic mutations also affects the 
prognosis: patients with ≥  3 mutations have a signifi-
cantly reduced event-free survival (p = 0.02) compared 
with patients with fewer (Figure 1). For patients with a 
known allele burden of JAK2 mutations at the onset of 
the disease (16/19) it was shown that the V617F allele 
burden ≥ 18 % (Me in the group) (8/16) correlates with 
mutations in the epigenetic regulation genes TET2 and 
ASXL1 (5/8).For the group of patients 11/33 who ever 
took Ruxolitinib, a trend to a decrease in event-free sur-
vival for those who had 2 or more pathogenic mutations 
(p = 0.08) was shown (Figure 2).

Conclusions. NGS data make valuable information to 
confirm the clonal nature of the disease, prognostication, 
and and decision-making process in management of PMF 
patients.

Figure 1. Influence of the number of pathogenic mutations on 
event-free survival of patients with PMF
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Figure 2. Influence of the number of pathogenic mutations on 
event-free survival of patients with PMF treated with ruxolitinib
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Figure 1. Frequency of mutations among all genes in the group of patients with resistant CML-CP or Bp

Prevalence of somatic mutations in chronic  
myeloid leukemia patients
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Introduction. A search for molecular factors associated 
with prognosis and treatment failure in chronic myeloid 
leukemia (CML) patients is ongoing worldwide. Somatic 
mutations in the genes involved in cell proliferation are 
usually detected in advanced phases of CML and are rare-
ly found at diagnosis of chronic phase (CP). The thera-
py choice in CML-CP patients with therapy failure after  
≥  2 lines of tyrosine kinase inhibitors (TKIs) remains 
challenging, and the analysis of the additional molecular 
markers in this population could be relevant.

Objectives. To compare prevalence of somatic mutations 
in some genes related to proliferation and differentiation 
of myeloid cells between CML patients with resistance/
progression and optimal response.

Methods. Among >200 patients receiving TKI, groups 
were selected depending on the response to TKI the
rapy: group 1 (n = 29) — patients in CP with treat-
ment failure by ≥ 2 TKIs according to ELN 2020 criteria  
(n = 21) and in the blast phase (BP) (n = 8); and group 2 —  
patients, achieved deep molecular response including 

patients in remission without treatment (n = 12). DNA 
was isolated from blood collected at the time of response. 
Next-generation sequencing (NGS) panel included some 
genes associated with prolipheration and differentiation 
of myeloid cells(ASXL1, DNMT3, FLT3, IDH1, IDH2, NPM1, 
RUNX1, SF3B1, SRSF2, TET2, TP53, U2AF2, KIT, WT1, 
CEBPA, ZRSR2, JAK2, GATA2, ABL1). Sample preparation 
was performed using Prep&SeqTM U-target modules 
(PARSEQLAB, Russia), and NGS was performed using the 
Illumina platform.

Results. The median level of BCR::ABL1IS in group 1 
was 54 % (range, 4–150 %). Of 29 patients, 19 (66 %) 
had ≥  1 mutation. Overall, 31 mutations in 7 genes 
were detected, ranging from 1 to 4 per patient. The 
frequency of mutations among all genes was as fol-
lows: ABL1 — 42 %, ASXL1 — 26 %, RUNX1 — 10 %, 
DNMT3A, CEBPA, WT1 — 6.3  % each, NPM1 — 3  %  
(Figure 1). The median variant allele frequency (VAF) 
was 29  % (range, 5–50  %). The most frequently mu-
tated genes were ABL1 — in 10 (35 %) patients, and 
ASXL1 — in 8 (28 %) patients. Of 10 patients with an 
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Mutational profile of resistant forms  
of chronic myeloid leukemia
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Russian Research Institute of Hematology and Transfusiology, 16, 2-ya Sovetskaya ul.,  
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ABL1 kinase domain mutation, 6 (60 %) also had an-
other somatic mutation. The combination of ABL1 and 
ASXL1 mutations occurred in 3/29 patients (10  %). 
Among 8 patients with BP, 6 had ≥  1 mutations: in 
ABL1 genes — 3 patients, RUNX1 — 2 patients, CEBPA, 
ASXL1, NPM1 genes — 1 patient each.

Group 2 included 12 patients with BCR::ABL1IS level 
≤ 0.1 %. In 1/12 patients (8 %) a DMNT3A mutation with 
VAF 5 % was detected. 

Conclusions. Mutations in BCR::ABL1 and ASXL1 genes 
were the most frequent in resistant CML patients, includ-
ing their combination in 10 % of patients. In the group of 
patients with CML-CP and resistance or BP, the frequen-
cy of somatic mutations was 66 %, while in the group of 
patients with molecular response - 8 %. Larger prospec-
tive trials and analysis of the mutant clones’ dynamic are 
needed to evaluate their possible input to CML resistance 
and progression.

Introduction. Chronic myeloid leukemia (CML) is a 
clonal hematopoietic disease associated with a charac-
teristic chromosomal translocation t(9;22)(q34;q11). 
This translocation results in the formation of a chime-
ric BCR::ABL gene encoding a constitutively active tyro-
sine kinase. The presence of mutations in the BCR::ABL 
kinase domain leads to the development of resistance 
to tyrosine kinase inhibitor (TKI) therapy. However, al-
though the presence of mutations in the BCR::ABL kinase 
domain is a key factor in the development of resistance to 
TKIs, there are other genetic abnormalities that can also 
influence disease progression, prognosis and the deve
lopment of resistance to therapy.

Objectives. Using the NGS method, determine the mu-
tational profile of resistant forms CML and evaluate the 
impact of the found mutations on the development of re-
sistance to TKIs.

Methods. The study included 50 patients. Group 1  — 
32  patients with BCR::ABL-independent resistance 
(18 men and 14 women) aged 14 to 74 years (Me = 44). 
Group 2  (control)  — 11 patients who responded to 
treatment (5  men and 6 women aged 33 to 75 years 
(Me = 58). Group 3 — 7 patients with BCR::ABL-depen-
dent resistance (3 men and 4 women) aged 9 to 67 years 
(Me=34). Karyotyping showed the presence of additional  
chromosomal aberrations (ACAs): in group 1 in 23  % 
of patients, group 2 in 18 % of patients and in group 3 in 
28 % of patients. All patients underwent NGS analysis of a 
myeloid panel consisting of 118 genes with a read depth 
of 200x-1000x on a MiSeq device (Illumina). The clini-
cal significance of the identified mutations was assessed  
using the COSMIC, VarSome and Franklin databases. Sur-
vival was analyzed using the Kaplan-Meier method, with 
statistical significance assessed using the Cox-Mantel test.

Results. In the control group, pathogenic mutations were 
not detected. Mutations of unknown clinical significance 
were found in 81 % of patients. The most common muta-
tions were found in the TET2, KMT2D and NF1 genes. In 
the BCR::ABL-independent resistance group, pathogenic 
mutations were found in 25  % of patients. Pathogenic 
mutations were found in the gene involved in Ras/MAPK 
pathway activation PTPN11, the epigenetic regulators 
EZH2 and ASXL1, the proto-oncogene RHOA, the tran-
scription factor RUNX1, and the gene involved in DNA 
methylation DNMT3A. Mutations of unknown clinical 
significance were detected in all patients. The most com-
mon mutations of unknown clinical significance were 
found in the genes NF1, TET2, KMT2D, NOTCH2, BCR, 
ETV6, and ATM. In the BCR::ABL-dependent resistance 
group, pathogenic mutations were detected in 28  % of 
patients. Pathogenic mutations were found in the tran-
scription factor RUNX1 and the epigenetic regulator gene 
ASXL1. Mutations of unknown clinical significance were 
detected in all patients. The most common mutations 
were found in the TET2, KMT2D, NOTCH2, ATM, ATRX, 
and IKZF1 genes. The presence of pathogenic mutations 
significantly (p = 0.01) reduced overall survival in the 
BCR::ABL-independent resistance group. The median 
overall survival in patients with pathogenic mutations 
was 43 months, while the median overall survival in pa-
tients without pathogenic mutations was 123 months.  
In the BCR::ABL-dependent resistance group, the pre
sence of pathogenic mutations tended to decrease 
overall survival (p = 0.07). Mutations in the ASXL1 and 
RUNX1 genes are associated with an unfavorable disease 
outcome, which may be due to activation of the alterna-
tive signaling pathways PI3K, MAPK and JAK/STAT. The 
presence of ACAs reflects genomic instability, and the 
combination with pathogenic mutations significantly  
(p = 0.04) reduces event-free survival in the BCR::ABL-in-
dependent resistance group (Figure 1).
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Figure 1. Overall survival

Conclusions. The molecular mechanisms underly-
ing the development of resistance to TKIs are not 
only associated with the presence of mutations in the 
BCR::ABL kinase domain. The use of NGS allows us 
to identify possible pathways for the development of 

BCR::ABL-independent resistance and to assess disease 
progression. However, there remain patients in whom 
pathogenic mutations or additional chromosomal aber-
rations have not been identified, indicating the need for 
further research.
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Allogeneic hematopoietic stem cell transplantation for therapy-related 
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Introduction. Therapy-related myelodysplastic syn-
drome (t-MDS) has poor prognosis and requires alloge-
neic hematopoietic stem cell transplantation (HCT).

Objectives. In this study, we evaluated the effect of HCT 
on the outcome of patients with t-MDS and compared the 
key outcomes of HCT in patients with t-MDS in compari-
son with de novo MDS (d-MDS).

Methods. Our single-center study included 51 t-MDS 
patients, 16 of whom received HCT, observed at the R.M. 
Gorbacheva Research Institute from 2010 to 2023, with 
11 patients being observed prospectively. To compare 
the overall survival (OS) of t-MDS patients with or with-
out HCT, we utilized Kaplan-Meier analysis, time-depen-
dent analysis, and a 10-month landmark analysis. The 
HCT t-MDS group was analyzed separately in compari-
son with a historical cohort of patients with d-MDS who 
underwent HCT. Sixteen t-MDS patients were matched to 
d-MDS patients. The matching factors included age at the 
time of HCT, IPSS-R, adverse cytogenetic risk, and donor 
type. We hypothesized that t-MDS and d-MDS patients 

may have similar 5-year OS when treated with HCT. The 
analysis was performed using RStudio (v2022.07.2).

Results. Table 1 summarizes characteristics of t-MDS 
patients. With a median follow-up of 11 months  
(1-116), the 2-year OS for whole group was 24 % (95 % 
CI 13–24  %). Factors affecting the OS of patients with 
t-MDS were analysed. Primary malignancy type, its 
status at t-MDS onset, and therapy type did not affect 
OS (p = 0.23, p = 0.77, p = 0.45, respectively). HCT was 
performed in 31 % (n = 16) of patients, with the medi-
an time from t-MDS diagnosis to HCT being 10 months 
(5–17). According to log-rang test for whole cohort  
(n = 51), HCT significantly improved 2-year OS (44  % 
(95  % CI 24–79  %) versus 10  % (95  % CI 3–31  % in 
non-recipients), p < 0.001), while in a 10-month land-
mark analysis (n = 28) there was just a tendency to 
2-year OS improvement (58  % (95  % CI 34–100  %) 
versus 29  % (95  % CI 14–61  %), p = 0.08). Using a 
multivariable model in which HCT was considered as 
time-dependent covariate, HCT was not associated with 
lower risk of death compared with patients not receiv-

Table 1. The characteristics of patients with t-MDS 

n = 51
Hematological malignancy as primary malignancies, n (%)
Classical Hodgkin’s lymphoma
Non-Hodgkin’s lymphoma
Chronic lymphocytic leukemia
Acute myeloid leukemia
Acute promyelocytic leukemia
Acute lymphoid leukemia 
Chronic myeloid leukemia

35 (69)
12 (24)
11 (21)
5 (10)
1 (2)
4 (8)
1 (2)
1 (2)

Solid malignancy as primary malignancies, n (%)
Breast cancer
Other types

16 (31)
7 (14)
 9 (17)

Type of therapy, n (%)
Chemotherapy only
Radiation therapy only
Chemoradiation therapy

24 (47)
4 (8)
23 (45)

Complete remission of primary cancer at the time of MDS diagnosis, n (%) 38 (75)
Median time from primary cancer to MDS, median in years (range) 5 (0,4–19)
Complex karyotype, n (%) 24 (47)
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ing HCT (HR, 1.37; 95  % CI 0.6–2.9, p = 0.4). The OS 
of HCT t-MDS group did not vary by cytogenetic risk  
(p = 0.44), IPSS-R risk (p = 0.49) or timing of HCT within 
the first year of diagnosis (p = 0.6) (Figure 1). 

Regarding the comparison of HCT outcomes in t-MDS 
and d-MDS, in total, 16 t-MDS and 48 d-MDS were matched 
in a 1:3 ratio. Patients shared similar baseline characteris-
tics between groups (Table 2). With median follow-up for 
two groups of 32 months (4–134 months), there was no 
difference in 5-year OS between t-MDS and d-MDS groups 
(27 % (95 % CI 9–76 %) versus 46 % (95 % CI 32–66 %), 
p = 0.52). The incidences of engraftment for neutrophil 
were 86 % and 88 %, for platelets were 79 % and 81 % for 
t-MDS and d-MDS, respectively (p > 0.05 for both). Also, 
the median time to neutrophil engraftment and platelet 
recovery was similar between the two groups: 19 and  
21 days for neutrophil, 15 and 16 days for platelets for 
t-MDS and d-MDS, respectively (p > 0.05 for both). The in-
cidence of acute GVHD was 31 % (n = 5) and 38 % (n = 18) 
in t-MDS and d-MDS groups, respectively (p = 0.87). The 
incidence of chronic GVHD was 31 % (n = 5) for the former 
and 35 % (n = 17) for the letter (p = 0.64).

Conclusions. Although HCT appears to improve survival 
when assessing the group without considering the time 
to transplantation, the difference becomes less evident 

when conducting landmark and time-dependent analy-
ses. Among MDS patients treated with HCT we observed 
no difference in 5-year OS and the other key outcomes 
between t-MDS and d-MDS when appropriately matched 
by propensity score. Thus, patients with t-MDS, despite 
being known to have an unfavorable prognosis compared 
to patients with d-MDS, nevertheless have comparable 
survival when performing HCT.

Biochemical markers of inflammation in the early diagnosis  
of infectious complications in patients with lymphoproliferative disorders 

after autologous hematopoietic stem cell transplantation
YuN Dubinina1, VO Sarzhevskiy2, VYa Melnichenko2

1 KDF, K+31, 42/4, Lobachevskogo, Moscow, Russian Federation, 119415

2 N.I. Pirogov Russian National Research Medical University, 1,  
Ostrovityanova ul., Moscow, Russian Federation, 117513

Introduction. Febrile neutropenia (FN) is a common 
complication in patients with hematological malignan-
cies after high-dose chemotherapy following autologous 
hematopoietic stem cell transplantation (autoHSCT). In 
fact, FN may be the only sign of infection in this cohort 
of patients and the use of biochemical markers of inflam-

mation (biomarkers) can be crucial for early diagnosis 
and management of further infectious complications 
(IC). Long-term neutropenia, immune deficiency and 
other factors together can rapidly worsen the patient’s 
condition, increasing the risk of developing sepsis and 
septic shock. Thus, it is necessary to have auxiliary op-

Table 2. The characteristics of HCT patients after the propensity-score matching

t-MDS (n = 16) d-MDS (n = 48)
Age at the time of HCT, median (range) 43 (31-59) 45 (18–76)
IPSS-R, n (%)
Very Low and Low
Intermediate
High and Very High

2 (13)
1 (6)
13 (81)

3 (6)
9 (19)
36 (75)

Adverse cytogenetic risk (abnormal 7, complex karyotype), n (%) 11 (69) 29 (60)
HLA-matched (10/10) donor, n (%) 75 (12) 73 (35)

Figure 1. Overall survival
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Figure 1. Study design
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tions for assistance in promptly monitoring the patient’s 
condition dynamics.

Objectives. To evaluate the diagnostic and prognostic 
significance of biochemical markers of inflammation, 
presepsin, procalcitonin and C-reactive protein, in pa-
tients with lymphoproliferative disorders after autoHSCT.

Methods. 139 patients (pts) over 18 years old were in-
cluded in the study: 61 with Hodgkin lymphoma, 35 — 
non-Hodgkin’s lymphoma, 42 — multiple myeloma and 
1 with Waldenstrom macroglobulinemia; 75 — women, 
64 — men. The median age was 41 years (18–66). The 
conditioning regimens were as follows: CBV, BEAM,  
BeEAC or melphalan 200 mg/m2. Depending on the pre
sence of infectious complications (IC) pts were divided 
into two groups: a group consisting of pts with IC (n = 
99), and a group — without IC, or control group (n = 40). 
Biochemical markers of inflammation, presepsin (PSP), 
procalcitonin (PCT) and C-reactive protein (CRP) were 
assessed on the day of admission (DA), D+1 after stem 
cells infusion, D+3, D+7 and on the day of discharge from 
the hospital (DD). In the group with IC biomarkers were 
also assessed at the time of fever onset, 6 hours after and 
on the 2, 3 and 4 days after its beginning. These points 
could coincide with planned days of biomarkers samples 
assessing. The median day of fever development was  
5 days (1–10) (Figure 1).

Results. CRP levels in the group with IC began to rise on 
D+3. Significant differences between study days were 
noted when comparing D+3 and D+1, D+7 and D+3, 
the day of discharge and D+7. In the control group the 
biomarker began to increase later - on D+7 the value 
was 34.35 mg/l. Differences were observed when com-
paring between D+7 and D+3 (p = 0.00000045) and DD 
and D+7 (p = 0.032). When comparing CRP levels be-

tween study groups there were statistically significant 
differences on the DA, D+1, D+3 and D+7. A comparative 
analysis of PCT between study days in the group of IC 
demonstrated a statistically significant increase of the 
biomarker on D+1 compared to the DA (p = 0.03) and 
D+7 compared to D+3 (p = 0.0005). Also there was a sig-
nificant difference between the DA and D+1 (p = 0.0103)  
in the control group, but no differences between other  
study days. PCT demonstrated significant differen
ces between the two groups at the same study points 
as CRP did. PSP level increase was observed starting 
from D+1 in the group with IC. Comparing PSP levels 
by study day, significant differences were observed 
between D+1 and the DA, D+3 and D+1, and D+7 and 
D+3. There was no statistical significance between the 
days of the study in the control group. When compar-
ing PSP by study days between the two groups, diffe
rences were observed on days +3 and +7 and also on 
the DD. The study also determined the importance of 
biomarkers in assessing the effectiveness of antibacte-
rial therapy and relationship between the dynamics of 
inflammatory biomarkers and bacteremia in pts with 
lymphoproliferative disorders after auto-HSCT. Anti-
bacterial therapy efficacy was assessed in the group 
of pts with IC. A significant decrease in the marker le
vel with successful antibacterial therapy indicates the 
ability of this marker to predict the success of antibac-
terial therapy and the possibility of its correction. Only 
PSP showed the ability to predict the effectiveness of 
antibacterial therapy. Significant differences were ob-
tained in the level of PSP on the third and fourth days 
after the onset of fever. Bloodstream infection (BSI) 
was microbiologically confirmed in 21 pts (21.2  %). 
None of the biomarkers showed a relationship be-
tween their dynamics and BSI on standard days of the 
study and also at the time of fever onset and following 
points (Table 1).
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Conclusions. The data showed that biomarkers of in-
flammation can be useful in the diagnosis of IC in patients 
with lymphoproliferative disorders after autoHSCT. Al-
though none of them have superior diagnostic value for 

FN. PSP seems to have prognostic significance in antibac-
terial therapy therapy effectiveness assessment. There is 
no relationship between the biomarkers dynamics and 
bacteremia.

Comparison BeEAC vs LEAM vs CLV conditioning regimen  
before autologus stem cell transplantation in patients with relapsed  

and refractory Hodgkin lymphoma
AA Samoylova, VO Sarzhevskiy, VYa Melnichenko, NE Mochkin, VS Bogatyrev,  

AA Rukavitsyn, AA Mamedova, EG Smirnova, AE Bannikova

N.I. Pirogov Russian National Research Medical University, 1,  
Ostrovityanova ul., Moscow, Russian Federation, 117513

Introduction. High-dose chemotherapy (HDCT) fol-
lowed by autologus stem cell transplantation (ASCT) is 
the gold standard of treatment for patients with refrac-
tory and relapsed Hodgkin lymphoma (R/R HL). Condi-
tioning regimen plays a main role in auto-HSCT. Retro-
spective comparisons of different conditioning regimens 
before ASCT remain relevant for assessing efficacy and 
toxicity, and can optimize approaches to ASCT in the ab-
sence of randomized studies.

Objectives. Comparison of toxicity and efficacy condi-
tioning regimens (BeEAC, LEAM, CLV) before autologus 
stem cell transplantation in patients with relapsed and 
refractory Hodgkin lymphoma.

Methods. In retrospective study were included 279 pa
tients with HL, median age 30 years; 121 men and  
158 women. All patients received HDCT and ASCT in 
National Medical and Surgical Center named after N.I. 
Pirogov (2006–2018). Conditioning regimens: CLV (cy-
clophosphamide, lomustine, etoposide)  — 78 patients, 
LEAM (lomustine, etoposide, cytarabine, melphalan) — 
129 patients, BeEAC (bendamustine, cytarabine, etopo-
side, cyclophosphamide) — 72 patients. Baseline charac-
teristics of the patients enrolled in the study Table 1.

Results. Hematologic toxicity of different regimens (CLV, 
LEAM, BeEAC). All patients developed grade IV neutro-

penia, anemia with/without transfusion necessity, se-
vere thrombocytopenia with transfusion requirements 
in most cases. Duration of neutropenia was the same —  
8 days. Duration of thrombocytopenia in CLV regimen — 
9 days, LEAM and BeEAC — 11 days (p = 0,03). Anemia 
Grade II (median) was identified in CLV, Grade III (medi-
an) in LEAM and BeEAC regimens (p > 0,05). Non-hema-
tologic toxicity presented in Table 2. The development of 
severe mucositis of the oral cavity and other localizations 
dominated in LEAM. Cardiotoxicity was more prevalent 
in BeEAC. There were no significant differences in liver 
toxicity, pulmonary toxicity, renal toxicity, or infectious 
complications in different regimens. Efficacy of condi-
tion regimens. The highest rate of complete response af-
ter HDCT and auto-HSCT was in BeEAC (p < 0.001). The 
lowest overall survival was observed in the LEAM group 
(Figure 1). Progression-free survival was comparable in 
all groups (Figure 2). Transplant-related mortality (un-
til D + 30) was: CLV — 1,3 %, LEAM — 3,1 %, BeEAC — 
2,8 %. (р > 0,05).

Conclusions. HDCT followed ASCT is the best therapeu-
tic approach for a R/R HL. BeEAC, LEAM and CLV condi-
tioning regimens being considered as viable alternatives. 
Differences in the non-hematological toxicity profile of 
these regimens may serve as a criterion for personalized 
choice of conditioning regimen in patients with different 
comorbidities. Our results suggest more higher efficacy 

Table 1. Effectiveness of antibacterial therapy: presepsin dynamics (pg/ml)

PSP Effective Ineffective U Z p-value Z p-value N eff. N ineff.

Time of fever 
onset

3582.5 1170.5 792.5 1.223 0.22 1.2235 0.22 69 27

6 hours after 2993.0 1193.0 715.0 –0.8 0.43 –0.797 0.43 66 24

2nd day 3332.0 1324.0 847.0 –0.52 0.6 –0.52 0.6 69 26

3rd day 3000.0 1465.0 515.0 –2.8 0.005 –2.8 0.005 69 24

4th day 3145.5 1607.5 660.5 –2.29 0.02 –2.29 0.02 69 27
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Table 1. Characteristics of the patients enrolled in the study

Characteristics BeEAC
(n = 72) 

CLV
(n = 78)

LEAM
(n = 129)

Sex      

Female 35 (48,6 %) 48 (61,5 %) 75 (58,1 %)

Male 37 (51,4 %)  30 (38,5 %) 54 (41,9 %)

Treatment before ASCT      

Chemotherapy 32 (44,4 %) 22 (28,2 %) 65 (50,4 %)

Chemotherapy and radiotherapy 40 (55,6 %) 56 (71,8 %) 64 (49,6 %)

Number of pervious chemotherapy lines      

1 line 1 (1,4 %) 1 (1,3 %) 2 (1,6 %)

2 lines 28 (38,9 %) 27 (34,6 %) 43 (33,3 %)

3 lines 17 (23,6 %) 29 (37,2 %) 45 (34,9 %)

4 lines 26 (36,1 %) 21 (26,9 %) 39 (30,2 %)

Status before ASCT      

Complete response 18 (14 %) 31 (39,8 %) 18 (14 %)

Partial response 71 (55 %) 37 (47,4 %) 71 (55 %)

Stabilization 23 (17,8 %) 9 (11,5 %) 23 (17,8 %)

Progression 17 (13,2 %) 1 (1,3 %) 17 (13,2 %)

Table 2. Non hematologic toxicity

Characteristics BeEAC
(n = 72)

CLV
(n = 78)

LEAM
(n = 129)

Oral mucositis      

(WHO classification)      

Grade I 18 (25 %) 14 (17,9 %) 17 (13,2 %)

Grade II 15 (20,8 %) 11 (14,1 %) 45 (34,9 %)

Grade III 6 (8,4 %) 2 (2,6 %) 6 (4,6 %)

Grade IV 1 (1,4 %) 0 (0 %) 4 (3,1 %)

Enteropathy (CTCAE 5.0 2017)      

Grade I 14 (19,5 %) 8 (10,3 %) 16 (12,4 %)

Grade II 5 (6,9 %) 3 (3,8 %) 44 (34,1 %)

Grade III 10 (13,9 %) 2 (2,6 %) 13 (10,1 %)

Grade IV 0 (0 %) 0 (0 %) 5 (3,9 %)

Cardiac toxicity 5 (6,9 %) 1 (1,3 %) 3 (2,3 %)

Pulmonary toxicity 2 (2,3 %) 1 (1,3 %) 0 (0 %)

Renal toxicity      

I 3 (4,2 %) 16 (20,5 %) 29 (22,5 %)

II 3 (4,2 %) 9 (11,5 %) 11 (8,5 %)

III 2 (2,8 %) 1 (1,3 %) 0 (0 %)

Hepatic toxicity (CTCAE 5.0 2017)      

Grade I 12 (16,7 %) 6 (7,7 %) 8 (6,2 %)

Grade II 8 (11,1 %) 5 (6,4 %) 10 (7,8 %)

Grade III 2 (2,8 %) 1 (1,3 %) 4 (3,1 %)

Grade IV 0 (0 %) 0 (0 %) 0 (0 %)

Infection 52 (72,2 %) 53 (67,9 %) 98 (75,9 %)
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of BeEAC conditioning in disease response. The worst OS 
in patients received LEAM can be explained by the fact 
that the regimen was used in our hospital earlier than 
others, when such drugs as Brentuximab vedotin and 
checkpoint inhibitors were not available to the patients 
with relapse after HDCT and ASCT.

Key words: HDCT, auto-HSCT, BeEAC, Hod-
gkin’s Lymphoma, conditioning regimen, toxic-
ity, transplantation. Conflict of interest: nothing 
to declare.

Figure 1. Overall survival (p = 0,04)
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Fever in patients after haploidentical allogeneic  
stem cell transplantation 

YuA Rogacheva, MO Popova, AA Siniaev,  
YuYu Vlasova, SN Bondarenko, AD Kulagin

RM Gorbacheva Research Institute of Pediatric Oncology, Hematology and Transplantation; IP Pavlov First Saint Petersburg 
State Medical University, 6/8 L’va Tolstogo ul., Saint Petersburg, Russian Federation, 197022

Introduction. Haploidentical stem cell transplanta-
tion (haplo-HSCT) is associated with cytokine release 
syndrome (CRS). CRS with most cases of mild severity 
(grade 0 to 2) occurred in 59–89  % cases. Fever is the 
main symptom that presents early after haplo-HSCT. It 
is not pathognomonic sign of CRS or infectious diseases. 
Currently, there are no recommendations for the diffe
rential diagnosis of this condition after haplo-HSCT, in 
most cases patients are prescribed empirical antibiotic 
therapy (ABT).

Materials and methods. A local protocol “Fever in pa-
tients after allo-HSCT with HLA incompatibility and 
ATG-containing regimens” was introduced in RM Gor-
bacheva Research Institute since may 2020 as part of the 
standard operating procedure (SOP) for the stewardship 
of febrile neutropenia (FN) (Table 1). Protocol is used 
for differential diagnosis between fever of infectious 
origin and CRS for rationalization ABT in the first days 
after haplo-HSCT (D0–D+ 4). Colonization with multi-
drug-resistant gram-negative bacteria (MRGNB) and a 

previous infectious history (more than 30 days before 
hospitalization) were not indications for start of empi
rical ABT in patients who developed fever in D0–D+4. In 
patients who developed fever after the administration of 
post-transplant cyclophosphamide as part of the preven-
tion of graft-versus-host disease on D+3, D+4, ABT was 
started according SOP of FN. 91 patients were enrolled 
in study group from May 2020 to December 2022 years, 
in the control group from January 2018 to May 2020 —  
73 patients. The characteristics of the patients are pre-
sented in Table 2.

Results. Patient who had ABT at the moment of hap-
lo-HSCT were excluded from the analysis: 27 patients 
in the study group, control group  — 12 patients. Ana
lysis of endpoints were performed in 64 patients of the 
study group, and 61 patients in the control group. Fe-
ver developed at D0-D+4 in 42 % (n = 27) cases of the 
study group, in the control group — 30 % (n = 18), p = 
0.140. Colonization of carbapenem-resistant bacteria 
at the time of fever development was detected in 11 %  
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(n = 3) and 16 % (n = 3), p = 0.592. Empirical ABT was 
prescribed in 7.4 % (n = 2) on D+2 in study group (lac-
tate - 5.6 mmol/l (n  =  1) and procalcitonin > 2 μg/l  
(n = 1)) and in 100 % (n = 18) cases on D0-D+4 in the con-
trol group, p < 0.001. Median lactate level at the time of 
development fever on D0 — 1.1 (0.6–1.8) mmol/l, D+1 — 
1.1 (0.8–5.6) mmol/l, D+ 3  — 0.9 (0.8–1.2) mmol/l.  
Median procalcitonin level on D0 — 0.546 (0.144–0.840) 
µg/l, D+1 — 0.156 (0.141–0.4) µg/l, D+2 — 0.760 (0.15–
2.6) µg/l, D+3 — 0.141 (0.141–0.143).

FN requiring empirical ABT in the study group oc-
curred in 88 % (n = 22). The median day of development 
of FN after haplo-HSCT was 10 (5–14) days. Bloodstream 
infection (BSI) developed in 33  % (n = 9) in the study 
group and 44 % (n = 8) in the control group, p = 0.452. 
The median day of development of BSI after haplo-HSCT 
is 14 (5–18) vs 15 (3–30) days, respectively.

Overall survival during 30 days after haplo-HSCT in 
patients who developed fever in D0-D+4 in study and 
control groups was 100 % vs 78.9 %, p = 0.013 (Figure 1).

Conclusions. Implementation of a protocol for the dif-
ferential diagnosis of fever in D0-D+4 to limit the use an-
tibacterial therapy (p < 0.001). The rate of bloodstream 
infection was the same in the study group and the control 
group (p = 0.452). Overall survival during 30 days was 
better in the study group — 100 % (p = 0,013). Figure 1. Overall survival during 30 days after haplo-SCT
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Table 1. Local protocol “Fever in patients after allo-HSCT with HLA incompatibility and ATG-containing regimens” 

Clinical and laboratory signs of CRS
Haemodynamic stability (tachycardia < 110 beats/min, 
normotension)
Procalcitonin < 1 μg/l*
Without localized infection

Without ABT
Monitoring if fever persists (t > 38° C) daily: procalcitonin, 
lactate

Without clinical and laboratory signs of cytokine release 
syndrome
Unstable hemodynamics (tachycardia > 110 beats/min, 
hypotension)
Procalcitonin > 1 μg/l*
Localized infection

ABT according SOP of FN (ANC < 500/mkl)
ABT of localized therapy

ABT — antibiotic therapy; CRS — cytokine release syndrome; FN — febrile neutropenia; SOP — standard operating procedure.
* Level of procalcitonin — antibiotic therapy strongly encouraged

Table 2. The characteristics of the patients

Characteristics Study group (n = 91) Control group (n = 73) P
05.2020–12.2022 01.2018–04.2020

Median age 34 (18–64) 32 (18–66) NS
Male, n (%) 56 (61,5) 44 (60) > 0,05
Diagnosis, n (%)

AML 44 (48,3) 38 (53,5) > 0,05
ALL 34 (37,4) 20 (27,3) > 0,05
MPN 5 (5,5) 4 (5,4) > 0,05
АА 3 (3,3) 3 (4,1) > 0,05
Other 5 (5,5) 8 (10) > 0,05

Relapse, n (%) 23 (25) 21 (28) > 0,05
Conditioning regimen MAC, n (%) 50 (54,9) 44 (60,2) > 0,05
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Efficacy and safety of bendamustine-containing  
conditioning regimen prior to haploidentical allogeneic  

hematopoietic stem cell transplantation
AN Cherkashina, TA Rudakova, YuYu Vlasova, EV Morozova, NP Volkov,  
DK Zhogolev, AV Beinarovich, SN Bondarenko, IS Moiseev, AD Kulagin

RM Gorbacheva Research Institute of Pediatric Oncology, Hematology and Transplantation;  
IP Pavlov First Saint Petersburg State Medical University, 6/8 L’va Tolstogo ul.,  

Saint Petersburg, Russian Federation, 197022

Introduction. As haploidentical hematopoietic stem 
cell transplantation (haplo-HSCT) technology has lately 
became more accessible, it became a feasible option for 
many patients with life-threatening conditions lacking 
completely matched related/unrelated donor. However, 
there is still a problem of primary graft failure (PGF) as 
it is associated with transplant-related mortality due to 
prolonged agranulocytosis and infections. Fludarabine 
(Flu) combined with busulfan (Bu) is a widely used con-
ditioning regimen for allo-HSCT. There is, however, data 
on possible advantages of alternative regimen consisting 
of Flu and bendamustine (Be) in patients with chronic 
lymphocytic leukemia as it provides effective T-cell de-
pletion and high engraftment rate even in haplo-HSCT 
recipients. Therefore, addition of Be to standard FluBu 
conditioning regimen may be an effective option in pa-
tients with highest PGF risks.

Objectives. This study aimes to evaluate the efficacy of 
Be combination with Flu and Bu containing conditioning 
regimen prior to haplo-HSCT for patients (pts) with ma-
lignant conditions transplanted in complete remission 
(CR). 

Materials and methods. The study (NCT04942730) is 
prospective and currently includes 42 pts (Table 1). All 

pts received FluBuBe (Flu 30 mg/m2 D-7, -6, -5, -4, -3, -2; 
Be 130 mg/m2 D-7, -6; Bu dose depended on patient’s age 
and performance status); the graft versus host disease 
(GVHD) prophylaxis regimen consisted of cyclophospha-
mide, tacrolimus and mycophenolate mofetil. 

Results and discussion. The 1-year overall survival 
and event-free survival were 66 % (95 % CI 49.4–88.1) 
and 63.2  % (95  % CI 46.6–85.8), respectively. Proba-
bility of engraftment was 95 % (95 % CI 79–99), with 
1 case of PGF reported. The median time to neutrophil 
and platelet engraftment were 21 (14–31) and 22.5 
(11–85) days respectively. One-year cumulative relapse 
rate and relapse-free mortality were 10  % (95  % CI 
2.4–26) and 26 % (95 % CI 11–45) respectively. Grade 
I–II acute GVHD was seen in 30 % (95 % CI 16–46) and 
Grade III–IV acute GVHD in 10  % (95  % CI 3.1–25) of 
cases.

Early post-transplant complications included: cyto-
kine release syndrome with a cumulative incidence of 
33  % (95  % CI 20–48), including 1 case of lymphohis-
tiocytic syndrome; 1 case of veno-occlusive liver disease. 
Most common complications were bacterial infection 
seen in 79 % (95 % CI 61–90) of patients with sepsis de-
veloping in 30 % (95 % CI 16–46) of cases; invasive my-
cosis — 20 % (95 % CI 8.4–35) and viral reactivation — 

Table 1. Patients’ characteristics

Characteristic n (%) N 
Sex

Male
Female

19 (44.2)
23 (55.8)

43

Median age (range) 41 (18–68) 43
Diagnosis

Acute myeloid leukemia
Acute lymphoblastic leukemia
Mixed phenotype acute leukemia
Chronic myeloid leukemia
Hodgkin lymphoma
Myelodysplastic syndrome
Non-Hodgkin lymphomas

21 (48.8)
14 (32.5)
1 (2.33)
2 (4.65)
1 (2.33)
2 (4.65)
1 (2.33)

43

Status at transplant
CR 1
CR 2–4

16 (40)
23 (60)

39

Minimal residual disease
MRD+
MRD–

24 (66.7)
12 (33.3)

36
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81 % (95 % CI 56–93) including cytomegalovirus infec-
tion 51.7  %, herpes virus type 6 41.4  %, Epstein-Barr 
virus 6.9 %.

Conclusions. The primary endpoint of the study was 
reached: the rate of engraftment and the rate of hemato-
logical recovery after haplo-HSCT were assessed. The ad-

dition of Be to FluBu in conditioning regimen was associ-
ated with low PGF incidence, although this combination 
was also characterized by toxicity resulting in high rate 
of infectious complications. We plan to further evaluate 
secondary endpoints within the ongoing study. Depend-
ing on results obtained a randomized trial may also be 
initiated.

Colonization by multidrug-resistant gram-negative bacteria  
in acute and chronic graft-versus-host disease

AA Siniaev, MO Popova, YuA Rogacheva, YuYu Vlasova, AG Smirnova,  
SN Bondarenko, IS Moiseev, AD Kulagin

RM Gorbacheva Research Institute of Pediatric Oncology, Hematology and Transplantation; 
IP Pavlov First Saint Petersburg State Medical University, 6/8 L’va Tolstogo ul.,  

Saint Petersburg, Russian Federation, 197022

Introduction. GVHD increases the risk and severity of 
infectious complications (IC) [1]. Colonization by MDR 
gram-negative (GN) bacteria correlates with a higher in-
cidence of IC [2]. Currently, there are no widely accepted 
guidelines for empirical antibiotic therapy in patients 
with GVHD.

Objectives. To evaluate colonization of MDR GN bacteria 
in patients with acute and chronic GVHD, focusing on epi
demiology, impact on IC incidence and outcomes.

Materials and methods. We performed analysis of IC 
from the onset of GVHD to the follow-up date [3]. Sin-
gle center retrospective study included 131 and 128 
adult patients with acute and chronic GVHD with medi-
an follow-up time 513 days (22–2688) and 1160 days 
(176–2854) after allo-HSCT respectively (Table 1). The 
analysis was carried according to the EBMT statistical 
recommendations. 

Results. Acute GVHD. Incidence of colonization by ESBL-
producing GN bacteria was 75.5 % (n = 99), CR-produc-
ing GN bacteria was 32  % (n = 42). Colonization was 
predominantly represented by Klebsiella pneumoniae  
(n = 52, 53 %), Escherichia coli (n = 15, 15 %).

The CI of GN bacterial infections was 28.2 % (95 % CI 
20.8–36.1) and predominantly was caused by Klebsiella 
pneumoniae (n = 27, 71 %).

Presence of ESBL colonization significantly increases 
CI of GN bacterial infections: 33.3 % (95 % CI 24.3–42.6) 
vs 12.5 % (95 % CI 3.9–26.2), p = 0.0192, as well as CR 
colonization: 42.9  % (95  % CI 27.8–57.1) vs 21.3  % 
(95 % CI 13.5–30.3), p < 0.01. 

The CI of GN bloodstream infections (BSI) is 12.9 % 
(95 % CI 7.9–19.3). We found no significant impact of the 
colonization variant nor ESBL (p = 0.18), or CR (0.16) on 
CI of BSI. Etiology presented by Klebsiella pneumoniae 

(n = 14, 82 %), Pseudomonas aeruginosa (n = 2, 12 %), 
Acinetobacter sp. (n = 1, 6 %). 

Among patients diagnosed with BSI (n = 17) culture 
match between pathogen and colonization was 10 of 
 17 cases (59  %), matching mechanism of resistance:  
8 out of 17 (47 %), death due to sepsis occurred in 16 of 
17 cases (94 %).

Only presence of CR colonization significantly in-
creases one-year non-relapse mortality (NRM): 38.4  %  
(95  % CI 23.9–52.8) vs 20.3  % (95  % CI 12.7–29.3), 
p = 0.0286. 

Chronic GVHD. Incidence of colonization by ESBL-pro-
ducing GN bacteria was 65.6 % (n = 84), CR-producing 
GN bacteria was 26.5 % (n = 34). Colonization was rep-
resented mostly by Klebsiella pneumoniae (n = 34, 63 %) 
and Escherichia coli (n = 14, 17 %).

The CI of GN BI was 16.9 % (95 % CI 10.9–24.1) and 
predominantly was caused by Klebsiella pneumoniae 
(n = 9, 39 %), Pseudomonas sp. (n = 5, 22 %) and Esche-
richia coli (n = 5, 22 %). 

Presence of ESBL colonization significantly increases 
CI of GN BI: 22.2 % (95 % CI 13.9–31.8) vs 6.8 % (95 % CI 
1.8–16.7), p = 0.0373. But there was no significant impact 
of CR colonization on CI of GN BI, p = 0.19. 

The CI of GN BSI is 4.7 % (95 % CI 1.9–9.5). Presence 
of CR colonization significantly increases CI of BSI: 14.8 % 
(95 % CI 5.4–28.7) vs 1.0 % (95 % CI 0.1–5.2), p < 0.01. 

Among patients diagnosed with BSI (n = 7) culture 
match between pathogen and colonization was 5 of  
7 cases (71.5  %); matching mechanism of resistance:  
6 out of 7 (86 %); death due to sepsis occurred in 5 of  
7 cases (71.5 %).

There was no significant impact of colonization on 
outcomes in the cGVHD group.

Conclusions. In aGVHD group: presence of any MDR GN 
colonization significantly correlates with the higher CI of 
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GN bacterial infections; presence of any MDR GN coloni-
zation did not affect the CI of GN bloodstream infections; 
CR colonization significantly increases 1-year NRM. 

In cGVHD group: presence of ESBL GN colonization 
significantly correlates with the higher CI of GN bacterial 
infections; presence of CR colonization significantly cor-
relates with the higher CI of GN bloodstream infections; 
MDR GN colonization did not significantly affect 3-year 
OS and NRM.

References

1. Miller HK, Braun TM, Stillwell T et al. Infectious Risk after Allogeneic 
Hematopoietic Cell Transplantation Complicated by Acute Graft-versus-Host 
Disease. Biol Blood Marrow Transplant. 2017;23(3):522–528. doi:10.1016/j.
bbmt.2016.12.630.

2. Cattaneo C et al. Bloodstream infections in haematological cancer pa-
tients colonized by multidrug-resistant bacteria. Ann Hematol. 2018;97(9):1717–
1726. doi: 10.1007/s00277-018-3341-6

3. Инфекционные осложнения в онкогематологии. Диагностика и ле-
чение. Гематология и трансфузиология. 2023;68(2):12.

Table 1. Patients’ characteristics 

Acute GVHD group (n = 131) Chronic GVHD group (n = 128)
Age, median (range), years 37 (18–67) 37 (18–67)
Sex, n (%)

Male
Female

64 (48.9)
67 (51.1)

67 (52.3)
61 (47.7)

Standard
Salvage

85 (64.9)
46 (35.1)

102 (79.7)
26 (20.3)

Donor, n (%)
Haplo
MRD
MUD
MMUD

24 (18.3)
17 (13.0)
53 (40.5)
37 (28.2)

8 (6.2)
32 (25.0)
59 (45.9)
29 (22.9)

Stem cell source, n (%)
PBSC
BM

100 (76.3)
31 (23.7)

70 (54.7)
58 (45.3)

Conditioning regimen, n (%)
RIC
MAC

114 (87.0)
17 (13.0)

104 (81.2)
24 (18.8)

GVHD grading, acute/chronic GVHD, n (%)
2/I
3/II
4/III

63 (48.0)
55 (42.0)
13 (10.0)

25 (19.5)
55 (43.0)
48 (37.5)

Follow-up, median (range), days 513 (22–2688) 1160 (176–2854)
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Introduction. Despite the introduction of targeted the
rapy and significant advances in the treatment of tumors 
of the lymphatic system, the problems of drug resistance 
and ineffectiveness of therapy remain extremely rele-
vant. One option for a personalized approach in resistant 
cases is the use of oncolytic viruses in combination and/
or in combination with targeted therapy.

Objectives. Conducting and evaluating the results of 
full-transcriptome sequencing of samples of primary 
short-term cultures of lymphoid nature to identify genes 
and signaling pathways that affect the efficiency of viral 
replication.

Methods. Transcriptome sequencing to assess differen-
tially expressed genes was performed on the Illumina 
HiSeq platform, using applications for analyzing gene list 
enrichment — the DAVI database with the KEGG data-
base included in it. Replicative capacity was assessed in 
54 primary short-term cultures of B-cell lymphoprolife

rative disorders. The strains of oncolytic viruses included 
in the study are LEV14, (live enterovirus vaccine 14 —  
a strain related to Coxsackie B5), Echovirus 12 (ECHO12), 
(PV1S) — vaccine strain of poliovirus type 1, (Sabin), 
Coxsackie A7 (CVA7), Coxsackie B6 (CVB6) and vesicular 
stomatitis virus, Indiana strain (VSV-I).

Results. In our study, when assessing the replication 
ability, primary short-term lymphoid cultures most ef-
ficiently replicated strains LEV14, ECHO12 and PV1S, 
which is presented in the heat map (Figure 1). A num-
ber of signaling pathways are involved in the replication 
of oncolytic viruses. About 2 thousand signaling path-
ways have been analyzed. The analysis of differentially 
expressed genes of cultured lymphoid tumor cells that 
are and are not capable of efficient replication of onco-
lytic strains, followed by enrichment analysis, revealed 
key signaling pathways that take part in the process of 
viral oncolysis. This is the endocytosis, RIG -receptor, 
MAPK signaling pathway. One of the fundamental sig-

Figure 1. Heatmap. The color scale reflects the efficiency of viral replication in short-term culture samples. Scale from 1 (yellow) to 8 
(purple) lgTCID 50/ml
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naling pathways is the endocytosis pathway (Figure 2), 
it regulates the number of receptors functioning on the 
surface of cells. Receptors differ in their ability to under-
go regulated endocytosis and can selectively enter into 
various clathrin-dependent and clathrin-independent 
interactions, so a decrease in the number of receptors 
present on the cell surface causes a weakening of the 
cell’s sensitivity to an extracellular ligand. Expression 
of genes involved in the endocytosis signaling pathway 
PLG2 and GPCR are a key link in this signaling pathway. 
It is worth noting the important role of phospholipase 
D2 (PLD2); its high level of expression is associated 
with the ability of enteroviruses to replicate effectively 
in tumor cells (p = 0.012). Knockout of this gene in mo
del cell lines resulted in the inability of enteroviruses 
to replicate effectively in these cells. In addition, among 
the important molecular genetic determinants, a G pro-
tein-coupled receptor (GPCR) was identified, which 

functions to activate intracellular signal transduction 
pathways (p = 0.005).

Conclusions. Assessment of differentially expressed 
genes and involved signaling pathways is one of the effec-
tive tools for studying the mechanisms of viral oncolysis 
in tumor cells of lymphoid origin and identifying the most 
optimal approaches to influence the tumor substrate. 
The results obtained indicate that the replication of the 
virus, which is highly sensitive to tumor cells of various 
histological origins, involves several signaling pathways 
that, to varying degrees, influence replication and its sig-
nificance in the life of the cell. The set of interactions be-
tween signaling pathways and the genes involved in them 
plays a key role in the effects of the virus on the cell.

Key words: lymphoma, signaling pathway, cell 
culture.

Figure 2. Endocytosis signaling pathway (р = 0.005)
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Determination of mutation profile of acute promyelocytic  
leukemia using high-throughput sequencing (NGS)
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Introduction. Acute promyelocytic leukemia (APL) 
is a subtype of acute myeloid leukemia characterized 
by proliferation in the bone marrow of leukemic cells 
that morphologically resemble atypical promye
locytes and carry the t(15;17) translocation or its 
minor variants. It has been established that t(15;17) 

is found in CD34+ myeloid progenitor cells and thus 
represents an early event in leukemogenesis. At the 
same time, with the development of APL, additional 
gene mutations arise, which can cause clonal hetero-
geneity and differences in the clinical course of the 
disease.
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Objectives. The aim of the study was to characterize the 
mutation profile of tumor cells in adult patients with 
APL using high-throughput sequencing (NGS).

Methods. Bone marrow samples from 4 patients with a 
verified diagnosis of APL, observed at the Sverdlovsk Re-
gional Oncohematology Center were studied. The medi-
an age of patients was 44.3 years. All patients underwent 
standard karyotyping and determination of t(15;17) 
using the polymerase chain reaction (PCR) for chimeric 
PML-RARA transcripts. In two cases, in the absence of a 
significant result of standard karyotyping, fluorescent in 
situ hybridization (FISH) with a marker probe was addi-
tionally performed. The mutational status of 141 genes 
was determined on a MiSeqDX sequencer using the QIA-
seq Targeted DNA Human Myeloid Neoplasms Panel.

Results. The karyotype of leukemic cells in one case was 
normal, in another case unspecified due to the absence of 
mitoses, and in the rest two samples t(15;17) was detec
ted by FISH. In all cases transcripts of the chimeric gene 

PML-RARA were determined by PCR with the median 
level of relative expression of 7.0 %. Leukemia-associa
ted gene mutations were identified by NGS in only three 
cases. The median number of identified mutations was 
3.0 (range from 1 to 6). Most frequently mutations were 
detected in the FLT3 and NRAS genes (n = 2), with one 
case each in CALR, RUNX1, and WT1. All patients were 
treated with regimens containing all-trans retinoic acid. 
One patient died from COVID-19 infection during induc-
tion of remission, 2 patients developed relapses, and in  
1 case a stable long-term remission was observed. Re-
lapses were detected both in the presence of leuke-
mia-associated mutations in genes associated (c.35G>T 
in the NRAS gene) and in a patient in whom NGS did not 
reveal additional clinically significant mutations.

Conclusions. Thus, according to NGS typing, the muta-
tional profile of APL is heterogeneous. Patients with va
rious gene mutations may be candidates for differentia
ted treatment methods, including clinical trials of targe
ted drugs aimed at specific molecular targets.
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Introduction. Cytokines are mediators of vast amount 
of intercellular interactions which regulate proliferation 
and programmed cell death in cancer cells. Results from 
previous studies showed that aberrant cytokine secretion 
may contribute to blockade of cancer cells apoptosis and 
evading the targeting by current therapies. In this regard, 
evaluation of the cytokine profile of patients with chro
nic myeloid leukemia (CML) and their correlation with 
expression of proteins regulating proliferation, apopto-
sis and intracellular transport of drugs is a cutting-edge 
research, which enables to improve understanding the 
mechanisms of tumor progression, as well as the deve
lopment of therapy resistance in patients with CML.

Objectives. The study aim was to investigate serum cy-
tokine levels in patients with CML, and the possible use 
of these data in the prediction of therapy effectiveness.

Methods. 74 patients with chronic phase CML were en-
rolled in this study. Mean age was 54 ± 14 years (95 % 
CI 50–57). Quantification of serum concentration of cy-
tokines (TNF-α, IL-1β, IL-2, IL-4, IL-6, IL-10, IL-17, IL-18, 
IFN-α, VEGF-A) using enzyme-linked immunosorbent 

assay and expression level of p53, c-Myc, p-glycoprotein 
was performed. First line tyrosine kinase therapy (TKI1) 
with imatinib was administered to 48 (64,9 %) patients, 
TKI2 therapy to 26 (35,1  %) patients. 50 (67,6  %) of 
patients managed to achieve major molecular response 
(MMR) with median follow-up time 4 years (1–9). Statis-
tical analysis was carried out using the StatTech program 
v. 3.0.6. Mann-Whitney U test used for comparing dif-
ferences between two independent groups. Correlation 
analysis between two quantitative indicators was car-
ried out using Spearman’s rank correlation coefficient. 
To investigate factors influencing the effectiveness of 
TKI therapy in CML patients logistic regression and ROC  
analysis were performed. A p value < 0,05 was consi
dered significant.

Results. Identifying treatment failure predictors with 
respect to achieving MMR with TKI demonstrated mul-
tidirectional effect of proinflammatory and anti-inflam-
matory cytokines on cancer cell elimination (Figure 1). 
Thus, patients who did not achieve MMR, showed sig-
nificantly higher concentration of proinflammatory cyto-
kines, which may lead to DNA damage, mutation accumu-
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lation and selection of TKI-resistance cancer cells, and 
vascular endothelial growth factor VEGF-A, which may 
lead to the dissemination of malignant cells and deve
lopment of sites of extramedullary hematopoiesis. Bone 
marrow samples of patients with CML without MMR 
revealed a significantly lower expression level of c-Myc  
(2 (1–5) % vs 9 (6–11) %, p < 0.001) and p53 (2 (2–3) % 
vs 7 (5–8) %, p = 0.011) and, on the contrary, significantly 
higher expression of multidrug resistance protein p-gly-
coprotein (21 (14–31)  %) compared to patients with 
MMR (12 (7–18) %, p < 0.001). The hallmark of patients 
without MMR was significantly higher concentration of 
the anti-inflammatory cytokine IL-10, which exhibits an-
ti-oncogenic properties. The concentration of the proin-
flammatory cytokine IL-1β, which was one of the most 
significant predictors of treatment failure with TKIs 
(OR = 0.518, 95 % CI 0.369–0.727, p < 0.001), inverse-
ly correlated with the expression of c-Myc (r = –0.933,  

p < 0.001) and p53 (r = –0.652, p < 0.001) in bone mar-
row and directly correlated with of p-glycoprotein ex-
pression (r = 0.425, p = 0.019), which may indicate the 
synergism of these biomarkers in the mechanisms of 
tumor progression of CML. Results of ROC-analysis con-
firmed the high level of sensitivity (86, %) and specificity 
(80,6 %) of this method which showed very good quality 
of model (AUC = 0,831, 95 % CI 0,788–0,952, p < 0,001).

Conclusions. Overproduction of proinflammatory cy-
tokines in CML patients is associated with the risk of 
not achieving MMR with TKI therapy. Inactivation of the 
transcription factors c-Myc and p53, as well as overex-
pression of p-glycoprotein, which correlate with high 
serum concentrations of IL-1β, may suppress the tu-
mour cells sensitivity to TKIs due to blockade of apopto-
sis, cell cycle arrest and disruption of intracellular drug 
transport. 

Figure 1. Serum cytokine serum concentrations in CML patients with MMR and without MMR
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Introduction. In acute myeloid leukemia (AML), the 
functions of bone marrow stromal microenvironment 
are altered. Multipotent mesenchymal stromal cells 
(MSCs) are one of the pivotal elements of bone marrow 
stroma. MSC alterations occurring in AML are actively re-
searched. Analysis of proteins that make up MSCs (MSCs’ 
proteome) may identify new research areas for correct-
ing MSCs function and thus restoring hematopoiesis in 
AML patients.

Objectives. The aim of the study was to reveal the diffe
rences between the MSC proteomes of AML patients and 
healthy donors.

Methods. The study was conducted on MSCs from 
bone marrow of 3 female AML patients and 3 healthy 
donors (1 female and 2 male). Bone marrow samples 
(3–5 ml) were obtained during a diagnostic puncture 
in patients, or exfusion in donors. All donors and pa-
tients gave the informed consent prior to sampling. 
To obtain mononuclear cells, bone marrow was mixed 
with an equal volume of αMEM medium containing 
0.2  % methylcellulose (1500 cP). After 40 minutes 
and sedimentation of erythrocytes and granulocytes, 
suspended mononuclear cells were collected and cul-
ture medium was added. MSCs were cultured in αMEM 
medium with 10 % fetal calf serum, 2 mM glutamine,  
100 U/ml penicillin and 50 mg/ml streptomycin at 
37ºC and 5 % CO2. To study their proteome, MSCs at 
the 2nd passage were seeded into T25 or T175 flasks 
at 4000 cells per cm2 of flask bottom area. When the 
cells reached confluence, the flasks were washed  
5 times with phosphate buffer without Ca2+ and Mg2+ 
and cells were cultured for 24 hours in RPMI-1640 
medium without serum, phenol red and antibiotics. 
The cells were removed with a scraper, centrifuged, 
and the dry pellet was frozen at -70°C. Protein ana
lysis was performed with Orbitrap Q Exactive HF-X 
mass spectrometer equipped with a nano-electro-
spray (nano-ESI) source and a nanoflow high-pressure 
chromatograph (UPLC Ultimate 3000) with a C-18 re-
verse-phase column (100um x 300mm). The results 
were analyzed in Scaffold 5 (version 5.1.0) for valida-
tion and meta-analysis. STRING online service (string-
db.org) and GO database (Gene Ontology) were used to 
characterize the identified proteins.

Results. 4062 proteins were identified in total. Of 
those, 813 were exclusive for AML patient MSCs and 
328 were exclusive for donor MSCs. The content of 
proteins considered to be MSC markers  — CD73 (en-
do-5’-nucleotidase, NT5E), CD105 (endoglin, ENG) and 
CD90 (THY1) was reduced in the proteome of AML pa-
tients’ cells. However, according to flow cytometry data, 
the surface expression of CD73 and CD90 on MSCs from 
patients was increased, and CD105 was decreased. It 
is possible that fundamental differences in these re-
search methods lead to these discrepancies in results. 
In MSCs of patients, the amount of proteins involved in 
transmembrane receptor protein tyrosine kinase sig-
naling pathways was increased (including such recep-
tors themselves  — PDGFRA, ROR1, ephrin receptors 
EPHB2 and EPHA5; ligands of such receptors — FGF2, 
CSF1, GDF15 and others; transcription factor STAT3),  
which indicates the activated state of these cells (Fi
gure 1). Those receptors are involved in the regulation 
of proliferation, angiogenesis, cell migration. Upre
gulated expression of their ligands may be important 
for MSCs’ autocrine stimulation as well as paracrine 
support of malignant cells. On the other hand, the con-
tent of 43 proteins connected to Wnt signal pathway 
(including its key regulators PORCN and RECK) is de-
creased in patient MSCs’ proteome compared to donor 
cells (Figure 2). Wnt signaling results in cytoskeleton 
rearrangements and gene expression, and regulates cell 
adhesion, migration, communication and differentia-
tion. In particular, it is important for osteogenic diffe
rentiation of MSCs. At the same time, proteasomal pro-
teins were downregulated in patients’ MSCs (20 out of  
40 PSM proteins identified were downregulated). Most 
of those are implicated in Wnt signaling as well. Protea
somes cleave proteins and as such are responsible for 
protein catabolism of the cells. They are also essential 
for immunological status of the cell as they provide pep-
tides for presenting antigens in main histocompatibili-
ty complexes (MHCs, also called human leukocyte an-
tigens or HLAs). In both MSC proteome and secretome 
HLA-AВС content was increased in AML. It appears that 
in AML, while MSCs cleave less proteins and have less 
antigens for presenting, they express more major histo-
compatibility complex molecules that do the presenting. 
β2-microglobulin and MIF were decreased in the MSC 
proteome but increased in the secretome. Complement 
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components C1s and C3 were upregulated in MSC pro-
teome; in secretome, C1s was upregulated as well while 
C3 was downregulated. In addition, in AML MSCs’ pro-
teome contained less proteins participating in respon
ses to IL1, IL12 and TNF, important pro-inflammatory 
cytokines, but more proteins participating in interferon 
α and γ responses. This indicates that the immunologi-

cal function of MSCs is altered in AML. In the secretome 
of patients’ MSCs, the levels of proteins secreted in re-
sponse to hypoxia, including CXCL12, PGC1A, POSTN, 
PTK2B, were significantly increased, while in the pro-
teome the levels of POSTN and other proteins associa
ted with the response to hypoxia were reduced (PGC1A, 
POSTN, PTK2B levels were not altered in proteome). 

Figure 1. Some of the processes annotated in GO database the components of which were upregulated in AML patients’ MSCs 
compared to donors’.

Figure 2. Some of the processes annotated in GO database the components of which were downregulated in AML patients’ MSCs 
compared to donors’
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In MSCs of patients, proteins related to osteogenesis 
and osteogenic differentiation (various collagens — 
COL1A1, COL1A2, COL11A1, COL5A2, COL6A1, MMP2 
metalloprotease, OSTF1  — osteoclast stimulating fac-
tor 1, necessary for bone remodeling, and others) were 
reduced, while proteins related to adipogenic differen-
tiation and insulin response (VPS13C, ICAM1, TCIRG1, 
IDE, INPPL1, RAB8B, GSK3B, MTOR, SRC, FABP3, PT-
PRA, GRB2, GSTP1, MYO5A, RELA, SHC1, PDK2, C2CD5, 
DENND4C) were increased. These observations are 
supported by the decrease in components of Wnt sig-
naling pathway, as it is essential for MSCs’ osteogenic 
differentiation. Patients’ MSCs had an increased content 
of proteins related to iron metabolism (SKP1, MT2A, 
NEDD8, IREB2, ABCB6, SRI, FTH1, NUBP1, APP, ACO1, 
CUL1, NEO1, SLC30A7, SLC31A1, FTL, TF, CAND1), in-
cluding both heavy and light chains of ferritin, a protein 
responsible for transport and storage of iron ions. Iron 
overload is known to occur to MSCs in several hemato-
logical diseases, such as β-thalassemia and myelodys-
plastic syndrome. Iron-damaged MSCs cannot effec-
tively support hematopoiesis. Another example may be 
the aging of the organism, when the iron accumulation 
increases while the proportion of MSCs obtained from 
bone marrow decreases. The expression of proteins 

associated with angiogenesis was reduced in patients’ 
MSCs (MMP2, ITGAV, C19orf10, MCAM, CDH13, THY1, 
ANPEP, NCL, RTN4, CAV1, ANXA2, FN1, EPHA2, PTGS2, 
CTGF, RBM15, ENG, CLIC4, POFUT1, PDCD10, ITGB1, 
CDC42, C1GALT1, TGFBI, DAG1, ACTG1, PLCD3), which 
may be a consequence of excess iron, which is able to 
reduce MSCs’ angiogenic potential.

Conclusions. The proteome of MSCs from patients 
with AML differs from the proteome of MSCs from 
healthy donors. The changes affect the main functions 
of MSCs — differentiation, regulation of the immune 
response and response to cytokines. The iron meta
bolism and the regulation of angiogenesis are also al-
tered. In some aspects, changes in the proteome do not 
coincide with the changes in the secretome and sur-
face phenotype of MSCs in AML. All the changes hap-
pening to MSCs are important for understanding the 
processes occurring in the bone marrow in AML. The 
study was supported by a grant from the Russian Sci-
ence Foundation project № 22-15-00018, https://rscf.
ru/project/22-15-00018/

Key words: acute myeloid leukemia, multipotent 
mesenchymal stromal cells, proteome.
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Introduction. Pediatric ALK+ anaplastic large cell 
lymphoma (ALC+ ALCL) is an aggressive and heteroge-
neous T-cell tumor that has a relatively favorable prog-
nosis with chemotherapy and targeted agents. However, 
there are groups of patients who may remain refractory 
or have disease recurrence. Thus, there is a need to iso-
late and study the different biological patterns of this 

lymphoma to further improve therapeutic approaches. 
In addition, the role of tumor heterogeneity and im-
mune microenvironment is largely unknown for this 
type of lymphoma. Modern research methods, such as 
next-generation sequencing and spatial transcripto
mics, provide new opportunities to better understand 
the biology of ALCL.
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Figure 1. UMAP-plot and spatial-plot for the analyzed samples

Objectives. Investigate of the transcriptional profile, tu-
mor microenvironment and cellular composition of ALK+ 
ALCL in children using the Visium 10x technology (USA).

Methods. Visium spatial transcriptomics data were ob-
tained for 4 pediatric cases of ALK+ ALCL diagnosed in 
the pathology department of the Dmitry Rogachev Na-
tional Research Center. Biopsy material from a lymph 
node was used as tumor material. Sequencing was per-
formed on the NextSeq500/550 platform (Illumina, 
USA). The obtained data were analyzed for 2 samples us-
ing Seurat, Cell2locatian and STdeconvolve software in R 
and Python programming languages.

Results. For each sample, spatial transcriptomics data 
were analyzed, resulting in the identification of different 
clusters depending on the expression profile. The clus-
tering results correlated well with morphology. Thus, 
clusters that correlated with the tumor and microenvi-
ronment were identified, including zones of active neoan-
giogenesis with increased expression of genes responsi-

ble for vascular endothelial proliferation (e.g., CD34 and 
VWF) in one sample and residual lymphoid structures 
in another sample (Figure 1). In both samples, the im-
mune microenvironment was located at the tumor bor-
ders. Identification of spatially variable genes showed, 
for one sample, increased expression of the prognosti-
cally relevant FN1 gene in areas of active inflammation, 
and for the second sample, the presence of a stress re-
sponse and zonal overexpression of heat shock proteins 
and ubiquitin C. Both samples were subjected to cell type 
deconvolution by reference and reference-free methods, 
which revealed a predominance among the immune mi-
croenvironment of T cells expressing the TIM3+ receptor, 
a marker of dysfunctional T cells subsets (Figure 2, A).  
A large number of Treg and macrophages (predominant-
ly M2-compartmentalized) were also observed (Figure 
2, A). The B-cell lineage was marginally represented and 
mainly localized in residual lymphoid structures. Howe
ver, in both samples, immune cells did not infiltrate the 
tumor, in which we also found significant heterogeneity 
at the level of individual cell subpopulations (Figure 2, B).
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Figure 2. (A) Spatial distribution of TIM3+ T cells and M1/M2 macrophages. (B) Visualization of tumor heterogeneity. The 3 different 
cellular subtypes that compose the tumor are shown
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Conclusions. Our results demonstrate that pediatric 
ALK+ ALCL is a highly heterogeneous tumor. Investi-
gation of the immune microenvironment showed that 
the immune response is highly suppressed and does 

not effectively control lymphoma growth. We also 
found high expression of TIM3 molecule in T cells, 
which can be used as a potential target for immuno-
therapy.
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Introduction. Mantle cell lymphoma (MCL) is a non-Hod-
gkin B-cell lymphoma characterized by particularly ag-
gressiveness and short overall survival with frequent 
recurrence and low sensitivity to standard-dose intensi-
ty chemotherapy. In the vast majority of cases, patients 
are diagnosed with the t(11;14)(ql3;q32) translocation, 
which leads to increased expression of the nuclear pro-
tein cyclin D1 and disruption of cell cycle regulation. Cur-
rently, new data on the lymphomagenesis of MCL have 
begun to appear, devoted to the study of the role of the 
MYC gene. Despite the fact that translocations involving 
MYC are the main diagnostic criterion for Burkitt lympho-
ma, their key role in the oncogenetic transformation of 
MCL has also been noted. A distinctive feature of a tumor 
with combined disorders of the CCND1 and MYC genes is 
a high uncontrolled proliferative activity of cells due to a 
block of apoptosis and impaired repair of damaged DNA, 
which serves as a predictor of the occurrence of addition-
al genetic aberrations. Today, it is relevant to study the 
impact of MYC gene aberrations on overall and disease-
free survival and to study a highly aggressive subgroup of 
MCL, “double-hit” MCL, characterized by a combination 
of translocation t(11;14)(q13;q32) and MYC gene aber-
rations.

Objectives. To determine the incidence and prognostic 
impact on overall survival (OS) and disease-free survival 
(DFS) of MYC gene aberrations in 117 patients with MCL 
and to identify a group of patients with “double-hit” MCL.

Methods. The results of standard cytogenetic and FISH 
studies of 117 patients with a histologically confirmed 
diagnosis of MCL are presented. Karyotyping was per-
formed on G-banding-stained metaphase plates obtained 
from bone marrow or peripheral blood cells. Transloca-
tion t(11;14)(q13;q22), aberrations involving the TP53 
and MYC genes, were detected by FISH study using lo-
cus-specific DNA probes.

Results. MYC gene abnormalities were detected by FISH 
analysis in 29/117 patients (24,8 %) with MCL. The study 
revealed the genetic heterogeneity of MYC gene aberra-
tions: rearrangement involving MYC was found in 2/29 
(7,0 %) patients, MYC amplification (from 1 to 14 addi-
tional copies) — in 23/29 (79,3 %), an additional copy 
of MYC with deletion of the telomeric region of MYC — 
in 3/29 (10,3 %), amplification of MYC with deletion of 
the centromeric region of MYC  — in 1/29 (3,4  %). In 
patients with MYC changes, the karyotype was analyzed 
in 65,5  % (19/29) of cases. Chromosomal aberrations 

were detected in 9/19 patients (47,4 %): in 8/9 (88,9 %) 
complex changes in the karyotype, in 1/9 (11,1  %) — 
isolated translocation t(11;14)( q13;q32). A FISH study 
with a DNA probe to detect aberrations of chromosome 
17 found such disorders as deletion of the TP53 gene 
and monosomy of chromosome 17 in 11/29 (37,9  %) 
patients. Statistical analysis demonstrated a significant 
effect of MYC gene changes on the reduction in median 
OS in patients with MCL compared with patients without 
MYC changes (43 months vs 108 months, p = 0.013). The 
most unfavorable effect on the duration of OS of patients 
with MCL was found for the combination of MYC gene 
amplification with deletion of the centromeric region of 
MYC, which was 15 months (p = 0.028). Multivariable re-
gression analysis revealed an independent unfavorable 
effect of MYC aberrations on OS of patients with MCL  
(b ± SD = –0.21 ± 0.08, p = 0.05), and the greatest ten-
dency towards a negative effect when assessing DFS  
(b ± SD = –0.20 ± 0.11, p = 0.30). “Double-hit” MCL, 
characterized by MYC gene abnormalities and t(11;14)
(q13;q32) translocation, was found in 22/117 (18,8 %) 
patients. The karyotype in this subgroup was analyzed 
in 16/22 (72,7  %) patients. An aberrant karyotype 
was detected in 9/16 (56,3 %) patients, predominantly  
(8/9 (88,9 %)) complex numerical and structural chan
ges in the karyotype were detected (from 4 to 23–25 
aberrations). FISH study revealed from 1 to 14 additional 
copies of MYC in 20/22 (90,9  %) patients, MYC ampli-
fication with deletion of the telomeric region of MYC in  
1/22 (4,5  %), in 1/22 (4,5  %) — MYC amplification 
with deletion of the centromeric region of MYC. In 
45,5 % (10/22) of cases, patients were diagnosed with 
TP53 gene disorders: 7/10 (70,0  %) — TP53 deletion,  
3/10 (30,0 %) — monosomy of chromosome 17.

Conclusions. MYC gene aberrations are a prognostically 
significant factor that determines the unfavorable clinical 
course of mantle cell lymphoma and are highly associa
ted with genomic instability and the detection of complex 
karyotype changes during karyotyping. The combination 
of standard cytogenetic testing and FISH analysis signifi-
cantly increases the detection rate of the tumor clone, 
and thus helps to more accurately diagnose patients with 
mantle cell lymphoma and identify a group of high-risk 
patients with “double-hit” mantle cell lymphoma. Thus, 
the significant unfavorable effect of MYC gene disorders 
on the prognosis of the disease allows us to recommend 
the inclusion of screening for the presence of changes in 
the MYC gene using the FISH method for all patients with 
mantle cell lymphoma.
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Introduction. Chronic lymphocytic leukemia (CLL), is 
a hematologic malignancy characterized by the uncon-
trolled proliferation of mature B lymphocytes and he
terogeneous clinical course. Advances in clinical manage-
ment include improvements in our understanding of the 
prognostic value of different genetic lesions, particularly 
those associated with chemoresistance and progression 
to highly aggressive forms of CLL, and the advent of new 
therapies targeting crucial biological pathways. At the 
present time the treatment decision still relies on con-
ventional parameters (such as clinical stage and lympho-
cyte doubling time). Research of the genetic landscape 
of CLL patients will help in creating new algorithms of 
patients treatment using a personalized approach and 
targeted therapies.

Objectives. To analyze the genomic heterogeneity of CLL 
using NGS (next-generation sequencing) and evaluate the 
impact of the most common aberrations on prognosis.

Methods. We studied 67 patients with CLL: 43 (62.7 %) 
men and 24 (37.3 %) women, median age was 62 years 
(27–82). Standard protocols were used to analyze the 
mutational status of immunoglobulin heavy chain 
(IGHV) genes, assessment of chromosomal aberrations 
using fluorescence in situ hybridization (FISH) (assays 
for 11q, 13q, 17p and trisomy 12), mitogen-stimulated 
karyotype where complex karyotype was defined as 
the presence of ≥  3 aberrations. For all patients, NGS 
was performed using a panel of 118 genes on a Miseq 
sequencer (Illumina). Time-to-first-treatment (TTFT) 
was defined as the time from verification of diagnosis 
to initiation of first therapy. Overall survival (OS) was 
defined as the time from diagnosis verification to the 
date of last patient contact.

Results. According to the results of FISH study,  
3 groups of patients were identified: with favorable 
prognosis (isolated del13q14) — 14/62 (22.6  %), in-
termediate (trisomy 12, no aberrations) — 22/62 
(35.5 %) and unfavorable (del17p13 and del11q22) — 
26/62 (41.9 %). Cytogenetic study showed a complex 
karyotype in 4/49 (8.2 %) patients. Using a threshold 
of 98  % homology with the germinal gene revealed 
12/57 (21.1 %) patients with mutated VH genes, 45/57 
(78.9 %) patients with non-mutated ones. The parallel 

sequencing method of 118 genes revealed mutations 
in 59/67 (88.1  %) patients. A total of 151 mutations 
were detected: 124 missense mutations, 8 nonsense 
mutations, 15 with frameshift, 3 mutations in splicing 
regions, and 1 deletion without frameshift. The most 
frequent (≥  1  %) mutations were detected in the fol-
lowing genes: NOTCH1 (22.4 %), SF3B1 (17.9 %), XPO1 
(16.4  %), TP53 (14.9  %), MGA (9.0  %), ATM (7.5  %), 
IKZF3 (7.5 %), 4.5 % of cases in FBXW7, RPS15, BRAF 
genes and 3.0  % of cases in BIRC3, NOTCH2, KRAS 
genes. Two or more mutations were found in 40/60 
(66.7  %) patients. Mutations in NOTCH1 receptor are 
associated with non-mutated IGHV status (p = 0.002), 
as well as with the presence of mutations in TP53 
gene (p = 0.002). To date, a large amount of data has 
been accumulated indicating the involvement of XPO1 
gene in oncogenesis and the possibility of using it as 
a therapeutic target in CLL. In our study, all pathoge
nic mutations in XPO1 gene were found in codon E571, 
3 mutations with unknown clinical significance were 
also detected (D624G in 2 patients and c.591-3dupT). 
Association of mutations in tumor suppressor TP53 
with del17p (p = 0.001) and mutations in XPO1 gene  
(p = 0.002) was shown. In 3/10 patients with TP53 
mutations, the allele burden of the mutation was be-
low 10 %. We analyzed the correlation between muta-
tion status and prognosis of the disease course. Shorter 
TTFT duration was observed in patients with non-mu-
tated IGHV status (p = 0.043), mutations in NOTCH1  
(p = 0.026) and SF3B1 (p = 0.081) genes. In the OS 
study, the most unfavorable outcome was associated 
with mutations in SF3B1 gene (p = 0.024) and non-mu-
tated IGHV status (p = 0.038) (Figure 1).

Conclusions. Patients with CLL have a highly heteroge-
neous molecular genetic profile. Mutations in NOTCH1, 
SF3B1, TP53, XPO1 and MGA genes are the most fre-
quent molecular events in CLL patients. The mutational 
status of IGHV, NOTCH1 and SF3B1 genes has a signifi-
cant impact on the prognosis of the course of CLL. The 
use of the latest molecular genetic technologies, such as 
high-throughput sequencing, makes it possible to obtain 
a detailed characterization of the mutational profile for 
each patient, which is critical for CLL patients due to the 
high frequency of mutations and the emergence of effec-
tive targeted therapies.
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BTK and PLCG2 gene mutations in Russian CLL  
patients with resistance to covalent BTKI
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Introduction. Bruton’s tyrosine kinase inhibitors 
(BTKi) have shown high efficacy in the treatment of 
chronic lymphocytic leukemia (CLL) but some patients 
develop resistance leading to disease progression and 
treatment failure. (Byrd J.C., 2015) Disease progres-
sion in CLL patients receiving BTKi is often associated 
with mutations in Bruton’s tyrosine kinase (BTK) and 
phospholipase Cg2 (PLCG2) genes acquired during 
treatment (Woyach J.A., 2017; Liu T.M., 2015). Genetic 
lesions affecting the regulatory domains of BTK and/or 
PLCg2 lead to increased enzyme activity and disruption 
of intercellular signaling. Multiple mutations in the BTK 
and PLCG2 genes can provide permanent activation of 
BCR signaling pathway despite BTK inhibition, thus af-
fecting the viability of tumor cells by means of BTK re
gulation bypass. (Lampson B.L., 2018) While mutations 
in the BTK gene are described in sufficient detail, data 
on the occurrence of PLCG2 gene mutations in Russian 
patients with progressive CLL are very limited. Timely 

detection of BTK and PLCG2 gene mutations before a re-
lapse in CLL patients should make it possible to change 
the treatment tactics accordingly.

Objectives. The prevalence and allele load of BTK and 
PLCG2 gene mutations in Russian CLL patients with re-
sistance to covalent BTKi: measurement by next genera-
tion sequencing (NGS).

Methods. The study included DNA samples from 60 
CLL patients relapsed on BTKi therapy: 36 men and 
24 women (median age 66 years). Ibrutinib and aca-
labrutinib received 57 and 3 patients accordingly. 
The median duration of BTKi therapy until CLL pro-
gression was 34.5 months (9–73 months). Mutations 
in BTK (exons 11, 15, and 16) and PLCG2 (exons 19, 
20, and 24) genes and their variant allelic frequen-
cies (VAF) were assessed by NGS on MiSeq apparatus  
(Illumina, USA).

Figure 1. Prognostic impact of the molecular-genetic abnormalities in CLL patients
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Results. BTK/PLCG2 gene mutations were identi-
fied in 38 patients (63  %). The most common BTK 
c.1442G>C mutation was found in 31 patients (52  %), 
and c.1442G>T mutation was found in 3 patients (5 %). 
At the same time in 9 cases (15  %) two to four muta-
tions were detected simultaneously in codon C481 of 
the BTK gene. Other regions of the BTK gene were sub-
ject to mutations much less frequently. In 1 patient, a 
single mutation p.L528W:c.1583T>G (VAF 3.1  %) was 
identified in 16 exon of the BTK gene. In one patient,  
2 mutations were simultaneously detected in different 
exons of BTK gene - p.C481S:c.1442G>C (VAF 33 %) and 
p.T316A:c.946A>G (VAF 0.55  %). Mutations in PLCG2 
gene were found in only two patients - in both cases with 
a low allelic load and with mutations in 15 exon of BTK 
gene at the same time. In 1 patient, two lesions were 
detected: p.L845F:c.2535A>C (VAF 3.4  %) in PLCG2, as 
well as a mutation p.C481S:c.1442G>C (VAF 25  %) in 
BTK. In the second patient, four mutations were detec
ted: p.L845F:c.2535A>C in PLCG2 (VAF 1.6 %) and three 
mutations in BTK - p.C481S:c.1442G>C (VAF 30  %), 
c.1442G>T (VAF 8  %) and c.1442G>A (VAF 2  %). Only 
one patient had p.C481S:c.1442G>C mutation in BTK 
with VAF>1  % during the first year of treatment; in  
26 (68  %) patients mutations were detected after  
24 months of therapy.

Conclusions. Mutations in BTK/PLCG2 genes were 
detected in 63 % of CLL patients with disease progres-

sion during BTKi therapy, in 37  % cases the cause of 
resistance has not yet been established. Moreover, the 
majority of mutations in our sample were identified in 
codon C481 of the BTK gene in CLL patients who re-
lapsed after 2 years of BTKi therapy. According to the 
literature, mutations in PLCG2 gene occur in patients 
with resistance to BTKi much less frequently than in 
BTK gene: in 3–10  % of cases as a single event and 
 in 10–20 % simultaneously with BTK mutations, while 
in most cases BTK gene mutation VAF is significantly 
higher than that for PLCG2 gene. It is possible that in 
some cases of BTKi resistance, lesions in PLCG2 gene 
are secondary events in relation to BTK gene mutations 
and/or the result of clonal evolution of the tumor. How-
ever, our sample size is not sufficient to draw firm con-
clusions. Since clinical manifestations of resistance to 
BTKi appear after average 2 years, we suggest regular 
monitoring of BTK and/or PLCG2 gene mutations using 
AS-PCR and NGS every 3 months, starting from the se
cond year of CLL treatment with these drugs. Early iden-
tification of disease progression predictor can provide 
valuable information for clinicians to consider alterna-
tive treatment options before clinical manifestation of 
BTKi resistance. According to our and literature data, 
~30  % of patients with resistance to BTKi don’t have 
mutations in BTK and PLCG2 genes. Therefore, alterna-
tive pathways for the development of BTKi resistance 
should also exist (Kadri S., 2017) and further studies on 
other potential BTKi resistance markers are required.

The impact of genetic abnormalities and autologous  
stem cell transplantation on survival in patients  

with newly diagnosed multiple myeloma
AD Garifullin1,2, SYu Linnikov1, EV Kleina1, IS Martynkevich1, MP Bakai1, SV Voloshin1,3

1 Russian Research Institute of Hematology and Transfusiology, 16, 2-ya Sovetskaya ul.,  
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Background. Studies carried out over the past decade, 
have greatly improved our understanding of the multi-
ple myeloma molecular basis and mechanisms of the 
disease progression. Metaphase cytogenetics and fluo-
rescence in situ hybridization (FISH) help us to identify 
the most frequent genetic abnormalities. Stratification 
of patients into various risk groups based on the chro-
mosomal markers is employed by many centers to select 
and the optimize therapeutic strategy. However, the role 
of complex and combined genetic abnormalities, and au-
tologous stem cell transplantation (ASCT) is still remains 
not completely clear.

Objectives. To determine the impact of genetic abnor-
malities and ASCT on overall and progression-free sur-
vival in patients with newly diagnosed multiple myeloma 
(NDMM).

Methods. The study included 159 patients (median age 
63 years, range 28 - 83; male/female ratio  — 1:1.37) 
with NDMM. FISH analyses were performed to detect pri-
mary IgH translocations, 13q (13q14/13q34) deletion, 
1p32/1q21 amplification/deletion, TP53/17p deletion. 
We additionally looked for the t(4;14), t(6;14), t(11;14), 
t(14;16) and t(14;20) in patients with IgH translocation. 
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All patients received primary anti-myeloma therapy with 
bortezomib (PAD, CVD, VD, VMP).

Results. The frequency of genetic abnormalities in 
NDMM patients was 49  % (78/159). IgH translocation 
was detected in 26.4  % (42/159) patients: t(11;14)  — 
in 16.3 % (26/159), t(4;14) — in 5.0 % (8/159); TP53/
del17p — in 5.6 % (9/159); 1p32/1q21 amp/del — in 
12 % (19/159); hypodiploidy — in 3.1 % (5/159); hyper-
diploidy — in 1.25 % (2/159); del5q — in 0,6 % (1/159); 
other — not found. Aberrant karyotype was discovered 
in 11.9  % (19/159) patients, complex abnormalities  
(≥ 3 any aberrations) — in 5.0 % (8/159) patients, which 
included Double Hit (2 high-risk anomalies) found in 
1.9 % (3/159) patients (Table 1). 

The presence of an aberrant karyotype and complex 
karyotype were unfavorable prognostic markers com-
pared to the standard risk group (SR) mSMART 3.0 (nor-
mal karyotype, t(11;14), hypodiploidy, hyperdiploidy, 
and other single anomalies) (Figure 1). 

Based on our results, we performed a modification of 
the high-risk group (HR) mSMART 3.0 (delTP53/del17p, 
t(4;14), t(4;16), t(14;20), +1q, R-ISS III) including in this 
group patients with a ‘complex karyotype’ and Double 
Hit myeloma. 

Stratification of patients into groups of molecular 
genetic risk according to the modification of mSMART 
3.0 was carried out for 87 patients. The median OS in SR 
group (n = 53) was not reached, in mSMART 3.0mod HR 
group (n = 34) it was 50 months; the 5-year OS was 61 % 
and 38 %, respectively (p = 0.0073) (Figure 2).

Table 1. Characteristics of aberrant and complex karyotypes

Aberrant karyotype
(Two aberrations) n Complex karyotype n

del13q and 1p32/1q21 amp/del 6 Hypodyploidy and del13q and 1q23/1p21 amp/del 1

t(4;14) and del13q 3 t(11;14) and del13q and 1q23/1p21 amp/del 1

t(11;14) and del13q 3 Hyperdiploidy and t(11;14) and del13q and TP53/
del17p 1

translocation IgH and 1q32/1p21 amp/del 2 t(11;14) and 1q23/1p21 amp/del and TP53/del17p 1

Hypodyploidy and del13q 1 del13q and 1q23/1p21 amp/del and TP53/del17p 1

t(11;14) and 1p32/1q21 amp/del 1 Translocation IgH and Hypodyploidy and del13q and 
1q23/1p21 amp/del 1

t(11;14) and t(4;14) 1 Hyperdiploidy and t(11;14) and 1q23/1p21 amp/del 1

t(11;14) and 1p32/1q21 amp/del 1 t(4;14) and TP53/del17p and del13q14 1

translocation IgH (unknown) and t(11;14) 1

Figure 1. The impact of aberrant and complex karyotypes on 
overall survival of patients

Figure 2. Overall survival of patients according to mSMART 
3.0mod risk-stratification
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The best results of OS and PFS were achieved in 
both groups of patients who had undergone auto
logous SCT. The median OS in SR group with ASCT  
(n = 37) was not reached, in HR group with autoSCT it 
was 48 months (n = 20); in SR group without ASCT — 

40 months (n  =  16); in HR group without ASCT  —  
22 months (n = 14); 5 year OS was 81 %, 60 %, 33 % and 
28  %, respectively (p  =  0.0015). The median PFS was 
not reached, it was 46, 22 and 19 months, respectively 
(p = 0.017) (Figure 3).

Conclusions. Aberrant karyotype, complex karyotype  
and double hit myeloma are unfavorable prognostic mar
kers compared to standard risk abnormalities and the ab-
sence of abnormalities. The medians of OS and PFS were 
significantly higher in patients in SR group than in HR 
group according to mSMART 3.0mod. ASCT can improve 
treatment outcomes, especially in patients with HR.
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Figure 3. The impact of autologous stem cell transplantation on 
overall survival in various risk-stratification groups
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СЕССИЯ 6 
ТРАНСФУЗИОЛОГИЯ,  

ГЕМАТОЛОГИЯ
Determination of the number of donations as  

a risk factor for iron deficiency among blood donors
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Introduction. Each donation of whole blood leads to a 
loss of about 230 mg of iron, depending on the volume 
of blood supply. Multiple whole blood donations can lead 
to a high incidence of iron deficiency in human donors, 
especially in women. The progressive stage of iron defi-
ciency, starting with the loss of iron depot followed by 
the development of iron deficiency erythropoiesis, even-
tually leads to iron deficiency anemia. In turn, anemia is a 
contraindication to donation and, therefore, leads to the 
medical withdrawal of the donor from donation.

Objectives. To assess the effect of the number of dona-
tions on the reduction of iron store in blood donors.

Materials and methods. The study included 179 whole 
blood donors, of which 89 were male and 90 were female. 
The median age for men was 34 years, for women —  
37 years. Donors were divided into groups depending 
on the number of donations during the year. The control 
group consisted of new donors. The donor examination 
included serum ferritin levels, the threshold value of 
which was 30 ng/ml.

Results. In the group of male donors, a statistically 
significant difference was found between the groups 
depending on the number of donations (p < 0,0001). 

The median serum ferritin among men was 87,9 (49,5– 
115,9) ng/ml in the control group, 89,1 (50,7– 
139,4) ng/ml in the group of donors with 1 donation,  
29,2 (16,8–110,3) ng/ml in the group with 2 donations, 
36,2 (14,6–56,6) ng/ml — with 3 donations, 17,8 (12,5–
29,1) ng/ml  — with 4 donations. Female donors also 
showed differences among the study groups (p < 0,05). 
The value of ferritin among women was 33,4 (19,0– 
59,9) ng/ml for the control group, 17,25 (11,4–34,7) ng/ml  
for the group with 1 donation per year, 17,0 (13,3– 
28,5) for the group with 2 donations, 17,7 (13,2– 
23,6) ng/ml with 3 donations, 26,8 (12,0–47,8) ng/ml — 
with 4 donations. When conducting pairwise compari-
sons with the control group, it was revealed that 3 blood 
donations during the year (p < 0,001) have the greatest 
impact on the development of iron deficiency in men, 
whereas in women, the presence of 1 donation per year 
leads to the risk of iron deficiency. (p < 0,01).

Conclusions. The results obtained indicate a high risk 
of iron deficiency in both female and male blood donors. 
The hemoglobin level examined in donors before dona-
tion does not allow to verify iron deficiency in the body. 
In this regard, the study of iron metabolism in regular do-
nors allows us to assess iron store and the need for iron 
for erythropoiesis.

Peculiarities of using viral neutralizing antibodies to COVID-19  
in adult patients with lymphoproliferative diseases 
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Introduction. Patients with oncohematologic di
seases are at high risk of developing severe infec-
tious complications. Information on the formation of 

cellular immune response is limited. In most cases, 
this group of patients is unable to form a full-fledged 
humoral immune response, due to the development 
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of secondary immunodeficiency states, severe course 
of the underlying disease, age, use of drugs that sup-
press the immune response. According to the lar
gest works available, the severe course of COVID-19, 
which required hospitalization of patients to the in-
tensive care unit, is approaching 20  %. The highest 
mortality is observed in the groups of patients with 
acute myeloid leukemia (40 %) and myelodysplastic 
syndrome (42.3 %). In view of the above, one of the 
available immunization methods for immunocompro-
mised patients is the use of monoclonal virus-neutra
lizing antibodies (MAT) to COVID-19. Tixagevimab/
cilgavimab is a combination of MAT that binds to the 
COVID-19 spike protein.

Objectives. To evaluate the safety and efficacy of tixa-
gevimab/cilgavimab as pre-exposure prophylaxis for 
COVID-19 in adult patients with lymphoproliferative di
seases. 

Materials and methods. Fifty-four patients with on-
cohematologic diseases were included in the study  
(Table 1). The median age was 57 years (21–76), and the 
study group was predominantly female 55 % (n = 31).  
The median follow-up after administration of the drug 
was 21 (15–28.6) months. At the time of MAT adminis-
tration, 69 % (n = 37) of patients were receiving induc-
tion and antiretroviral treatment. Twenty-eight percent  

(n = 15) of patients had been vaccinated prior to MAT 
administration. Sputnik V vaccine was used in 26  %  
(n = 14) of patients and Sputnik Lite vaccine in 2  %  
(n = 1) of patients, respectively. During the follow-up 
period, 17 % (n = 9) of patients received revaccination 
with Sputnik Lite vaccine. Prior to the introduction of 
tixagevimab/cilgavimab, 74 % (n = 40) of patients had 
COVID-19 infection, 5 % (n = 3) of whom had coronavi-
rus infection twice (Table 1).

Results. During the follow-up period in the group of 
oncohematologic patients, 21 (39 %) had a coronavirus 
infection after MAT administration. Most infectious epi-
sodes (86 %, n = 18) were reported more than 6 months 
after pre-exposure prophylaxis. Some of them (38  %,  
n = 8) coincided with an upsurge in incidence between 
September-October 2023.

It should be noted that the majority of patients  
(n = 19, 90 %) after pre-exposure prophylaxis had mild 
or asymptomatic acute respiratory infections, while 
10  % (n = 2) had moderate symptoms. One patient 
experienced COVID-19 infection three times within  
6 months of MAT administration. None of the three epi-
sodes of infection required hospitalization, the infection 
was accompanied by mild acute respiratory symptoms. 
Patients’ age (p = 0.78), ECOG status (p = 0.67), previ-
ous vaccination (p = 0.45), vaccine type (p = 0.63), che-
motherapy (p ≥ 0.5) according to logistic regression did 

Table 1. Characteristics of patients

Characteristics N = 54

Age 57 (21–76)

Sex

Males
Females

24 (45 %)
30 (55 %)

Diagnosis structure

Hodgkin’s lymphoma
Multiple myeloma
Follicular lymphoma
CLL
Other diagnoses

10 (18 %)
7 (13 %)
9 (18 %)
9 (15 %)
19 (34 %)

ECOG at the moment of vaccination

0–1
2

51 (94 %)
3 (6 %)

Vaccination before administration of MAB 

Sputnik V
Sputnik light
Revaccination
Sputnik light

15 (28 %)
14 (26 %)
1 (2 %)
9 (17 %)

Therapy at the moment of vaccination

Chemotherapy +/- monoclonal antibodies
Monoclonal antibodies
Targeted therapy
A history of Auto-HSCT
A history of Allo-HSCT
No treatment

9 (16 %)
14 (25 %)
15 (27 %)
14(25 %)
1 (2 %)
16 (32 %)
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not affect the probability of coronavirus infection after 
MAT administration. Administration of monoclonal an-
tibodies did not affect the risk of COVID-19 infection  
(p ≥ 0.8). Prior vaccination did not affect the develop-
ment of COVID-19 infection after MAT administration. 
The frequency of coronavirus infection episodes in vac-
cinated patients was 29 % versus 32 % in unvaccinated 
patients (p = 0.52). No fatalities were reported during 
the follow-up period.

Adverse events were rare and of mild severity accor
ding to NCI CTCAE v5.0 classification. Episodes of arteri-
al hypertension in four patients, development of febrile 

fever in four patients, nausea in three patients should be 
emphasized.

Conclusions. In the conditions of seasonal outbreaks 
of infection, formation of new strains of COVID-19, the 
problem of prevention of COVID-19 infection remains ur-
gent. According to our data, in the majority of cases in on-
cohematologic patients who received pre-exposure pro-
phylaxis with MAT, COVID-19 disease proceeds in mild 
to moderately severe forms. When assessing the toxicity 
profile, single non-hematologic adverse events of grade 
1–2 were recorded.
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Введение. Локализация множественной миеломы 
(ММ) в центральной нервной системе составля-
ет около 1  % от всех случаев ММ. Из-за редкости и 
агрессивности заболевания стандарты терапии от-
сутствуют.

Описание клинического наблюдения. Пациенту в 
возрасте 62 лет в марте 2022 г. установлен диагноз: 
множественная миелома IgG lambda, IIIA DSS, ISS-I; 
плазмоцитома правой подвздошной кости размера-
ми до 4,2 см и левой лопатки — до 5,6 × 4,1 см. Про-
ведено 4 цикла терапии CVD и высокодозная химио-
терапия (MEL200) с аутологичной трансплантацией 
гемопоэтических стволовых клеток. Рекомендован-
ная поддерживающая терапия леналидомидом не 
проводилась. 

По результатам контрольной ПЭТ-КТ от  
18.04.2023 г.: выявлены околопозвоночные ткане-
вые образования: паравертебрально слева на 8– 
9 межреберном уровне размером 2,0  × 1,5 см 
(Deauville — 2 балла); справа ретрокрурально разме-
ром 5,1 × 2,6 × 7,9 см (Deauville — 4 балла). На месте 
прежнего образования в левой лопатке наблюдают-
ся склеротические изменения размером 3,5 × 2,5 см 
(Deauville — 2 балла). Образования располагаются 
экстрамедуллярно, не сопровождаются костно-де-
структивными изменениями. 

МРТ от 02.05.2023 г.: превертебрально/латеро-
аортально визуализируется образование. Нижний 
полюс образования на уровне отхождения почечных 
артерий, верхний — на уровне Th9–Th10 позвонков. 

С 10.05.2023 по 27.05.2023 г. проведен курс паллиа
тивной дистанционной фотонной терапии на пара-
вертебральное и паракруральное образования сле-
ва — СОД 30 Гр, на лопаточную область — СОД 30,3 Гр.

13.06.2023 г. обратился за консультативной помо-
щью в РосНИИГТ ФМБА России.

В анализе крови от 14.06.2023: Hb — 154 г/л, 
лейкоциты — 4,6  × 109/л (п/я — 2  %, с/я — 64    %, 
лимфоциты — 24 %, моноциты — 10 %), тромбоци-

ты — 285 × 109/л; креатинин — 46 мкмоль/л, общий 
кальций — 2,3 ммоль/л.

Миелограмма от 14.06.2023 г.: МКЦ — 69 × 109/л, 
плазматический ряд — 0,0 %. 

Низкодозная КТ всего тела от 16.06.2023 г.: мно-
жественные остеодеструкции. Мягкотканные обра-
зования не выявлены.

20.06.2023 г. пациент госпитализирован в город-
скую больницу с подозрением на острое нарушение 
мозгового кровообращения. При госпитализации 
констатировано наличие сопора, судорожного син-
дрома, паралича Тодда. МРТ головы не выявило зон 
ишемии. В ликворе обнаружена гиперпротеинемия 
до 1,48 г/л, цитоз до 90 в мкл, патологические клет-
ки не описаны. Заподозрено развитие менингита на 
фоне вторичного иммунодефицита. Назначена эмпи-
рическая терапия цефтриаксоном, валацикловиром.

23.06.2023 г. ухудшение состояния до комы. Вы-
полнена повторная люмбальная пункция, ликвор 
направлен в РосНИИГТ. Выявлены цитоз 120 в 
мкл, плазматические клетки  — 92  % с фенотипом 
CD138+CD38+cytLambda+CD45–CD19–CD56+CD117–
CD81dim+CD27–CD28+.  

Установлен диагноз: множественная миелома IgG 
lambda, IIIA DSS, ISS-I; экстрамедуллярный рецидив 
с поражением центральной нервной системы. Ини-
циирована терапия помалидомидом (через назога-
стральный зонд) и дексаметазоном, эндолюмбаль-
ное введение триплета 3 раза в неделю.

Ликвор от 26.06.2023 г.: цитоз снизился до 35 в 
мкл, плазматические клетки — 73 %.

В связи с развитием двусторонней пневмонии к 
антибактериальной терапии добавлены меронем 
и амикацин, внутривенные иммуноглобулины. По-
вторно выполнены микробиологические исследова-
ния для поиска очага инфекции. 

Ликвор от 29.06.2023 г.: цитоз 2 в мкл, плазмати-
ческие клетки — 12 %.

29.06.2023 г. получен результат посева брон-
хоальвеолярного лаважа от 26.06.2023 г.: Klebsi-
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ella pneumoniae 109 (с продукцией карбопенемаз): 
инициирована терапия цефтазидим + [авибактам] 
с азтреонамом. Однако 30.06.2023 г. развилась по-
лиорганная недостаточность, приведшая к смерти 
больного.

Выводы. Поражение ЦНС при ММ является крайне 
редким событием, требующим своевременной диа-

гностики и начала терапии. Применение помалидо-
мида и дексаметазона, проникающих через гемато-
энцефалический барьер, в комбинации с эндолюм-
бальным введением триплетов служит оптималь-
ной программой при вовлечении ЦНС. Добавление 
моноклональных антител является опцией, т. к. при 
внутривенном введении их концентрация в ликворе 
незначительна.

Клинический случай пациента  
с рецидивирующей/рефрактерной множественной миеломой

К. В. Наумова*, А. В. Чибашова

Кафедра госпитальной терапии с курсами поликлинической терапии и трансфузиологии,  
ФГБУ ВО «Самарский государственный медицинский университет» Минздрава России,  

ул. Чапаевская, д. 89, Самара, Российская Федерация, 443099

*Контакты: К. В. Наумова, a.v.antipova@samsmu.ru

Введение. В настоящее время терапия множествен-
ной миеломы может приводить к выживаемости 
55 % пациентов в течение 5 лет. Однако, несмотря на 
использование триплетных и квадриплетных схем 
индукции, трансплантацию аутологичных стволо-
вых клеток и поддерживающую терапию, миелома 
остается неизлечимой. При возникновении рециди-
ва заболевания лечение представляется сложным 
и трудоемким процессом из-за биологической гете-
рогенности опухоли. За последние два десятилетия 
основное внимание клинических исследований при 
множественной миеломе было уделено преодоле-
нию лекарственной устойчивости. Особый интерес 
представляет применение новых способов лечения 
заболевания, в том числе и использование NK-кле-
ток.

Цель. Представить клинический случай пациента 
с рецидивирующей/рефрактерной множественной 
миеломой.

Материалы и методы. Изучены материалы истории 
болезни, амбулаторной карты и проведенных мето-
дов исследования.

Результаты и обсуждение. Пациент А., 61 год. Боль-
ным себя считает с лета 2016 г., когда во время езды 
на машине почувствовал резкую боль в позвоноч-
нике. Амбулаторно не обследовался, лечился са-
мостоятельно, без значимого эффекта. В декабре  
2016 г. пациент поступил в дежурное хирургическое 
отделение с острой болью в животе, при обследо-
вании были выявлены изменения в общем анализе 
крови: эритроциты  — 3,56  × 1012/л, гемоглобин  —  
112 г/л, тромбоциты — 145  × 109/л, лейкоциты  — 
7,46  × 109/л, СОЭ 29 мм/ч. По данным биохимиче-

ского анализа крови уровень общего белка составил 
96,5 г/л. Пациент консультирован гематологом, на-
значено дообследование. По результатам рентге-
нографии черепа (декабрь 2016 г.) выявлены очаги 
деструкции в костях свода черепа. По результатам 
рентгенографии грудопоясничного отдела позво-
ночника (декабрь 2016 г.): множественные очаги 
деструкции тел и отростков позвонков, патологи-
ческие переломы тел Th12–L3, L5. В связи с этим 
была проведена стернальная пункция, по данным 
миелограммы от 19.12.2016 г.: основная клеточная 
масса представлена плазматическими клетками, 
количество которых составило 60 %, среди плазмо-
цитов встречаются многоядерные формы. При элек-
трофорезе белков сыворотки крови (декабрь 2016 г.)  
обнаружен парапротеин IgG kappa 34,6 г/л. По ре-
зультатам электрофореза белков мочи с иммунофик-
сацией выявлена секреция белка Бенс-Джонса каппа 
1,921 г/л. По результатам цитогенетического иссле-
дования кариотип нормальный. Уровень β2-микро-
глобулина составил 2,8 мг/л. 

Поставлен диагноз: множественная миелома, 
диффузно-очаговая форма, IIIA стадия (по B. Durie,  
S. Salmon), I стадия по ISS, с наличием секреции пара-
протеина IgG kappa, множественных очагов деструк-
ции тел и отростков позвонков, патологических пе-
реломов тел Th12–L3, L5, очагов деструкции в костях 
свода черепа. 

В начале 2017 г. проведено 4 курса противоопухо-
левого лечения по схеме PAD. При последующем об-
следовании в общем анализе крови выявлено: лейко-
циты — 6,7 × 109/л, тромбоциты — 102 × 109/л, эри-
троциты — 3,21 × 1012/л, Hb — 90 г/л, СОЭ 62 мм/час. 
По данным биохимического анализа крови уровень 
общего белка составил 96 г/л. По результатам мие-
лограммы от июня 2018 г.: 38,8 % составляют плаз-
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матические клетки разных степеней зрелости, отме-
чается анизоцитоз элементов и ядер, встречаются 
многоядерные формы. По данным электрофореза 
белковых фракций сыворотки крови с иммунофик-
сацией секреция парапротеина составила 29,7 г/л.  
Диагностирована первичная резистентность.

С мая 2017 г. пациент получил 12 курсов по схе-
ме Rd. По результатам миелограммы от июня 2018 г.: 
5,8  % плазмоцитов. По данным электрофореза бел-
ковых фракций сыворотки крови с иммунофиксаци-
ей секреция парапротеина составила 4,8 г/л. Достиг-
нут очень хороший частичный ответ. 

Ухудшение состояния было отмечено в марте 
2019 г., когда у пациента вновь появились жалобы 
на боли в пояснице. Проведена стернальная пунк-
ция, в миелограмме выявлено 23,4  % плазмоцитов. 
По данным электрофореза белковых фракций сыво-
ротки крови с иммунофиксацией секреция IgG kappa 
составила 19,5 г/л. Диагностирован первый ранний 
рецидив заболевания. 

Пациент получил 3 курса по схеме VRD, после чего 
в миелограмме от 21.11.2019  г. определялось 32  % 
плазмоцитов. Проведено FISH-исследование (апрель 
2020 г.), заключение: в 5 % клеток выявлена ампли-
фикация локуса гена MYEOV/14q32. Транслокации 
t(11;14)(q13.3;q32.3), (4;14)(p16;q32), делеция/ам-
плификация генов CKS1B/1q21 и CDKN2C/1p32, деле-
ция генов DLEU/13q14.2, LAMP/13q34, TP53/17p13, 
моносомия хромосомы 17 не обнаружены. 

С апреля 2020 г. пациент получил 5 курсов RCD. 
По результатам электрофореза белковых фракций 
сыворотки крови секреция парапротеина составила 
30,8 г/л. Принято решение о проведении монотера-
пии даратумумабом. По данным электрофореза бел-
ковых фракций сыворотки крови, проведенного по-
сле 8 введений даратумумаба, уровень парапротеина 
составил 4,7 г/л, достигнут очень хороший частич-
ный ответ. Пациент получил 16 курсов монотерапии 
даратумумабом, однако в контрольной миелограмме 
от 21.01.2021 г. было выявлено 45,2 % плазмоцитов. 
По результатам электрофореза белковых фракций 
сыворотки крови с иммунофиксацией секреция IgG 
kappa составила 35,4 г/л. Диагностирована рефрак-
терная форма заболевания.

С февраля 2021 г. пациент получал лечение по 
протоколу Krd, суммарно было проведено 9 курсов, 
после которых в контрольной миелограмме выяв-
лено 1,2 % плазматических клеток. По данным элек-
трофореза белковых фракций сыворотки крови с им-
мунофиксацией секреция парапротеина составила 
5,5 г/л. Достигнут очень хороший частичный ответ. 

С декабря 2021 г. наблюдался перерыв в лечении 
в течение 3 месяцев в связи с отсутствием препарата. 

С февраля 2022 г. была выявлена прогрессия заболе-
вания: в миелограмме выявлено 29,6  % плазмати-
ческих клеток. По данным электрофореза белковых 
фракций сыворотки крови с иммунофиксацией се-
креция IgG kappa составила 18,6 г/л. С апреля 2022 г. 
пациент прошел 2 курса по схеме DaraRD. По данным 
миелограммы от июня 2022 г.: 0,8 % плазматических 
клеток. М-компонент в γ-фракции составляет 1,6 г/л, 
достигнут очень хороший частичный ответ. По дан-
ным электрофореза белковых фракций сыворотки 
крови после 8 курсов DaraRD также cохранялся очень 
хороший частичный ответ.

После проведения 12 курсов по схеме DaraRD 
по результатам электрофореза белковых фракций 
сыворотки крови вновь наблюдалось увеличение 
уровня парапротеина до 4,2 г/л. В связи с иммуно-
химическим рецидивом заболевания пациент был 
включен в клиническое исследование «Разработка 
метода адоптивной иммунотерапии на основе на-
туральных киллеров пуповинной крови». Пациенту 
проводилась еженедельная внутривенная трансфу-
зия донорского концентрата гемопоэтических ство-
ловых клеток пуповинной крови, аллореактивных 
по KIR-рецепторам по типу рецептор–лиганд. Перед 
введением NK-клеток пациент получил лимфоде-
плетирующую химиотерапию на основе цикло-
фосфамида. Введение NK-клеток сопровождалось 
подкожными инъекциями IL-2. По данным электро-
фореза белковых фракций сыворотки крови после 
четырехкратного введения NK-клеток пуповинной 
крови отмечается снижение секреции парапротеи-
на до 4 г/л.

Выводы. 1. Несмотря на достижения в терапии мно-
жественной миеломы, заболевание остается неизле-
чимым для большинства пациентов.

2. Перспективна терапия направленного дей-
ствия, воздействующая как на опухолевые клетки, 
так и на клетки окружения в костном мозге.

3. Необходимо использование трех- и четырех-
компонентных схем с таргетными препаратами для 
эффективной борьбы с опухолью с максимально ран-
них этапов терапии пациентов.

4. Добавление моноклональных антител увели-
чивает эффективность терапии, что позволяет ис-
пользовать данные режимы для долгосрочной не-
прерывной терапии и профилактики рецидивов.

5. Новый способ терапии рецидивирующей/
рефрактерной множественной миеломы на основе 
NK-клеток пуповинной крови, примененный впер-
вые в России, представляется перспективным мето-
дом, требующим дальнейшего изучения и активного 
внедрения в клиническую практику. 
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Multiple myeloma treatment in patient with antitumor therapy  
induced cardiotoxicity: a daratumumab solution

AA Kolganov, AA Semenova, AV Arakelyan, GS Tumyan,  
GD Petrova, AS Subbotin, DD Tsyrenov

National Medical Research Center for Oncology after NN Blokhin, 24,  
Kashirskoe shosse, Moscow, Russian Federation, 115522

Background. Daratumumab is a CD38-directed cyto
lytic antibody IgG1k indicated for the treatment of adult 
patients with multiple myeloma, newly diagnosed and 
refractory or relapsed as well. Daratumumab is highly ef-
fective and shows low frequency of adverse events, while 
the cardiotoxicity rate is less than 0.01 %. 

Objectives. To analyse a clinical case of newly diagnosed 
multiple myeloma showing Daratumumab curing op-
tions in female patient with previously administered an-
titumor therapy induced cardiotoxicity. 

Clinical case. A 45-year-old Caucasian female has been 
treated in the local specialized hospital with IgG-kappa 
multiple myeloma with bone destruction, ISS — III. The 
left ventricular ejection fraction was 65 % in the disease 
onset. Since July, 2021 one course of PAD regimen has 
been administered (including bortezomib, doxorubicin, 
dexamethasone). Later patient presented to Russian 
Cancer Research Center named after N.N. Blokhin with 
tachycardia, ECOG PS 1–2, anemia (HGB 97 g/l). On this 
admission to hospital echocardiography has been held. 
The results were following: total dilatation of the heart 
chambers with hypokinesis of the left ventricle, severe 
systolic dysfunction, cardiac ejection fraction 31  %. 
The level of NT-proBNP was 29793 pg/ml. After severe 
cardiotoxicity had been stated specialized treatment 
has been instantly adjusted, resulting in the ejection 

fraction increasing (41  %) and NT-proBNP decreasing  
(285  pg/ml). Due to known cardiotoxicity rate of PAD 
regimen next line therapy was chosen as Daratumu
mab in monotherapy (16  mg/kg) along with constant 
instrumental and laboratory control of cardiac status. 
From November, 2021 to March, 2022 twelve injections 
(standard dosage) were administered. According to func-
tional monitoring ejection fraction increasing has been 
stated along with NT-proBNP level decreasing, resulted 
in resolving the cardiotoxicity. By June, 2022 after six-
teen injections the induction phase ending resulted in 
Very Good Partial Response (VGPR), complete metabolic 
response (according to PET/CT scans), while MRD-sta-
tus remained positive (0,1 %). Resolved cardiotoxicity al-
lowed us to successfully administer stem cells transplant 
on May, 2022 using gemcytabine chemomobilization and 
following high dose Melfalan (200 mg/m2) therapy. The 
VGPR has been remaining after +100 days from trans-
plantation (the cardiac ejection rate — 65 %, NT-proB-
NP — 7,3 pg/l, ECOG PS 0–1). 

Conclusions. Compromised cardiovascular status along 
with first line therapy induced cardiac toxicity commonly 
limit therapeutic options. Administering Daratumumab 
in such tough clinical cases allows continuing standard 
chemotherapy regimen treatment despite patient’s age 
and previous cardiac history resulting in tangible antitu-
mor efficiency.

Клинический случай успешного лечения пожилого пациента  
с тяжелой коморбидной патологией и впервые выявленным  

острым миелобластным лейкозом
К. С. Дедюхина

ГУЗ «Забайкальский краевой онкологический диспансер», ул. Ленинградская,  
д. 104, корп. 3, г. Чита, Забайкальский край, Российская Федерация, 672027

Контакты: kod_ks@mail.ru

Введение. Острый миелоидный лейкоз у пожило-
го человека, дебютирующий с тяжелых инфекци-
онных осложнений, нередко ставит неразреши-
мую терапевтическую задачу. Проведение стан-
дартной химиотерапии затруднено, а в отсутствие 
ремиссии разрешение инфекционных осложнений 

невозможно. Комбинированная терапия венето-
клаксом и азацитидином представляет более без-
опасную альтернативу режиму «7+3» c последую-
щей консолидацией, и это находит свое отражение 
в большом числе клинических исследований на 
эту тему. 
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Цель. Представить случай лечения пожилого паци-
ента с первичным острым миелобластным лейко-
зом, дебютировавшим с субтотальной пневмонии, 
комбинацией венетоклакса и азацитидина, что по-
зволило получить быструю ремиссию и купировать 
инфекционые осложнения.

Описание клинического случая. Пациент 69 лет в 
апреле 2021 г. отметил появление одышки, усили-
вающейся при минимальной физической нагрузке, 
выраженную слабость. При обращении к гематологу 
в гемограмме тяжелая анемия  — Hb 48 г/л, лейко-
пения — 2,89 × 109/л. При дообследовании в отделе-
нии химиотерапии гемобластозов КОД в миелограм-
ме субтотальная бластная пролиферация (бласты 
64  %). Бласты преимущественно средних размеров 
с высоким ядерно-цитоплазматическим соотноше-
нием, округлой или неправильной формой ядер с 1– 
3 нуклеолами. Цитоплазма базофильная. В единич-
ных клетках отмечаются азурофильная зернистость 
и палочки Ауэра. При цитохимическом исследовании 
МПО положительна в 10  %, PAS отрицательная, ФЛ 
положительная в 4 % клеток.

По результатам иммунофенотипирования в кост-
ном мозге выявлена бластная популяция 53,54  % с 
абберантным иммунофенотипом, соответствующим 
острому миелоидному лейкозу. 

При стандартном цитогенетическом исследова-
нии нормальный кариотип 46XY в 20 метафазах.

В гемограмме: Hb — 58 г/л, лейкоциты — 0,96 × 
109/л, тромбоциты — 17 × 109/л, абсолютное число 
нейтрофилов — 0,31 × 109/л, СОЭ 70 мм/ч

Из сопутствующих заболеваний у пациента име-
лись хроническая обструктивная болезнь легких 
эмфизематозного типа, среднетяжелое течение, вы-
сокий риск обострений, класс D, обострение. Хрони-
ческое легочное сердце, субкомпенсация; ишемиче-
ская болезнь сердца, cтабильная стенокардия 2 ф.кл. 
Пароксизмальная форма фибрилляции предсердий, 
риск по CHADS VASc5b, HASBLED 4b. Хроническая 
сердечная недостаточность IIА, 3 ф.кл. с нормаль-
ной фракцией выброса. Гипертоническая болезнь  
III стадии, целевой уровень артериального давления 
на фоне медикаментозной коррекции, риск 4. Али-
ментарно-конституциональное ожирение I степени 
(индекс массы тела 36,4 кг/м2).

Учитывая тяжелую анемию, тромбоцитопению, 
проводилась заместительная гемокомпонентная те-
рапия. 16.05.2021 г. повышение температуры до 39° С; 
к лечению добавлена двухкомпонентная антибакте-
риальная, противогрибковая терапия. 17.05.2021 г.  
нарастание дыхательной и сердечно-сосудистой не-
достаточности. 17.05.2021 г. в 5:10 переведен в ОРИТ. 
По данным КТ органов грудной клетки (ОГК) от 
17.05.2021 г.: в различных отделах обоих легких опре-
деляются инфильтраты 5–15 мм, сливающиеся в кон-
гломераты. Наибольший объем поражения в S2 справа 
и S9–10 слева. Единичные лимфоузлы средостения до 

14 мм. Констатирована двусторонняя полисегментар-
ная очагово-сливная пневмония, лимфаденопатия. 
Проводилась терапия меропенемом 1 г 2 раза в сутки, 
левофлоксацин 500 мг 2 раза в сутки, к лечению до-
бавлен позаконазол 5 мл 3 раза в день. 17.05.2021 г.  
в 19:15 отрицательная динамика, нарастание дыха-
тельной, сердечно-сосудистой недостаточности, па-
циент переведен на ИВЛ, проводилась инотропная 
поддержка норадреналином. 19.05.2021 г. пароксизм 
фибрилляции предсердий. По данным ЭхоКГ, прово-
дившейся на фоне фибрилляции предсердий, фрак-
ция выбороса 61  %, мелкоочаговый фиброз межже-
лудочковой перегородки, признаки незначительной 
неравномерной гипертрофии миокарда левого же-
лудочка. Умеренное расширение левого предсердия, 
относительная митральная недостаточность II сте-
пени. Признаки легочной гипертензии. Умеренное 
расширение правого предсердия, относительная три-
куспидальная недостаточность II степени. Призна-
ки наличия незначительного количества свободной 
жидкости в полости перикарда. В реанимационном 
отделении скорректирована терапия, восстановлен 
ритм, гемодинамика нестабильная. 

При контрольной рентгенографии от 20.05.2021 г.  
отрицательная динамика, двусторонняя пневмония, 
справа тотальное поражение. Бронхопульмональная 
лимфаденопатия. 

С 25.05.2021 г. проведена эскалация антибактери-
альной терапии (добавлен линезолид).

КТ ОГК от 31.05.2021 г.: динамика отрицательная. 
двусторонняя полисегментарная очагово-сливная 
пневмония. Лимфаденопатия. Двусторонний плев-
рит. Миокардит? Асцит. Изменения могут быть про-
явлением основного заболевания.

При повторной ЭхоКГ и консультации кардиолога 
от 31.05.2021 г. констатирован острый неревматиче-
ский миокардит. Хроническая сердечная недостаточ-
ность IIБ, 3 ф.кл.

Учитывая длительность панцитопении, обуслов-
ленной основным заболеванием, и невозможность 
разрешения инфекционных осложнений без редук-
ции опухоли, принято решение о начале терапии. 
Принимая во внимание коморбидность пациента, 
тяжесть его состояния, начало терапии острого лей-
коза в стандартных режимах было сопряжено с высо-
ким риском развития фатального состояния.

С 03.06.2021 г. начат 1-й курс неинтенсивной те-
рапии в режиме азацитидин 75 мг/м2 (150 мг) п/к 
в дни 1–7, венетоклакс 100 мг per os в дни 1–28, на 
фоне продолжения сопроводительной эмпириче-
ской терапии, гемотрансфузии и поддержания ви-
тальных функций.

04.06.2021 г. по данным контрольной рентгено-
графии ОГК двусторонняя пневмония с положитель-
ной динамикой.

07.06.2021 г. в 11:50 выполнена экстубация тра-
хеи, продолжена подача увлажненного кислорода че-
рез лицевую маску.
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Рентгенография ОГК от 07.06.2021 г.: двусторон-
няя пневмония со слабоположительной динамикой.

11.06.2021 г. у пациента клинически отрица-
тельная динамика: сохраняется гипертермия, не-
стабильная гемодинамика поддерживается введе-
нием норадреналина, по данным рентгенографии 
ОГК увеличение объема инфильтрации. Совместно с 
клиническим фармакологом принято решение, учи-
тывая ранее высокую предлеченность, сменить ан-
тибактериальную терапию: ципрофлоксацин 100 мг 
2 раза в сутки в/в, меропенем 1 г 3 раза в сутки в/в, 
ванкомицин 1 г 2 раза в сутки.

15.06.2021 г. рентгенологически двусторонняя 
пневмония. Бронхопульмональная лимфаденопатия. 
В сравнении с исследованием от 11.06.2021 г. поло-
жительная динамика.

Во время нахождения пациента в ОРИТ сохраня-
лась трансфузионная зависимость.

На фоне интенсивной терапии отмечалось улуч-
шение показателей гемограммы, стабилизация ге-
модинамики.

18.06.2021 г. пациент переведен в отделение хи-
миотерапии гемобластозов.

Рентгенография ОГК от 21.06.2021 г.: правосто-
ронняя сегментарная пневмония. Диффузный пнев-
москлероз. Малый двусторонний плеврит. Расшире-
ние средостения.

На фоне лечения сохранялась лихорадка до 38 °С, 
с 22.06.2021 г. к лечению добавлен анидулофунгин 
200 мг в 1-й день, далее по 100 мг в/в кап.

По данным рентгенографии ОГК от 25.06.2021 г.: 
правосторонняя сегментарная пневмония, положи-
тельная динамика от 21.06.2021 г. Диффузный пнев-
москлероз. Малый двусторонний плеврит. Расшире-
ние средостения. 

На 22-й день терапии в режиме венетоклакс  + 
азацитидин на фоне сопроводительной, антибакте-
риальной, противогрибковой терапии лихорадка ку-
пирована, состояние пациента удовлетворительное, 

ликвидирована трансфузионная зависимость, необ-
ходимость в кислородной поддержке. В гемограмме 
от 29.06.2021 г.: Hb  — 87 г/л, лейкоциты  — 4,74  × 
109/л, тромбоциты — 409 × 109/л, абсолютное число 
нейтрофилов — 2,5 × 109/л.

На 27-й день терапии в режиме венетоклакс + аза-
цитидин выполнена стернальная пункция.

В миелограмме: миелокариоциты  — 85  × 109/л, 
бласты — 0, промиелоциты — 2,4 %. 

По результатам иммунофенотипирования в кост-
ном мозге клеток с аберрантным фенотипом не выяв-
лено. Констатирована 1-я костномозговая ремиссия, с 
неопределяемой минимальной остаточной болезнью. 

Далее проведено 6 курсов терапии в режиме ве-
нетоклакс + азацитидин. Проявлений гематологиче-
ской, негематологической токсичности не отмеча-
лось. При контрольном обследовании в марте 2022 г.  
сохранялась ремиссия, от дальнейшего лечения па-
циент отказался. За период динамического наблю-
дения по ноябрь 2023 г. в гемограмме показатели в 
пределах референсных значений, инфекционных ос-
ложнений не было. При контрольном обследовании 
в ноябре 2023 г. в гемограмме: лейкоциты — 9,53 × 
109/л, нейтрофилы  — 5,11  × 109/л, эритроциты  — 
5,73  × 1012/л, Hb  — 178 г/л, тромбоциты  — 244  × 
109/л. В миелограмме бласты 1,4 % при нормальной 
клеточности. По результатам иммунофенотипирова-
ния в костном мозге клеток с аберрантным феноти-
пом не выявлено.

Заключение. Таким образом, данный случай демон-
стрирует возможность проведения терапии острого 
лейкоза у пожилого пациента со значимой комор-
бидностью на фоне тяжелых инфекционных ослож-
нений. Пациент провел в стационаре 56 койко-дней, 
из них 33 в ОРИТ. На фоне терапии венетоклаксом в 
комбинации с азацитидином удалось достичь ремис-
сии, восстановления показателей гемограммы и раз-
решения инфекционных осложнений.

Применение триоксида мышьяка в рецидиве острого  
промиелоцитарного лейкоза во время беременности

Р. М. Рамазанова*1, Г. М. Жандыбаева2, А. С. Умутбаева1

1 Кафедра внутренних болезней, Казахский национальный медицинский университет  
им. С. Д. Асфендиярова, ул. Толе би, д. 94, Алматы, Казахстан, 050012

2 КГП на ПХВ «Городская клиническая больница № 7», 
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*Контакты: Р. М. Рамазанова, +77017135332; raigul.06@mail.ru

Резюме. Описан клинический случай применения 
триоксида мышьяка в рецидиве острого промиело-
цитарного лейкоза, дебютировавшего во время бере-
менности во втором триместре, при сроке 16 недель.

Введение. Острый промиелоцитарный лейкоз (ОПЛ) 
составляет около 10 % случаев острого миелоидного 
лейкоза (ОМЛ) и характеризуется сбалансированной 
транслокацией между хромосомами 15 и 17, в резуль-
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тате которой происходит слияние гена промиелоци-
тарного лейкоза и рецептора ретиноевой кислоты 
альфа (RARA), что обеспечивает чувствительность к 
лечению химиотерапией на основе антрациклинов и 
дифференцирующим агентам, таким как полностью 
трансретиноевая кислота (ATRA). При этом частота 
излечения составляет около 90  % [1]. Хотя совре-
менная комбинированная терапия ATRA и триок-
сидом мышьяка (ATO) эффективна для достижения 
полной ремиссии у большинства пациентов, приме-
нение этой схемы у беременных женщин остается 
спорным. ATO обладает значительным трансплацен-
тарным переносом и высокой эмбриотоксичностью  
[2, 3]. В связи с этим его применение при беремен-
ности не рекомендуется. Исследования, сочетающие 
ATRA и химиотерапию антрациклинами, проведен-
ные за последние два десятилетия, показали прак-
тически полное отсутствие первичной резистентно-
сти, 90–95% показатели полной ремиссии и 85–90% 
показатели долгосрочной выживаемости.

Одноцентровое исследование из Гонконга с ис-
пользованием перорального препарата ATO также 
показало отличные долгосрочные результаты при 
рецидиве ОПЛ [2].

В Австралии капсулированный перораль-
ный препарат ATO в настоящее время прохо-
дит испытания биодоступности в рамках ALLG 
(ACTRN12616001022459), а в США и Европе будет 
проведено международное многоцентровое иссле-
дование III фазы, в котором сравниваются ATRA 
плюс пероральный ATO и ATRA плюс ATO у пациен-
тов с ОПЛ без высокого риска с целью определения 
роли пероральных производных мышьяка в первой 
линии терапии.

Кроме того, лечение ОПЛ представляет собой 
сложную задачу из-за присущего ему гиперфибри-
нолитического состояния, синдрома дифференци-
ровки, вызванного лечением, а также инфекцион-
ных осложнений [1]. Беременность, связанная с ОПЛ, 
встречается крайне редко и усложняет ее ведение 
[3–5]. ОПЛ и его лечение во время беременности мо-
гут привести к материнским осложнениям, таким 
как коагулопатия и аборты, а также к осложнениям 
для плода, таким как преждевременные роды и вну-
триутробная задержка роста [6]. 

Клинические сведения о тактике лечения ОПЛ 
при беременности в основном базируются на отче-
тах о случаях, реестрах, клинических испытаниях с 
небольшим размером выборки или исследованиях, 
проведенных по нерандомизированному дизайну. 
Поэтому особые аспекты ведения таких пациентов 
нуждаются в обсуждении. В настоящем исследова-
нии представлен успешный клинический опыт при-
менения триоксида мышьяка в сочетании с ATRA в 
позднем рецидиве (2 года 2 месяца) ОПЛ, дебютиро-
вавшего во время беременности в гестационном сро-
ке 16 недель (II триместр). 

Описание клинического случая. Пациентка З.,  
39 лет, поступила в гематологическое отделение в 
ГКБ №  7 с жалобами на общую слабость, периоди-
ческие носовые и десневые кровотечения. Общую 
слабость отмечает в течение 10 дней, носовые и 
десневые кровотечения были 7 дней назад и пре-
кратились самостоятельно. На диспансерном учете 
у гематолога ранее не состояла. Встала на учет к ги-
некологу по беременности в сроке 12 недель + 4 дня. 
Общее состояние при поступлении тяжелое за счет 
опухолево-интоксикационного и геморрагического 
синдромов. Температура тела 36,6  °С. В сознании, 
адекватна. Кожные покровы и видимые слизистые 
бледной окраски, отмечаются единичные экхимозы 
на местах инъекций. 

В анамнезе жизни — сахарный диабет у матери, 
рак шейки матки у бабушки. Операции: кесарево 
сечение в 2012 и 2017 гг. В 2019 г. оперирована по 
поводу разрыва кисты. Гинекологический анамнез: 
беременность — 4. 

1-я беременность — в 2005 г., роды, без осложне-
ний.

2-я беременность — в 2012 г., кесарево сечение.
3-я беременность — в 2017 г., кесарево сечение.
4-беременность — 06.04.2020 г. (данная). 
Обследования. Общий анализ крови от 

30.01.2020   г: лейкоциты  — 0,6  × 109/л, эритроци-
ты — 1,97 × 1012/л, Hb — 66 г/л, тромбоциты — 26 × 
109/л, подсчет тромбоцитов — 39 × 109/л.

Миелограмма: бластные клетки  — 53,2  %. Кост-
ный мозг гиперклеточный, на 53,2  % представлен 
бластными клетками крупных размеров, с высо-
ким ядерно-цитоплазматическим соотношением, 
округлой формы ядрами, в цитоплазме отмечается 
обильная азурофильная зернистость и пучки пало-
чек Ауэра. По данным иммунофенотипирования в 
образце костного мозга выявлена патологическая 
популяция клеток, составляющая 48  % по СD45. 
Клетки имеют промежуточную степень грануляр-
ности. Суммарный фенотип патологической попу-
ляции CD117+CD13+CD33+HLA–DR–CD34–MPO+, ха-
рактерный для миелоидной направленности диффе-
ренцировки. При цитогенетическом исследовании 
костного мозга хромосомных перестроек не выяв-
лено. По данным FISH обнаружена перестройка гена 
РМL-RARA, t (15.17). На основании указанных данных 
установлен диагноз: острый промиелоцитарный 
лейкоз, впервые выявленный, группа промежуточ-
ного риска, индукция ремиссии. Беременность в 
сроке 15 недель + 6 дней. Отягощенный акушерский 
анамнез. Рубец на матке (2). 

Лечение. Проведен курс химиотерапии: индук-
ция по схеме AIDA (ATRA в дозе 45мг/м2 + даунору-
бицин в дозе 60 мг/м2). Констатирована костномоз-
говая ремиссия после завершения курса индукции. 
Контрольное исследование: в миелограмме бластов 
1,6  %. Цитогенетическое исследование костного 
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мозга: хромосомной патологии не выявлено. УЗИ 
беременной: беременность в сроке 21 неделя. Угро-
за прерывания беременности. Был продолжен курс 
консолидации I по схеме AIDA с сопроводительной и 
гемотрансфузионной терапией. Пациентка была вы-
писана после проведенного курса в связи с улучше-
нием состояния, достигнута костномозговая ремис-
сия, срок беременности 23 недели + 5 дней. В сроке 
беременности 25 недель + 2 дня проведена лапаро-
скопическая операция, экстренное кесарево сечение 
поперечным разрезом в нижнем сегменте по показа-
нию «полное предлежание плаценты». Ребенок умер. 
Была проведена перевязка маточных артерий с обе-
их сторон по О’Лири, стерилизация маточных труб 
по Мадленеру. Далее продолжены курсы: консолида-
ция II с 13.04.2020 г. по 15.05.2020 г., консолидация 
III с 30.05.2020 г. по 14.06.2020 г. по схеме AIDA. Со-
хранялась костномозговая ремиссия. В миелограм-
ме от 05.05.2020 г.: бластные клетки — 1,20 %. FISH 
костного мозга на РМL-RARA от 07.05.2020 г.: пере-
стройки не выявлено. Пациентка была переведена 
на курс поддерживающей терапии с 07.08.2020  г. 
по 02.09.2022 г. (2 года 2 месяца). Терапия под-
держивающего курса: ATRA 45мг/м2 с 1-го по 15-й 
день, 6-меркаптопурин 50 мг/м2/сут, метотрексат  
15 мг/м2 в сутки. Каждые 3 месяца проводилась 
пункция костного мозга. До 02.09.2022 г. сохраня-
лась костномозговая ремиссия. В сентябре 2022 г. 
констатирован рецидив № 1. В общем анализе крови 
от 02.09.2022 г.: лейкоциты — 1,27 × 109/л, эритро-
циты — 3,65 × 1012/л, Hb — 125,0 г/л, тромбоциты — 
112  × 109/л. В миелограмме от 02.09.2022  г.: бласт-
ные клетки — 25,60 %. Со слов пациентки, в течение 
4 мес. не принимала 6-меркаптопурин, на последнем 
курсе поддерживающий терапии (июнь 2022 г.) про-
пустила прием ATRA (Весаноид) (предварительно 
5 дней) из-за тошноты. Госпитализирована в ГКБ 
№ 7 в отделение гематологии для проведения курса 
АТО + ATRА. Перед началом курса в общем анализе 
крови: лейкоциты — 1,11  × 109/л, эритроциты — 
3,67 × 1012/л, Hb — 127,0 г/л, тромбоциты — 103 × 
109/л. Миелограмма от 06.09.2022 г.: бластные клет-
ки — 54,0 %. По данным иммунофенотипирования от 
06.09.2022 г. в образце костного мозга выявлена пато-
логическая популяция клеток, составляющая 36 % от 
общего числа ядросодержащих событий. Трансфор-
мированные клетки слабопозитивны по CD45, име-
ли низкую степень гранулярности. Фенотип патоло-
гической популяции CD117+CD13+CD33+CD15+HLA+ 
DR+CD34+MPO+ в сравнении с первичным иммунофе-

нотипированием от 31.01.2020 г. (М3) без изменений. 
FISH-исследование: в 60  % клеток выявлена пере-
стройка гена PML/RARA t(15:17). 

Пациентка получила курс индукционной тера-
пии согласно протоколу АТО + ATRA с достижением 
ремиссии на 30-й день терапии (бласты 2,4  %). По-
сле завершения индукционного курса проведены 
еще 4 курса консолидации ремиссии по схеме АТО + 
ATRА. Переносимость лечения удовлетворительная, 
из побочных эффектов отмечалась головная боль  
в первые 3–4 дня терапии, прошла самостоятельно. 
В данное время пациентка продолжает поддержива-
ющую терапию, в контрольных анализах сохраняет-
ся костномозговая ремиссия.  

Заключение. Несмотря на развитие позднего реци-
дива болезни, течение острого промиелоцитарного 
лейкоза на фоне беременности, отягощенный аку-
шерский анамнез и сопутствующие заболевания, 
наличие перерывов в лечении в связи отсутствием 
препарата, пациентке удалось достигнуть второй 
полной ремиссии. Комбинация ATRA  + ATO служит 
эффективной схемой терапии в рецидиве ОПЛ. Слу-
чаи рецидива ОПЛ, выявленные во время беремен-
ности, крайне редки, поэтому их описание представ-
ляется важным практическим материалом для вра-
чей-гематологов. 

Ключевые слова: ОПЛ, острый промиело-
цитарный лейкоз, ATO, триоксид мышьяка, 
ATRA, беременность, поздний рецидив.
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Паранеопластический дерматомиозит в дебюте  
миелодиспластического синдрома: клинический  

случай из амбулаторной практики
Е. А. Зигинов

ФГБУ «Российский НИИ гематологии и трансфузиологии» ФМБА России, ул. 2-я Советская,  
д. 16, Санкт-Петербург, Российская Федерация, 191024

Введение. Экзантемы различного характера слу-
жат объективным непатогномоничным симптомом 
паранеопластического синдрома [1, 2, 4, 13, 14].  
В структуре паранеопластического синдрома, по 
данным эпидемиологических исследований разных 
лет, проиллюстрированы клинические наблюдения 
пациентов с идиопатическими воспалительными 
миопатиями (ИВМ), как с состояниями, ассоцииро-
ванными с развитием опухоли. Основными предста-
вителями группы ИВМ являются полимиозит и дер-
матомиозит [1, 14]. Однако при изучении вопроса 
взаимосвязи миелодиспластических процессов как 
онкогематологических состояний, ассоциированных 
с ИВМ, такие случаи объективизации нозологиче-
ской формы крайне редки и, по данным исследова-
ний, составляют 6,3 % [1]. Как правило, в гематоло-
гической практике экзантемы проявляются в виде 
геморрагической сыпи и телеангиэктазий, реже в 
виде лейкемид. При этом задача первичной диффе-
ренциальной диагностики в таких случаях обычно 
стоит перед специалистом амбулаторного звена. 
Следует отметить, что информированность врачей о 
паранеопластическом синдроме имеет большое зна-
чение для ранней диагностики опухолей, поскольку 
развитие классической клинической картины ИВМ 
может предшествовать клинической манифестации 
онкологического заболевания, возникнуть одновре-
менно с ним, и в ряде случаев диагностика опухоли 
предшествует проявлениям ИВМ.

Цель. Описание клинического случая.

Материалы и методы. В клинико-диагностическое 
отделение гематологии и химиотерапии с дневным 
стационаром РосНИИГТ обратился мужчина 75 лет 
с жалобами на высыпания симметричного характе-
ра по всему телу в течение трех месяцев, мышечную 
слабость, невыраженный кожный зуд, отечность 
орбит. У пациента неотягощенные эпидемиологиче-
ский и аллергологический анамнезы.

Объективно: кожно-мышечный синдром харак-
теризовался распространенной эритемой на лице, 
на лбу, на волосистой части головы, на груди и спине 
(зоны «декольте», «шали»), параорбитальным оте-
ком. Выявлена проксимальная мышечная слабость, 
пациентом отмечены явления дисфонии и дисфагии. 
Видимые слизистые чистые, бледные проявления ге-
моррагического синдрома отсутствовали (рис. 1).

Лабораторные исследования позволили исклю-
чить маркеры инфекций-оппортунистов и ревма-
тологическую патологию. Креатинфосфокиназа  — 
46 Ед/д (норма 0–190 Ед/л), концентрация сыворо-
точного иммуноглобулина Е  — 211,9 МЕ/л (норма 
0,0–100,0  МЕ/мл). Пациент был серонегативен по 
анти-Jo-1.

В гемограмме  — трехростковая цитопения, ги-
перхромия, макроцитоз (эритроциты — 2,49 × 1012/л, 
Hb — 73 г/л, MCV — 101,4 фл, MCH — 36,9 пг, MCHC — 
364 г/л, лейкоциты — 2,0 × 109/л, ANC — 0,9 × 109/л, 
тромбоциты — 68 × 109/л, моноциты — 17,3 %, лим-
фоциты — 49,5 %) и ускоренная СОЭ 34 мм/ч. В био-
химическом анализе крови: В12 — 424 пг/мл, ферри-
тин — 712,5 мкг/л, фолиевая кислота — 8,8 нмоль/л, 
лактатдегидрогеназа  — 271 Ед/л, железо сыворот-
ки — 19,19 мкмоль/л.

Учитывая трехростковую цитопению, у пациента 
заподозрен миелодиспластический синдром. В кост
ном мозге бласты 8  %, дисплазия гранулоцитарно-
го, эритроидного и мегакариоцитарного ростков 
(> 10 %), повышено число моноцитов (11,6 %), среди 
которых встречаются моноциты с гиперсегментаци-
ей ядер и выраженной вакуолизацией цитоплазмы, и 
клеток лимфатического ряда (17,2 %). Иммунофено-
типирование клеток костного мозга не выполнялось. 
По результатам стандартного цитогенетического ис-
следования плификация локуса гена MECOM/3q26 с 
делецией центромерного участка выявлена в 28,0 % 
проанализированных интерфазных ядер.

Таким образом, у пациента был верифицирован 
миелодиспластический синдром IPSS 1,5 б., IPSS-R 
2 б., с неспецифическими проявлениями в виде имму-
новоспалительной миопатии по типу дерматомио
зита.

Дифференциальная диагностика указанной эк-
зантемы в амбулаторных условиях не позволяет вы-
полнить некоторые специфические исследования, 
такие как электронейромиография. Принимая во 
внимание высокий риск инфекционных осложне-
ний, биопсия кожи не выполнена.

Обсуждение. В структуре миелоидных неоплазий 
клинические манифестации ИВМ описаны редко [4, 
6, 7, 9, 11, 12]. Встречающиеся описания сводятся к 
патогенетическим механизмам, связанным с ин-
фильтрацией клетками патологического клона, мо-
ноцитами с выраженной вакуолизацией цитоплаз-
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Рис. 1. (А, В) Эритема на лице, (Б) на спине, (Г, Д) на руках и ногах
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мы, лимфоцитами и нейтрофилами участков кожи, 
подкожно-жировой клетчатки и мышц, активацией 
гистиоцитов и тканевых макрофагов [2]. Немного-
численные данные свидетельствуют о необходимо-
сти описания подобных клинических вариантов с 
целью систематизации и изучения.

Заключение. С указанными жалобами пациент ос-
матривался врачами разных специальностей в те-
чение двух месяцев до обращения к гематологу, что 
позволяет отнести данный клинический случай к 
числу предшествующих клинической манифестации 
онкологического заболевания. Исход диагностиче-
ского поиска является подтверждением ассоциа-
ции опухолевого процесса и паранеопластического 
синдрома, а в представленном примере миелодис-
пластического синдрома с иммуновоспалительной 
миопатией  — дерматомиозитом. Отдельно следует 
отметить, что описанный клинический пример при-
зывает помнить об экзантеме как о маске болезни, о 
патологическом процессе в дебюте возможного он-
кологического заболевания.
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Введение. Гистиоцитоз из клеток Лангерганса (ГКЛ) 
относится к редким клональным заболеваниям ги-
стиоцитов и дендритных клеток. Ведущей причиной 
развития ГКЛ считают мутацию в генах митоген-ак-
тивируемых протеинкиназ (МАПК). Заболевание 
может протекать как с формированием одиночного 
очага, так и в виде диссеминированного процесса с 
вовлечением одной или нескольких систем органов. 
Описаны варианты с изолированным поражением 
кожи. Крупных исследований по лечению кожных 
форм ГКЛ у взрослых не проводилось. Терапия пер-
вой линии обычно включает малые дозы метотре-
ксата. Кроме того, применяют этопозид, таргетные 
препараты, винбластин и гидроксимочевину. 

Описание клинического случая. У пациента уме-
ренный зуд волосистой части кожи головы появился 
в возрасте 16 лет. В 2022 г., в возрасте 23 лет, в связи 
с нарастанием лимфореи, болезненных ощущений 
и гиперкератоза кожи волосистой части головы вы-
полнена биопсия кожи с гистологическим и иммуно-
гистохимическим исследованием.

В дерме обнаружен диффузный инфильтрат пре-
имущественно из клеток гистиоцитарно-макрофа-
гального ряда с крупными гиперхромными ядра-
ми бобовидной конфигурации и экспрессией CD1a 
и CD207. Диагностирован гистиоцитоз из клеток 
Лангерганса. При панельном секвенировании ДНК 
69 генов мутаций, описанных при гистиоцитарных 

и миелоидных (включая МАПК) опухолях, не выяв-
лено.

По результатам совмещенной позитронно-эмис-
сионной томографии всего тела и магнитно-резо-
нансной томографии головного мозга других оча-
гов не обнаружено. Констатировано изолированное 
кожное поражение. 

С декабря 2022 г. начата терапия метотрексатом 
25 мг один раз в неделю. Уже после первого приема 
отмечена значительная положительная динамика в 
виде уменьшения зуда, лимфореи, однако из-за раз-
вития тяжелых нежелательных явлений (диарея, 
тошнота и рвота в течение 3–4 дней после приема) 
лечение было прекращено, и кожные изменения 
вновь стали нарастать. С апреля 2023 г. проводится 
лечение гидроксикарбамидом по 1000 мг в сутки. 
Уже через месяц отмечено разрешение высыпаний, 
зуда, боли и лимфореи (рис. 1). Терапия продолжа-
ется в течение восьми месяцев. Пациент переносит 
лечение удовлетворительно.

Заключение. Лечение пациента с изолированным 
поражением кожи гистиоцитозом из клеток Лангер-
ганса гидроксикарбамидом в дозе 1000 мг в сутки 
привело к стойкому ответу.

Ключевые слова: гистиоцитоз из клеток Лан-
греганса, гидроксимочевина, митоген-активи-
руемые протеинкиназы.

Рис. 1. Пациент, 23 лет: (А) кожа волосистой части головы до начала химиотерапии (корки обработаны фукорцином); (Б) через 
месяц после начала лечения гидроксимочевиной
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Cложности дифференциальной диагностики между  
аутоиммунным и тройным негативным первичным миелофиброзом:  

описание клинического случая
М. Р. Науразбаева

ТОО «Центр гематологии», пр. Кабанбай Батыр, 11/5, г. Астана, Республика Казахстан, 010000
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Введение. Фиброз костного мозга может возникать в 
результате самых разных состояний: от злокачествен-
ных новообразований до неопухолевых состояний, 
таких как инфекции, эндокринные нарушения и ауто
иммунные заболевания [1]. Фиброз обычно наблюда-
ется при гематологических злокачественных ново
образованиях, включая миелопролиферативные ново-
образования (МПН), миелодиспластический синдром 
и, редко, лимфопролиферативные заболевания [2]. 
Наиболее распространенной причиной фиброза кост-
ного мозга служит первичный миелофиброз (ПМФ). 

Аутоиммунный миелофиброз (АИМФ)  — редкая 
этиология фиброза костного мозга и чаще всего со-
провождается другими аутоиммунными заболевани-
ями, такими как системная красная волчанка, ревма-
тоидный артрит, синдром Шегрена, язвенный колит 
и первичный билиарный цирроз, при этом в боль-
шинстве случаев поражаются женщины в возрасте до  
40 лет. АИМФ часто связан с доброкачественными 
гематологическими состояниями, такими как ауто-
иммунная гемолитическая анемия, идиопатическая 
тромбоцитопеническая пурпура и синдром Эванса. 

У пациентов с AИМФ наблюдаются цитопения и 
аутоантитела, а также характерный неклональный 
миелофиброз при исследовании костного мозга. 
AИМФ отличается от ПМФ отсутствием спленомега-
лии, эозинофилии или базофилии, а также отсутстви-
ем аномальной миелоидной, эритроидной или мега-
кариоцитарной морфологии.  

Крайне важно дифференцировать АИМФ от ПМФ, 
поскольку клиническое течение, прогностические 
последствия и варианты лечения сильно различа-
ются. Возможность дифференцировать два заболе-
вания часто осложняется перекрытием патологи-
ческих признаков и тем фактом, что аутоиммунные 
нарушения, такие как наличие аутоиммунных серо-
логических реакций, могут быть выявлены в обоих 
заболеваниях. Цитокин-зависимые механизмы сти-
мулируют фиброз костного мозга как при AИМФ, так 
и при ПМФ; однако преобладающий источник цито-
кинов, включая трансформирующий фактор роста β 
(TGF-β), γ-интерферон (IFN-γ), интерлейкин-8 (IL-8), 
IL-2, IL-17 и липокалин-2 (LCN2), вероятно, различа-
ется: цитокины, полученные из лимфоидных агрега-
тов, управляющих AИМФ, и цитокины, полученные 
из мегакариоцитов и тромбоцитов, опосредующие 
фиброз при ПМФ. В конечном счете клональность 
является определяющей особенностью ПМФ, а драй-

верные мутации (JAK2, MPL или CALR) обнаружива-
ются в 90 % случаев [3].

Описание клинического случая. Пациентка 
1991 г. р. с ноября 2022 г. стала отмечать дискомфорт, 
боль слева в подреберной области, снижение массы 
тела до 12 кг за 4 мес. Со слов, постепенное увеличе-
ние размеров селезенки отмечает ориентировочно с 
2018 г. Пациентка отрицала личный/семейный тром-
ботический и геморрагический анамнезы. 

Амбулаторно диагностирована гипохромная ане-
мия легкой степени тяжести, гипербилирубинемия 
за счет неконьюгированной фракции. По данным КТ 
абдоминального сегмента с контрастированием кар-
тина гепатомегалии, выраженной спленомегалии с 
обширными гиподенсивными участками с инфиль-
трацией клетчатки вокруг селезенки и сдавленной 
левой почки, с осумкованным выпотом вокруг, вну-
трибрюшной лимфаденопатией. По данным УЗИ раз-
меры селезенки 21,4 × 11,6 см (площадь 199 см2).

В период с ноября 2022 г. по август 2023 г. была 
обследована у гематолога. В анализе крови: Hb  — 
87  г/л, лейкоциты  — 5,34 тыс/мкл, тромбоциты  — 
170 тыс/мкл, цветной показатель — 0,80, эритроци-
ты — 3,61 млн/мкл. В формуле: лимфоциты — 12 %, 
моноциты — 3 %, палочкоядерные — 3 %, сегменто-
ядерные — 81 %, эозинофилы — 1 %. На основании 
снижения уровня гемоглобина до 87 г/л, ретикуло-
цитоза (6 %), повышения концентрации лактатдеги-
дрогеназы до 459 Ед/л, положительной прямой про-
бы Кумбса, снижения гаптоглобина менее 8,0 мг/дл  
констатирована аутоиммунная гемолитическая ане-
мия средней степени тяжести.

Внимание привлекли изменения в коагулограмме: 
АЧТВ  — 112,2 с, МНО  — 1,67, протромбиновое вре-
мя — 18,4 с, ПТИ — 56 %. Обнаружен дефицит факто-
ров свертывания крови VII, VIII, IX с наличием ингиби-
торов к факторам VIII, IX.

По результатам цитологического исследования 
костного мозга отмечалось расширение эритрона.

Проведено гистологическое исследование костно-
го мозга — выявлена гиперплазия миелоидной ткани 
с гранулоцитарным сдвигом влево; пролиферация 
зрелых мегакариоцитов с атипичной морфологией 
(клетки с уродливыми гипо-, гиперлобулярными, 
дисморфными ядрами); с формированием преимуще-
ственно рыхлых скоплений среди клеток миелоид-
ной ткани, с обнаружением на поверхности костных 
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балок; диффузный ретикулиновый фиброз (MF-1  — 
80 %, MF-2 — 20 %). 

Данных за лимфопролиферативное заболевание 
по результатам иммунофенотипирования не обнару-
жено. ПНГ-клон был исключен. Выявлен антинукле-
арный фактор (АНФ) на НЕр-2-клетках 1:1280 (мем-
бранный тип свечения).

Проведен 2-й этап обследования на определение 
молекулярно-генетического профиля: мутации в ге-
нах JAK2 V617F, CALR (мутации 9-го экзона), MPL (му-
тации 515-го кодона), ASXL1 (кодоны 574–1082) не 
обнаружены. 

В феврале 2023 г. у пациентки произошел острый ок-
клюзирующий флеботромбоз бедренно-подколенного 
сегмента левой нижней конечности. На момент осмо-
тра без признаков флотации. Проходимость подвздош-
но-бедренного и берцового сегментов правой нижней 
конечности сохранена. В условиях отделения сосуди-
стой хирургии проводилась антикоагулянтная терапия.

По результатам проведенных дообследований у 
пациентки верифицирован первичный миелофиброз 
(MF-1 — 80 %, MF-2 — 20 %). Группа промежуточного 
риска 2 по критериям IPSS (2 балла). Наличие дефици-
та факторов VI, VIII, IX и ингибиторов к VIII, IX и ауто
иммунная гемолитическая анемия расценены как  
аутоиммунные осложнения основного заболевания. 

С учетом наличия аутоиммунных осложнений и 
выраженного фиброза у пациентки проводилась диф-
ференциальная диагностика между АИМФ на фоне 
системного заболевания (системная красная волчан-
ка?) и миелофиброзом при МПН (первичный миело-
фиброз, вторичный миелофиброз). 

Была определена следующая тактика:
1. С учетом подтвержденного миелофиброза с це-

лью уменьшения размеров селезенки, В-симптомов, 
улучшения качества жизни решено начать специфи-
ческую терапию препаратом из группы ингибиторов 
JAK-киназ — руксолитиниб в дозе 40 мг/сут (по 20 мг 
2 раза в день).

2. Несмотря на высокие риски геморрагических 
осложнений на фоне дефицита факторов системы 
гемостаза VIII, IX, необходимо продолжить антикоа
гулянтную терапию надропарином кальция в дозе 
0,6 мл 2 раза в день в течение 2 недель с последую-
щим возможным переводом на ривароксабан.

3. Обсуждался вопрос о начале иммуносупрессив-
ной терапии в связи с наличием аутоиммунных ос-
ложнений. Однако, учитывая отсутствие выраженных 
проявлений геморрагического синдрома и наличие 

острого флеботромбоза, в связи с высоким риском 
тромботических осложнений решено временно воз-
держаться от начала терапии.

Начата специфическая терапия руксолитинибом 
40 мг в сутки с февраля 2023 г.

В июле 2023 г. ангиохирургом отменена антикоа
гулянтная терапия ривароксабаном. При контроль-
ном УЗДГ вен нижних конечностей в августе 2023 г. 
посттромбофлебитическая болезнь бедренно-под-
коленного сегмента левой нижней конечности. Ре-
канализация до 10  %, неудовлетворительная. Не ис-
ключен ретромбоз, на момент осмотра без признаков 
флотации (табл. 1).

С учетом отягощенного тромботического анамне-
за было решено провести обследование на предмет 
гематогенных тромбофилий. Выявлено соотноше-
ние волчаночного антикоагулянта LA1/LA2: 2,15, ан-
титела к β2-гликопротеину IgM >  100 ед/мл (норма 
менее 5), антитела к β2-гликопротеину IgG 6,0 ед/мл. 
Исследования проведены на фоне тромбоза, высокая 
вероятность некорректных результатов (на момент 
обследования результаты УЗДГ были в работе). Па-
циентке рекомендован контроль не менее чем через  
12 недель. Рекомендации не выполнены. 

На момент обследования пациентка оказалась бе-
ременной в сроке 4 недели (пациентка не знала). Бе-
ременность закончилась выкидышем. 

В настоящее время пациентка принимает руксоли-
тиниб 15 мг 2 раза в день. 

Относительно наличия у пациентки приобретен-
ной гемофилии проведено обсуждение, и мы пришли 
к консенсусу, что у пациентки нет данных за истин-
ный дефицит факторов системы гемостаза и ингиби-
торов к ним, на основании отсутствия геморрагиче-
ского синдрома, наличия тромбозов, а также в связи 
с тем, что снижена активность сразу нескольких фак-
торов свертывания, определяемых клоттинговыми 
тестами, т.  е. результаты скрининга (и смешивания) 
тестов могут имитировать наличие ингибиторов ан-
ти-FVIII. Обычно к ним относятся состояния, связан-
ные с длительным АЧТВ, не корректируемым тестом 
на смешивание, т. е., например, присутствием волча-
ночных антикоагулянтов (LA), как в нашей ситуации. 

Диагностировать истинную приобретенную гемо-
филию возможно посредством хромогенного теста, 
однако в связи с отсутствием реактивов в Республике 
Казахстан, а также в лабораториях-партнерах Россий-
ской Федерации проведение данного исследования 
до сих пор невозможно. 

Таблица 1. Клинико-лабораторные показатели в динамике

Селезенка,  
см

Фактор VII, % Фактор VIII/
ингибитор, %/ 
БЕ

Фактор IX/
ингибитор, %/
БЕ

Hb, 
г/л

PLT,
тыс./мкл

WBC,
тыс./мкл

АЧТВ, с

До терапии +28 56,0 14,70/5,6 1/5,25 87 170 5,34 112,2 
Апрель 2023 г. +10 78,40 26,20/– 8/1,025 94 109 2,7 112,8 
Август 2023 г. 
(ретромбоз)

+8 76,2 32.40/355,84 26/– 105 229 4,4 52,3 
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Заключение. Дифференцирование между ПМФ и не-
опухолевым АИМФ имеет первостепенное значение, 
поскольку прогноз и варианты лечения различны. 
Однако диагностика может быть осложнена из-за со-
впадения результатов в двух формах заболевания.

Ниже представлены ключевые отличительные 
особенности АИМФ и ПМФ [3] (табл. 2).

Дифференцированная диагностика ПМФ и АИМФ за-
трудняется в первую очередь двумя факторами: тонки-
ми различиями в морфологии костного мозга и возмож-
ным наличием аутоантител при ПМФ. Лимфоцитарная 
инфильтрация подтверждает диагноз AИМФ, а мегака-
риоцитарная атипия подтверждает диагноз ПМФ. 

Высокая распространенность аутоиммунных яв-
лений, связанных с ПМФ, затрудняет дифференциаль-
ную диагностику. Хотя при AИФМ ожидается наличие 
сопутствующего аутоиммунного заболевания или 
серологических признаков аутоантител, что обычно 
документируется прямым результатом антиглобули-
нового теста, положительными антинуклеарными ан-
тителами (как в случае с нашей пациенткой), ревмато-
идным фактором, но ни одно из этих серологических 
исследований не является специфичным для AИМФ 
[4]. По данным шведского исследования, сравнивав-
шего 11 039 пациентов с МПН и группу контроля (n = 
43  550), у больных с уже установленным аутоиммун-
ным заболеванием риск развития МПН был повышен 
на 20 %. Аутоиммунными заболеваниями, связанными 
с этим повышенным риском, были идиопатическая 
тромбоцитопеническая пурпура, болезнь Крона, рев-
матическая полимиалгия, гигантоклеточный артери-
ит, синдром Рейтера и апластическая анемия [5].

Однако связь между аутоиммунными заболева-
ниями и МПН остается неясной, и, вероятно, здесь 
задействованы различные факторы. Одна из гипотез 
заключается в том, что воспаление, связанное с ауто-
иммунным заболеванием, приводит к неопластиче-
ской трансформации. С другой стороны, совпадение 
аутоиммунных заболеваний и МПН может быть свя-
зано с совпадением генетической и экологической 
восприимчивости. Кроме того, возможно, что лечение 
аутоиммунных заболеваний, включая противовоспа-
лительные средства и иммунодепрессанты, изменяет 
клеточную среду костного мозга, что, в свою очередь, 
способствует развитию МПН.

Из-за невозможности в некоторых случаях четко 
дифференцировать ПМФ и АИМФ только на основа-
нии патологических особенностей и тестирования на 
антитела особенно важно оценить полную клиниче-
скую картину. Оба состояния часто сопровождаются 
цитопениями, однако у пациентов с ПМФ обычно на-
блюдается гораздо большее количество симптомов, 
включая конституциональные симптомы, и часто 
наблюдаются изнурительная усталость и диффузная 
боль в костях. Пациенты с АИМФ часто имеют мини-
мальную симптоматику, которая может быть прямым 
следствием анемии, если она имеется. Спленомегалия 
также может быть отличительным фактором.

Клональность служит основным отличительным 
фактором между ПМФ и AИМФ. Мутации в трех ге-
нах-драйверах JAK2, CALR и MPL обнаруживаются в 
90 % случаев ПМФ. Мутация-драйвер не выявляется 
менее чем в 10 % случаев ПМФ, а субклональные му-
тации не выявляются примерно в 20 %, что может со-

Таблица 2. Ключевые отличительные особенности аутоиммуного и первичного миелофиброза

Признаки ПМФ АИМФ

Гистологическая картина костного мозга

Мегакариоциты Пролиферация или атипия Отсутствие кластеров/атипии

Миелоидная/эритроидная дисплазия +/– –

Базофилия или эозинофилия +/– –

Лимфоцитарная инфильтрация +/– +

Остеосклероз +/– –

Лабораторные критерии

Анемия +/– +/–

Лейкоцитоз Обычно + +/–

Повышение концентрации 
лактатдегидрогеназы

Обычно + +/–

Аутоантитела +/– +

Клинические особенности

Конституциональные симптомы Часто Нечасто

Спленомегалия Часто Отсутствует/нечасто

Другие признаки

Лейкоэритробластоз + +/–

Мутации генов JAK2 V617F, CALR, MPL + (90 % случаев) –
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Введение. Применение венетоклакса (селективного 
ингибитора антиапоптотического белка Bcl-2) как 
единственного терапевтического агента в качестве 
1-й линии терапии в лечении хронического лимфо-
лейкоза с неблагоприятным прогнозом (наличием 
делеции 17р) показало высокую эффективность пре-
парата [4], и следующим этапом исследования тера-
певтических возможностей стала комбинированная 
терапия. Высокоэффективной оказалась комбина-
ция венетоклакса в сочетании с обинутузумабом 
[3]. Представлен клинический случай хронического 
лимфолейкоза с неблагоприятным прогнозом (нали-
чием делеции 17р) и рефрактерностью к стандарт-
ной иммунохимиотерапии RFC с положительным эф-
фектом от комбинированной терапии венетоклак-
сом и обинутузумабом.

Описание клинического случая. Пациент  — муж-
чина, 58 лет. Болезнь дебютировала в марте 2022 г.  
с увеличения периферических лимфоузлов, про-
фузной потливости, похудания, нарастания общей 
слабости, в анализе крови — абсолютный лимфоци-
тоз. В мае 2022 г. терапевтом проведена МСКТ орга-
нов брюшной полости и грудной клетки: выявлены 

спленомегалия (171 × 146 × 109 мм), конгломераты 
абдоминальных лимфоузлов (до 28–51 мм в диаме-
тре), увеличение лимфоузлов средостения (до 20–
26 мм), периферических шейных, подчелюстных (до 
24–34 мм), подмышечных (конгломераты до 64 мм) 
лимфоузлов. Направлен к онкологу. 30.05.2022 г. про-
ведена эксцизионная биопсия левого подмышечного 
лимфоузла, гистологически: картина лимфопроли-
феративного поражения, проведено иммуногисто-
химическое (ИГХ) исследование тканей лимфоузла: 
хронический лимфолейкоз (ХЛЛ)/В-клеточная лим-
фома из малых лимфоцитов. ПЭТ-КТ от 27.06.2022 г.: 
картина увеличения внутригрудных, аксиллярных, 
шейных лимфоузлов, лимфоузлов забрюшинного 
пространства, таза с повышенной фиксацией радио-
фармпрепарата. Учитывая данные ИГХ, для дальней-
шего лечения направлен к гематологу Челябинской 
областной клинической больницы (ЧОКБ). При объ-
ективном осмотре — массивная лимфаденопатия, 
конгломераты периферических лимфоузлов до 6 см. 
Гиперплазия миндалин II степени. Нижний полюс 
селезенки на 3 см выступает из-под реберной дуги. 
Профузная ночная потливость, похудание на 20 кг за 
полгода, мучительный кашель с приступами удушья  

здать проблему при дифференциации ПМФ и АИМФ, 
как в данном клиническом случае.

Гистологическая картина не оставляет сомнений 
в диагнозе ПМФ, но в то же время имеется высокий 
титр антинуклеарного фактора (АНФ) на НЕр-2-клет-
ках 1:1280 (мембранный тип свечения), который ха-
рактерен для аутоимунных цитопений, аутоимунных 
заболеваний печени (первичный билиарный цирроз, 
склерозирующий холангит), линейной склеродер-
мии, антифосфолипидного синдрома, смешанных за-
болеваний соединительной ткани. Вышеуказанные 
заболевания могут быть как первопричиной измене-
ний в костном мозге и системе гемостаза, так и сопут-
ствующей патологией.

Наличие самостоятельного аутоиммунного заболе-
вания у пациентки остается под вопросом ввиду того, 
что она не прошла дообследование у ревматолога.

AИМФ и ПМФ являются разными состояниями, од-
нако совпадение их костномозговых и клинических 

особенностей может представлять собой диагности-
ческую проблему для врача. Чтобы различать эти два 
разных диагноза, важно учитывать клиническую кар-
тину в дополнение к лабораторным, патолого-анато-
мическим и молекулярным данным. 
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ввиду значительного увеличения внутригрудных лим-
фоузлов. Клинический анализ крови (24.08.2022 г.): 
лейкоциты — 171 × 109/л, базофилы — 1 %, юные — 
2 %, палочкоядерные нейтрофилы — 3 %, сегменто-
ядерные нейтрофилы — 11 %, лимфоциты — 79 %, 
моноциты — 4 %, эритроциты — 4,6 × 1012/л, Hb — 
123 г/л, тромбоциты — 199 × 109/л. Биохимический 
анализ крови: лактатдегидрогеназа  — 371 ЕД/л,  
креатинин  — 144,3 мкмоль/л, мочевина  —  
10,9 ммоль/л, мочевая кислота  — 549 мкмоль/л, 
АСТ — 19 ЕД/л, АЛТ — 16 ЕД/л. Иммунофенотипиро-
вание (ИФТ) периферической крови: иммунофено-
тип опухолевых клеток (85,8 %): CD19+ CD5+ CD23+ 
sKappa+ CD43+ CD200+ CD20+ CD22+(dim), соответ-
ствует ХЛЛ. УЗИ органов брюшной полости: размеры 
селезенки 167 × 71 мм. В проекции гепатопанкреато-
дуоденальной зоны, а также в воротах селезенки, па-
раковально, парааортально и по ходу подвздошных 
сосудов визуализируется множество гипоэхогенных 
лимфоузлов размерами до 60 × 42 мм, расположен-
ных в виде конгломератов. Учитывая наличие мас-
сивной лимфаденопатии (шейные лимфоузлы до 
12 × 6 см, подмышечные до 10 см, паховые до 8–10 см, 
живот увеличен за счет конгломератов лимфоузлов), 
В-симптомов, начата курсовая иммунохимиотера-
пия по программе RFC (доза флударабина снижена  
с учетом клиренса креатинина). В ходе первого кур-
са — синдром лизиса опухоли с развитием острого 
почечного повреждения. На введение ритуксима-
ба  — инфузионная реакция в виде потрясающего 
озноба. С августа по ноябрь 2022 г. пациент получил 
4 курса RFC, эффекта от терапии не достигнуто — 
сохранялась массивная периферическая лимфаде-
нопатия, В-симптомы, абсолютный лимфоцитоз в 
анализе крови (28.10.2022 г.): лейкоциты — 42,6  × 
109/л, абсолютное число лимфоцитов — 39,6 × 109/л, 
тромбоциты — 187 × 109/л, Hb — 99 г/л, эритроци-
ты  — 3,53  × 1012/л. В октябре 2022 г. получены ре-
зультаты исследования FISH периферической крови 
на определение мутации ТР53: делеция локуса гена 
ТР53/17р13 выявлена в 88 % проанализированных 
интерфазных ядер. Учитывая наличие делеции 17p, 
отсутствие эффекта от программы RFC, принято ре-
шение о переводе пациента на вторую линию тера-
пии венетоклаксом и обинутузумабом (программа 
V-GEN). С декабря 2022 г. начат прием венетоклакса 
с постепенной эксалацией дозы с 20 до 400 мг в сут-
ки. Синдрома лизиса опухоли зарегистрировано не 
было. В январе 2023 г. начата курсовая терапия оби-
нутузумабом. Обинутузумаб вводили в дозе 100 мг 
в день 1, 900 мг в день 2, 1000 мг в дни 8, 15, далее 
1000 мг в сутки в день 1. Обинутузумаб вводился с 
премедикацией 20–12 мг дексаметазона, 20 мг ди-
медрола, 1,0 г парацетамола, инфузионных реакций 
не было. На фоне терапии отмечена положительная 
динамика после первого же курса лечения: уменьше-
ние размеров лимфоузлов, уменьшение лейкоцито-

за, исчезновение В-симптомов. Нежелательные явле-
ния III–IV степени: нейтропения, тромбоцитопения, 
анемия — зарегистрированы не были, фебрильной 
нейтропении и синдрома лизиса опухоли на фоне ле-
чения зарегистрировано не было. Всего было прове-
дено 6 курсов по программе V-GEN, курсовая терапия 
закончена в июне 2023 г. При обследовании в июне 
2023 г. констатирована клинико-гематологическая 
ремиссия заболевания: лимфаденопатии нет, В-сим-
птомов нет, ECOG 0–1. Клинический анализ крови: 
лейкоциты — 4,3 × 109/л, эритроциты — 5,3 × 1012/л, 
Hb  — 146  г/л, тромбоциты  — 183  × 109/л. УЗИ ор-
ганов брюшной полости: признаков лимфаденопа-
тии, спленомегалии нет. Далее пациент продолжил 
прием венетоклакса амбулаторно 400 мг в сутки в 
постоянном режиме. При контрольном обследова-
нии через 10 мес. терапии (ноябрь 2023 г.): самочув-
ствие удовлетворительное, В-симптомов нет. ECOG 
0–1. Периферические лимфоузлы не увеличены, се-
лезенка не пальпируется, печень по краю реберной 
дуги. Клинический анализ крови (28.11.2023 г.): лей-
коциты  — 6,8  × 109/л, абсолютное число лимфоци-
тов — 3,03 × 109/л, эритроциты — 5,3 × 1012/л, Hb — 
154  г/л, тромбоциты  — 251  × 109/л. Миелограмма: 
лимфоциты — 45,5 %, костный мозг умеренно кле-
точный. Эритропоэз нормобластический. Лимфоци-
тоз. Гранулоцитарный росток представлен зрелыми 
формами. Мегакариоциты не обнаружены. Иммуно-
фенотипирование костного мозга: полиморфнокле-
точный костный мозг. В-лимфоциты не обнаружены. 
МСКТ органов грудной клетки и брюшной полости: 
определяются единичные увеличенные брыжееч-
ные лимфоузлы справа с тяжистыми контурами,  
наибольшим размером 10 × 14 мм; единичный уве-
личенный подмышечный лимфоузел слева размером 
13 × 14 мм. Таким образом, сохраняется клинико-ге-
матологическая ремиссия ХЛЛ. Пациент продолжает 
прием венетоклакса 400 мг в сутки в постоянном 
режиме. Планируется продолжить прием до февраля 
2024 г. (12 мес.) с последующим решением вопроса о 
стоп-терапии.

Заключение. В представленном клиническом 
случае обращает на себя внимание достижение 
полной клинико-гематологической ремиссии на 
комбинированной терапии венетоклаксом и оби-
нутузумабом у пациента с неблагоприятным про-
гнозом ХЛЛ (наличием делеции 17р) с рефрактер-
ностью к стандартной иммунохимиотерапии RFC. 
На данной комбинации препаратов эффект был 
достигнут после первого курса, через 6 мес. лече-
ния достигнута полная клинико-гематологиче-
ская ремиссия, которая сохраняется через 10 мес.  
от терапии. 

Венетоклакс обладает р53-независимым меха-
низмом действия, что объясняет его эффективность 
у пациентов, утративших чувствительность к флу-
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дарабину. Однако наибольшие перспективы данный 
препарат имеет в составе комбинаций, в частности, 
с обинутузумабом, в том числе в 1-й линии терапии 
[1]. Привлекательным моментом является конеч-
ность терапии, т. е. возможность отмены таргетных 
препаратов после достижения МОБ-негативности у 
пациентов [2].

Ключевые слова: хронический лимфоцитар-
ный лейкоз, del 17p, венетоклакс, обинутузу-
маб.
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Терапия раннего рецидива рефрактерной лимфомы из клеток зоны  
мантии после аллогенной трансплантации костного мозга
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Введение. Аллогенная трансплантация крове
творных стволовых клеток является единственным 
методом, позволяющим достигать долгосрочных 
ремиссий у пациентов с лимфомой из клеток ман-
тийной зоны (ЛМК). Ранние рецидивы после интен-
сивной индукционной терапии и аутоТГСК фактиче-
ски некурабельны [1]. Использование комбинаций 
новых препаратов позволяет достичь максимально 
возможной безрецидивной выживаемости с мини-
мальной токсичностью. Приводим наблюдение по 
использованию комбинации аклабрутиниба с вене-
токлаксом в качестве 7-й линии терапии у пациента 
с ЛМК в раннем рецидиве после аллоТГСК. 

Описание клинического случая. Пациент, мужчи-
на 42 лет, обратился с жалобами на слабость, утом-
ляемость, увеличение объема живота и боли во всех 
отделах живота. В физикальном статусе были увели-
чены все группы периферических лимфатических 
узлов от 1,5 до 2,5 см, селезенка занимала всю левую 
половину живота с нижним полюсом в малом тазу. 
При обследовании по данным эзофагогастродуоде-
носкопии обнаружились недостаточность кардии, 
геморрагический гастрит, рубцовая деформация 
и две язвы луковицы двенадцатиперстной кишки, 
бульбит и дуоденит. По данным УЗИ выявлена выра-
женная спленомегалия 40 × 15 × 30 см и увеличение 
подпеченочных лимфатических узлов до 18 мм; в 
анализах крови: анемия (Hb  — 93  г/л), лейкоцитоз 
38 тыс/мкл, бласты 73  % и тромбоцитопения до 
32  тыс/мкл. По результатам стернальной пункции 
тотальный бластоз костного мозга.

Из примечательных анамнестических данных 
вирусный гепатит С (????), употребление внутривен-

ных наркотических веществ (на момент обращения 
не употреблял около 8 лет). 

На основании биопсии аксиллярного лимфоузла 
и костного мозга, иммунофенотипического иссле-
дования лимфоцитов и бластных клеток установ-
лен диагноз: CD20+ В-клеточная лимфома из клеток 
зоны мантии, бластоидный вариант с поражением 
селезенки, печени, периферических и абдоминаль-
ных лимфоузлов, костного мозга, IVBb стадии, высо-
кая группа риска по MIPI (7 баллов).

Пациенту в качестве первой линии терапии про-
ведено 5 курсов R-CHOP-14, эффекта не получено, 
констатировано первично-резистентное течение.  
В ноябре 2016 г. выполнена спленэктомия. Далее пе-
реведен на режим R-DHAP. После 2 циклов получена 
полная ремиссия. С учетом высокого риска в марте 
2017 г. пациенту выполнена аутоТГСК (режим кон-
диционирования BeEAM). Далее получал поддержи-
вающую терапию препаратом ритуксимаб. По ре-
зультатам контрольного исследования МОБ — пол-
ная ремиссия. В течение периода поддерживающей 
терапии в анализах показатели крови в норме. 

Через год отметил появление новообразова-
ний на мошонке и половом члене. По данным МРТ 
мошонки  — признаки опухоли кавернозных тел с 
распространением на головку полового члена. При 
биопсии с иммуногистохимическим исследованием 
констатирован рецидив лимфомы из клеток зоны 
мантии (МОБ–) с экстрамедуллярным поражением. 

Пациенту проведено в качестве 3-й линии тера-
пии 5 циклов R-BAC с интратекальной профилакти-
кой нейролейкемии № 2. Получен только частичный 
ответ в виде уменьшения размеров лимфоузлов, 
сохранялся абсолютный моноцитоз, повышенный 
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уровень лактатдегидрогеназы, эпизодически появ-
лялись бугристые образования на половых органах 
и объемные образования в кавернозных телах. С ок-
тября 2019 г. в качестве 4-й линии получал ленали-
домид в монорежиме, суммарно было проведено 
13 курсов, с достижением частичного ответа.

Далее с ноября 2020 г. был переведен на тера-
пию ибрутинибом в дозе 560 мг в сутки. Через 6 мес. 
снова получен частичный ответ в виде уменьшения 
лимфоузлов, сокращения количества образований 
на половых органах. Запланирована аллоТГСК, най-
ден донор. С июля 2021 г. прогрессия: по данным 
ПЭТ-КТ появление новых увеличенных аксиллярных 
лимфоузлов, увеличение размеров и метаболиче-
ской активности бронхопульмональных и паховых 
лимфоузлов, появление увеличенных тазовых и за-
брюшинных лимфоузлов — до 5 баллов по Deauville. 
С учетом прогрессии аллогенная трансплантация 
отложена. В качестве 6-й линии назначена R-GemOx 
№  2 + ибрутиниб 560 мг в сутки. В контрольной 
ПЭТ-КТ от 21.09.2021 г. уменьшение размеров и ме-
таболической активности всех групп лимфоузлов до 
3 баллов по Deauville. 

17.11.2021 г. выполнена аллоТГСК от неродствен-
ного полностью совместимого донора (режим кон-
диционирования FluBe). На этом фоне уменьшение 
размеров очагов полового члена. Вследствие разви-
тия ранней острой реакции «трансплантат против 
хозяина» кожи III степени к лечению добавлены 
глюкокортикостероиды в дозе 1 мг/кг с достиже-
нием полного ответа. Рецидив развился в декабре 
2021 г. — в виде роста образований полового члена. 

Далее получал венетоклакс 200 мг в сутки и акла-
брутиниб по 200 мг в сутки. 27.12.2021 г. констатиро-
ван полный химеризм, по данным иммунофенотипи-
рования периферической крови без признаков опу-
холевой В-клеточной популяции, по данным ПЭТ-КТ 
от 04.2022 г.: полный метаболический ответ. 

В мае 2022 г. перенес пневмонию, во время забо-
левания прием препаратов приостановлен, на этом 
фоне снова отметил появление образований на по-
ловом члене — терапия продолжена в прежнем объ-
еме, но выполнена дополнительно лучевая терапия 
на экстрамедуллярные очаги.

С августа 2022 г. признаки прогрессии в виде 
нарастания лейкоцитоза, появление в верхней тре-
ти икроножной мышцы, в мягких тканях правого 
бедра и в мягких тканях шеи справа образований 
максимальным размером до 30  × 10  × 15 мм. Доза 
венетоклакса увеличена до 400 мг в сутки. В настоя-
щее время, спустя год сохраняется частичный ответ,  
образования уменьшились в объеме более чем на 
половину, образований на половом члене не наблю-
дается. В  анализах крови сохраняется умеренный 
лейкоцитоз до 14  × 109/л, лимфоцитоз до 47,5  %  
(7,1 тыс/мкл), моноцитоз до 12  % (1,8 тыс/мкл), 
остальные показатели крови в норме.

Заключение. В данном клиническом наблюдении 
мы демонстрируем значимую эффективность но-
вых комбинаций таргетных препаратов в лечении 
лимфомы из клеток зоны мантии. Пациент с бласто-
идным вариантом и высоким риском MIPI получал 
терапию в соответствии с Российскими рекомен-
дациями и ожидаемо оказался рефрактерен к тера-
пии первой линии, с непродолжительным ответом 
на последующие варианты терапии. Комбинация 
таргетных препаратов с традиционными схемами 
терапии позволили провести сначала ауто-, а затем 
и аллогенную трансплантацию. В рецидиве после 
трансплантации пациент продолжил терапию инги-
битором BTK и венетоклаксом, что позволило вновь 
добиться ремиссии. В настоящее время, спустя 8 лет 
от момента постановки диагноза, пациент находится 
в частичной ремиссии. 
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Введение. Грибовидный микоз (ГМ) — самый ча-
стый вариант первичной эпидермотропной Т-кле-
точной лимфомы кожи — 65 %, что составляет всего 
1 % всех неходжкинских лимфом и 50 % первичных 
лимфом кожи [1]. Более 75  % случаев ГМ наблюда-
ется у пациентов старше 50 лет, средний возраст 
дебюта заболевания — 55–60 лет [2]. Диагноз ГМ 
устанавливается на основании комплексной оценки 
картины заболевания, гистологического и иммуно-
гистохимического исследований (ИГХИ) биоптатов 
из очагов поражения кожи [1, 2]. Согласно рекомен-
дациям Международного общества по лимфомам 
кожи и Европейской организации по изучению и ле-
чению рака (ISLE-EORTC staging system), выделяют 
четыре стадии ГМ, которые, собственно, и опреде-
ляют течение, прогноз заболевания и вариант лече-
ния [2]. Ранние (IA, IB, IIA) стадии патологического 
процесса отличаются индолентностью в течение 
многих лет или десятилетий, хорошей пятилетней 
выживаемостью (до 80–90 %), в то время как позд-
ние стадии (IIB–IVB), напротив, характеризуются бы-
строй пролиферацией кожных узлов с вовлечением 
лимфатических узлов, внутренних органов, крови, 
крупноклеточной трансформацией [2, 3]. Ожидае-
мая продолжительрность жизни у пациентов с раз-
вернутыми стадиями ГМ колеблется в пределах 3– 
5 лет. Лечение ГМ крайне вариабельно, зависит от 
стадии заболевания, повреждения системного им-
мунного ответа, трансформации в лимфосаркому и 
включает применение наружных методов лечения 
(топическую, фототерапию) на ранних стадиях и ци-
токины, цитостатики и моноклональные антитела 
на поздних стадиях заболевания [1, 4, 5, 6]. В связи с 
тем что более 50 % пациентов с ГМ попадают в поле 
зрение гематологов на поздних стадиях заболевания 
ввиду схожести ранних клинических проявлений ГМ 
с хроническими доброкачественными дерматозами, 
а также высокой частотой (до 40  %) ложноотрица-
тельных результатов гистологического исследова-
ния, весьма актуальным является определение те-
рапевтических опций для этой категории пациентов 
[3, 7]. Иммунотерапия интерфероном-α позволяет 
достичь эффекта у 40–60 % больных и лишь у 10 % 
полных ремиссий [2, 5, 8]. Среди противоопухоле-
вых средств, доказавших свою эффективность при 
опухолевой стадии и внекожной генерализации ГМ, 
выделяется гемцитабин. В наиболее крупных миро-
вых исследованиях P. L. Zinzani и M. Duvic при лече-
нии гемцитабином (по схеме 1200 или 1000 мг/м2 в 
1, 8, 15-й дни 28-дневного цикла, всего 6 циклов) ча-
стота общих ответов у пациентов с резистентными 
формами ГМ составила 70 и 68 %, а полных ремиссий 
11 и 8 % соответственно [9, 10]. Основным побочным 
эффектом, ограничивающим лечебные возможности 
препарата, является миелотоксичность. В исследо-
ваниях у 25  % больных развивалась панцитопения  
III степени, в основном лейкопения. В литературе 

есть единичные работы об использовании малых 
доз гемцитабина при солидных опухолях и рефрак-
терных формах ГМ, продемонстрировавших, одна-
ко, достаточную эффективность на уровне 79 % при 
лучшей переносимости за счет снижения частоты 
развития миелотоксической цитопениии [8]. Учи-
тывая преимущественно пожилой контингент па-
циентов, а также необходимость длительной тера-
пии, применение гемцитабина в малых дозах при ГМ 
представляет практический интерес.   

Описание клинического случая. Пациент И., 
68 лет. Дебют заболевания в 2019 г. в виде появле-
ния эритематозных пятен на коже груди и живота. 
Лечился у дерматолога в течение двух лет с диа-
гнозом «псориаз» топическими глюкокортикосте-
роидами с непродолжительным положительным 
эффектом. В 2021 г. ухудшение состояния в виде 
увеличения размеров и площади эритематозных 
пятен, появления бляшек и опухолевидных образо-
ваний на коже туловища, сопровождавшихся зудом. 
Направлен на консультацию к гематологу. С целью 
гистологической верификации проведена биопсия 
кожного лоскута. Результаты ИГХИ: клетки, форми-
рующие дермальный инфильтрат, в подавляющем 
большинстве имеют Т-клеточную дифференциров-
ку и экспрессирует CD3, CD7, CD5, CD4. Ki-67 35  %. 
Клетки инфильтрата не экспрессируют CD10, CD23, 
CD34. Полученная иммуноморфологическая карти-
на с учетом клинических данных свидетельствует в 
пользу ГМ. С целью уточнения распространенности 
процесса выполнено ультразвуковое исследование, 
рентгенография, компьютерная томография (КТ) — 
признаков лимфопролиферативного процесса не 
обнаружено. Установлен диагноз: ГМ, поздняя ста-
дия IIB. Пациенту начата терапия интерфероном-α 
по схеме: 3 млн ЕД через день с эскалацией дозы до 
5 млн ЕД. Дальнейшее наращивание дозы препа-
рата не проводилось в связи с наличием побочных 
эффектов: гриппоподобного синдрома, трансфе-
раземии. На фоне лечения отмечена положитель-
ная динамика в виде уменьшения размеров пятен  
и бляшек, уплощения опухолевых образований, од-
нако полного регресса элементов не отмечалось.  
С мая 2023 г. прогрессирование заболевания в виде 
роста, генерализации кожных узлов с дальнейшим 
их изъязвлением. Локально: на коже груди, живота 
визуализируются бугристые узлы красновато-ко-
ричневого цвета с синюшным оттенком, шелуша-
щиеся, размерами от 2 до 10 см, склонные к слия-
нию, с язвенными дефектами, размерами до 3 см с 
серозно-геморрагическим отделяемым (рис. 1). По 
данным ПЭТ-КТ: на коже и в мягких тканях тулови-
ща многочисленные гиперметаболические образо-
вания, размерами 92 × 21 мм с изъязвлением кожи, 
SUV  = 9,40. Билатеральные аксиллярные, паховые 
лимфоузлы увеличены до 20 мм, SUVmax = 5,81.  
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Рис. 1. Пациент И. Поражения кожи до 
начала терапии гемцитабином

Рис. 2. Пациент И. Кожные проявления 
после 4 курсов терапии гемцитабином

Рис. 3. Пациент И. Регресс опухолевых 
образований кожи после 10 курсов те-
рапии гемцитабином

В общем анализе крови без отклонений. Выполне-
на повторная биопсия кожного образования: мор-
фологическая картина характеризуется субстратом 
ГМ с признаками крупноклеточной трансформации. 
Диагноз: ГМ, поздняя стадия IIIA. Пациент консуль-
тирован в «НМИЦ гематологии», рекомендована 
монотерапия гемцитабином в дозе 250 мг/м2 в/в 
капельно в виде длительной инфузии в течение 
6 часов 1 раз в неделю. Уже через 1 мес. от начала те-
рапии отмечался выраженный клинический эффект 
в виде уменьшения площади, побледнения, упло-
щения опухолевых образований (рис. 2). На момент 
написания публикации проведено 10 курсов тера-
пии гемцитабином. По данным ПЭТ-КТ: уменьшение 
количества, размеров, уровня метаболической ак-
тивности образований кожи, размерами 14 × 54 мм,  
SUVmax = 3,8; билатеральных аксиллярных, пахо-
вых лимфоузлов до 9 мм, SUV = 3,63. Локально: ре-
гресс опухолевых образований, изъязвлений кожи  
(рис. 3). Введение препарата пациентом переноси-
лось удовлетворительно. Из побочных эффектов на-
блюдалась цитотоксическая цитопения  — анемия 
I–II степени (Hb 98–102 г/л); нейтропении, тромбо-
цитопении зарегистрировано не было. 

Заключение. Использование малых доз гемцитаби-
на у пациента с поздней стадией ГМ, резистентной 
к  стандартной терапии интерферонами-α, проде-
монстрировало клиническую эффективность. Дан-
ная схема является особенно актуальной у пожилых 
пациентов, учитывая длительность ее применения 
и низкую миелотоксичность.

Ключевые слова: грибовидный микоз, гем-
цитабин, низкие дозы, Т-клеточная лимфома 
кожи.
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Tecvayli™ (teclistamab-CQYV) Monotherapy first experience  
in patient with refractory multiple myeloma in Russia 

SS Kamyshanov, AA Semenova, AV Arakelyan, GS Tumyan, AS Subbotin

National Medical Research Center for Oncology after N.N. Blokhin, 24,  
Kashirskoe shosse, Moscow, Russian Federation, 115522

Background. On October 25, 2022, the Food and Drug 
Administration (FDA, USA) granted accelerated approval 
to Tecvayli™, the first bispecific B-cell maturation antigen 
(BCMA)-directed CD3 T-cell engager, for adult patients 
with relapsed or refractory multiple myeloma who have 
received at least four prior lines of therapy, including an 
immunomodulatory agent, a proteasome inhibitor, and 
an anti-CD38 antibody and have demonstrated disease 
progression on the last therapy. The Russian govern-
ments hasn’t approved Tecvayli™ yet. 

Objectives. To present and analyze the first Teclistamab 
monotherapy experience in patient with triple-class-ex-
posed refractory multiple myeloma in Russia. 

Description. A 39-year-old Caucasian female has been 
treated in Russian Cancer Research Center named after 
N.N. Blokhin since December, 2022 with IgG-Kappa mul-
tiple myeloma, ISS — III, R-ISS — III, R2-ISS 3 points (high 
risk), mSMART — high risk (amp 1q21). The progression 
of disease was extremely aggressive with extramedullary 
spreading involving liver, CNS and both mammary glands. 
Within eight months of ineffective therapy including the 
proteasome inhibitor, two immunomodulatory agents, 
the anti-CD38 antibody, cytostatic agents and radiation 
therapy the refractory type of disease progression was 
stated. Hematopoietic stem cell transplant and CAR T-cell 
therapy were not considered due to inefficiency of the 
treatment that had been held earlier and due to massive 
tumor growth along with severe vital status (lower limb 
monoplegia, third cranial nerve disorder, pelvic floor dys-
function). The last silver lining was bispecific monoclonal 
antibody (Tecvayli™) monotherapy. Starting on August, 
2023 Teclistamab therapy had been initiated after the 
health government approval was granted. According to 
step-up dosing schedule we have been escalating as fol-
lowing: day 1 — 0,06 mg/kg (4,5 mg), day 3 — 0,3 mg/kg  
(22,0 mg), day 5 — 1,5 mg/kg (108,0 mg), afterwards — 
1,5 mg/kg (108,0 mg) once weekly. By November, 2023 
eight injections (566,5 mg total) were administered 
along with Varicella-Zoster, Cytomegalovirus and Pneu-
mocystis prophylaxis. 

Results. Teclistamab resulted in patient’s vital status 
clinical improvement (according to HRQoL scale) while 
the median duration of response was 1.5 month. PET/CT  
scans were administered after 2.5 months of specific 
treatment (Figure 1). According to the results partial 
metabolic response (DS 4, IMPeTUs) and MRD-negati

vity status had been achieved along with control points 
reducing. Adverse events were following: cytokine re-
lease syndrome (CRS) grade 1 (ACTCT)  — while esca-
lating up to 0,3 mg/kg; neurologic toxicity, including Im-
mune Effector Cell-Associated Neurotoxicity Syndrome 
(ICANS) grade III (without CRS) — while escalating up to  
1,5 mg/kg; hypogammaglobulinemia (IgG 1,39 g/l); in-
duced cytotoxity. 

Conclusions. Nowadays the number of patients with 
triple-class-exposed relapsed or refractory multiple 
myeloma is increasing extremely. The complexity of ap-
plying CAR T-cell therapy in Russia along with scanty va-
riety of treatment methods make that increasing cohort 
hopelessly palliative and get in the way of preventing re-
fractoriness. We presented the first experience of Teclis-
tamab monotherapy treatment in Russia demonstrating 
antitumor efficacy along with clinically significant im-
provement of patient’s somatic status and giving hope to 
those who ran out of other options. Life-threatening or 
fatal reactions still can occur in patients receiving Tec-
vayli™, thus it is important to monitor vital signs in or-
der to withhold Teclistamab therapy and adjust special 
treatment if it’s necessary until adverse events resolves, 
although it shows favourable toxicity profile and results 
in tangible antitumor efficiency. 

Figure 1. PET/CT scans (using FDG) before and after seven 
injections of Teclistamab administering
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Дефицит XIII фактора свертывания (клинический случай)
А. А. Сеськина1, Н. В. Куркина1,2

1 ФГБОУ ВО «Национальный исследовательский Мордовский государственный университет им. Н.П. Огарева»,  
ул. Большевистская, д. 68, Саранск, Республика Мордовия, Российская Федерация, 430005

2 ГБУЗ Республики Мордовия «Республиканская клиническая больница № 4», ул. Ульянова, д. 32а,  
г. Саранск, Республика Мордовия, Российская Федерация, 430032

Введение. Дефицит XIII фактора (болезнь Лаки-Ло-
ранда) относится к редким нарушениям свертыва-
ния крови с частотой встречаемости около 1–2 на 
1 000 000 населения. Дефицит фактора XIII, по дан-
ным Всемирной федерации гемофилии и националь-
ных регистров, составляет 6,5 % в группе редких коа-
гулопатий. Дефицит фибринстабилизирующего фак-
тора (ФСФ) наследуется по аутосомно-рецессивному 
типу. Гомозиготный врожденный дефицит фактора 
XIII может быть обусловлен дефектами либо F13A 
(дефект 2-го типа), либо F13B (дефект 1-го типа).  
В данном случае уровень фактора XIII в плазме опре-
деляется ниже 5 %, и заболевание проявляется вы-
раженным геморрагическим синдромом. У гетерози-
готных носителей преобладает латентное течение 
болезни. 

Описание клинического случая. Пациент 52 лет. 
Дебют кровотечения отмечался в неонатальном пе-
риоде в виде кровоточивости из пуповинного остат-
ка. С раннего детства отмечает появление спонтан-
ных гематом мягких тканей, однократно был эпизод 
забрюшинной гематомы (1986 г.), почечного крово
течения, длительного кровотечения после прикуса 
языка. Стоматологические манипуляции, экстрак-
ции зубов (местная регионарная анестезия) также 
осложнялись кровотечениями. В 1992 г. — спонтан-
ный разрыв селезенки, выполнена спленэктомия. 
В 2004 г. трижды выполнялась операция по поводу 
флегмонозного аппендицита с осложнением в виде 
перитонита. В 2016 г. — ОНМК по геморрагическому 
типу. КТ головного мозга от 09.11.2016 г.: подострая 
внутримозговая гематома в левом полушарии мозга 
небольших размеров. После ОНМК отмечает повы-
шение артериального давления до 150/100 мм рт. ст. 
Контрольная МРТ головного мозга: данных за вну-
тримозговую гематому не было выявлено.  

В 1982 г., в возрасте 11 лет, обследован в Киров-
ском НИИ ГиПК и установлен диагноз: гемофилия 
А, легкая форма (выписки не сохранились). При раз-
витии гематом мягких тканей получал трансфузии 
свежезамороженной плазмы (СЗП), в 1990-х гг. про-
водилась трансфузия криопреципитата с хорошим 
гемостатическим эффектом. 

Повторное обследование 03.02.2010 г. (Мордов-
ская РСПК)  — активность фактора VIII 7,5  %. С за-
местительной гемостатической целью получал кон-
центраты фактора VIII (на домашнем лечении) и СЗП 

стационарно, причем лучший эффект отмечает от 
трансфузии СЗП по сравнению с концентратом фак-
тора VIII. В настоящее время трансфузии компонен-
тов и препаратов крови проводятся с премедикаци-
ей дексаметазоном (были аллергические реакции в 
виде крапивницы на СЗП и криопреципитат).

Коагулограмма от 02.02.2021 г. (Морозовская 
ДГКБ): АЧТВ — 24,1 с (28–43), фактор VIII — 388 %, ри-
стомицин-кофакторная активность vWF  — 123,6  % 
(60,8–239,8), антиген vWF — 185,2 % (66,1–176,3). 

Наследственность по геморрагическим заболева-
ниям отягощена (у младшей сестры в возрасте 1 года 
развился инсульт, умерла в 8 лет). Имеются две доче-
ри, геморрагического синдрома у них не отмечалось. 
Сопутствующие заболевания пациента  — хрониче-
ский вирусный гепатит С (принимает гепатопротек-
торы курсами), гипертоническая болезнь (принима-
ет конкор 5 мг/сут).

Результаты обследований (НМИЦ гематологии 
от 07.121.2023г.). Коагулограмма: АЧТВ — 28,3 с (29–
38), фибриноген — 2,14 г/л, протромбин по Квику — 
90,4 % (70,0–130,0), фактор VIII — 197,7 % (50–150), 
ингибитор фактора VIII не обнаружен (0–0,6), фактор 
IX — 94,3 % (50-150), фактор Виллебранда — 218,2 % 
(61–180), ристомицин-кофакторная активность 
vWF  — 108,1  % (60,8–239,8), фактор XIII  — 2,3  % 
(75,2–154,8). 

На основании полученных клинико-лаборатор-
ных данных у пациента верифицирован наслед-
ственный дефицит фактора XIII (2,3  %) (D68.2 На-
следственный дефицит других факторов сверты-
вания). Учитывая тяжелое клиническое течение 
заболевания с рецидивирующими спонтанными 
геморрагическими эпизодами, в том числе жизне
угрожающих локализаций (забрюшинная гематома, 
ОНМК по геморрагическому типу), с заместительной 
профилактической целью показаны трансфузии СЗП 
3–5 мл/кг массы тела каждые 28 дней или криопре-
ципитата 3 дозы с премедикацией. Дополнительно 
при кровотечении из слизистых  — транексамовая 
кислота по 750 мг 2 раза в сутки. 

Заключение. Таким образом, представлен клини-
ческий пример редкой наследственной коагулопа-
тии с дефицитом фактора свертывания крови XIII, 
проявившейся неоднократными рецидивирующими 
кровотечениями с периода новорожденности, под-
твержденной лишь при повторных коагулологиче-
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ских исследованиях. Для постановки диагноза по-
добных заболеваний требуется тщательная оценка 
семейного анамнеза, симптомов болезни, наличие 
хорошо оснащенной лаборатории. В рассматрива-
емом нами случае отмечался характерный «пупоч-
ный геморрагический синдром», несоответствие 

тяжелого геморрагического синдрома и нормальных 
гемостазиологических лабораторных показателей, 
что заставило заподозрить редкий дефицит XIII фак-
тора свертывания крови и направить пациента для 
дальнейшей диагностики в специализированный  
стационар.

Приобретенная гемофилия А:  
трудности диагностики и лечения
Е. А. Дмитриева, Я. А. Носков, А. С. Поляков

ФГБВОУ ВО «Военно-медицинская академия им. С. М. Кирова», Минобороны России,  
ул. Академика Лебедева, д. 6, Санкт-Петербург, Российская Федерация, 194044

Введение. Приобретенная гемофилия A — редкое 
аутоиммунное заболевание, характеризующееся 
возникновением спонтанной кровоточивости при 
отсутствии кровотечений в семейном или личном 
анамнезе. В основе патогенеза лежит выработка 
аутоантител к фактору VIII (FVIII) свертывания 
крови [1]. Заболевание может быть заподозрено 
при изолированном удлинении АЧТВ при скри-
нинговом коагулологическом исследовании, зна-
чительном снижении активности FVIII сверты-
вания крови и выявлении ингибитора к FVIII [2]. 
Достоверных сведений о заболеваемости в мире 
и России нет. По данным Европейского реестра 
приобретенной гемофилии (EACH2), в котором 
проанализирован 501 случай за период с 2003 по  
2009 г., средний возраст дебюта составляет 74 года. 
Частота встречаемости среди мужчин и женщин 
практически одинакова, при исключении случа-
ев, связанных с беременностью, и женщин старше 
65 лет (поскольку женщины имеют более высокую 
продолжительность жизни). Среди ассоциирован-
ных состояний, возможно связанных с выработ-
кой антител против FVIII свертывания крови, наи-
более часто диагностируются: злокачественные 
новообразования (любого типа) — 11,8  %, ауто-
иммунные заболевания  — 13,4  %, роды  — 8,4  %, 
инфекции  — 3,8  %, дерматологические заболева-
ния  — 1,4  %, медикаментозное лечение  — 3,4  %, 
прочие причины — 11,6 %. В 50 % случаев причи-
на, послужившая выработке ингибитора, остается 
неизвестной [1].

Цель. Проанализировать существующие подходы к 
диагностике и лечению приобретенной гемофилии А.  
Оценить их эффективность на примере клиническо-
го случая.

Методы. Проведен анализ данных литературных 
источников, описан клинический случай приобре-
тенной гемофилии А.

Результаты. При изучении информации о данной 
патологии выяснилось, что в отечественной учебной 
и методической литературе данные о приобретен-
ной гемофилии практически отсутствуют. Не упо-
минается заболевание и в актуальных стандартах 
и клинических рекомендациях, а в периодических 
изданиях описываются только отдельные клиниче-
ские наблюдения. Все это является одной из причин 
недостаточной подготовленности практикующих 
врачей к оказанию помощи таким пациентам. Наибо-
лее систематизированные сведения по заболеванию 
представлены в международных рекомендациях по 
диагностике и лечению приобретенной гемофилии 
А (последняя публикация в июле 2020 г.) [2]. Тера-
пия проводится по двум направлениям: компенса-
ция нарушенных функций гемостаза (заместитель-
ная терапия концентратами факторов свертывания 
крови, препаратами шунтирующего действия (анти-
ингибиторный коагулянтный комплекс, эптаког-α 
активированный), в т. ч. таргетными препаратами 
(эмицизумаб)) и элиминация ингибитора (иммуно-
супрессивная терапия). В настоящее время для па-
циентов с активностью FVIII > 1  % и ингибитором 
< 20 BE/ml рекомендуется в первой линии терапии 
использовать глюкокортикостероиды 3–4 недели. 
При неэффективности проводимой терапии доба-
вить ритуксимаб или циклофосфамид в качестве 
препаратов второй линии. Для пациентов с актив-
ностью FVIII < 1 % и ингибитором > 20 BE/ml реко-
мендовано использовать в первой линии глюкокор-
тикостероды 3–4 недели совместно с ритуксимабом 
либо циклофосфамидом на выбор, во второй линии 
использовать также ритуксимаб либо циклофосфа-
мид (в зависимости от того, какой препарат исполь-
зовался ранее) (рис. 1). Важно знать, что у пациен-
тов, не получавших иммуносупрессивную терапию, 
наблюдались спонтанные ремиссии, но этот исход 
непредсказуем. Также стоит отметить, что в реестре 
EACH2 единственным параметром, который отличал 
пациентов, ответивших на лечение, от тех, кто не от-
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ветил, была задержка во времени начала лечения [2]. 
Для пациентов с врожденной гемофилией, так же как 
для пациентов с приобретенной формой, характерно 
изолированное удлинение АЧТВ, снижение активно-
сти FVIII, выявление ингибитора к FVIII (при прово-
димой ранее заместительной терапии плазменными 
факторами). Однако для врожденной гемофилии ха-
рактерен отягощенный семейный анамнез, болеют 
преимущественно мужчины, важной особенностью 
является коррекция при выполнении теста смеши-
вания, чего нет при приобретенной форме [3]. 

Описание клинического случая. Пациент Г., 43 лет, 
поступил в клинику факультетской терапии ВМедА 
имени С. М. Кирова 3 октября 2023 г. более чем через 
3 месяца после возникновения первых проявлений 
патологической кровоточивости. Известно, что в се-
редине мая перенес ОРВИ, лечился самостоятельно. 
Через 2 недели после возникновения респиратор-
ных симптомов отметил резкую боль и припухлость 
в области правого коленного сустава. Терапевтом 
диагностирован деформирующий артроз, назначена 
терапия нестероидными противовоспалительными 
препаратами (без эффекта). 20 июня вакцинирован 
по специальным показаниям одновременно от виру-
са гепатита А, дифтерии, столбняка, брюшного тифа 
и кори. Спустя несколько дней после вакцинации 

отметил появление болей в голеностопных суста-
вах, ограничивающих движение, постоянное повы-
шение температуры тела до 37,3–37,5 °С. Спустя еще 
несколько дней отметил резкую боль, ощущение 
распирания в мышцах правой голени по заднемеди-
альной поверхности. 29 июня был госпитализирован 
в хирургическое отделение (г. Волгоград) с подозре-
нием на тромбофлебит глубоких вен правой голени. 
При обследовании в стационаре в скрининговой коа
гулограмме отмечается изолированное удлинение 
АЧТВ до 72 с. Дополнительно исследована активность 
фактора Виллебранда — 239,4 % (норма 50–160 %) и 
активность FVIII < 2 % (норма 50–150 %). 29 августа 
проведена телемедицинская консультация со специа-
листами ВМедА им. С. М. Кирова, заподозрена приоб-
ретенная гемофилия А, рекомендовано продолжить 
обследование и лечение в специализированном ге-
матологическом стационаре. 3 октября, спустя почти  
1 мес. после консультации, пациент переведен в кли-
нику факультетской терапии ВМедА. При поступле-
нии отмечаются признаки артроза мелких и крупных 
суставов, на правом предплечье и левой голени от-
цветающие массивные гематомы до 10 см в диаметре. 
Из опроса известно, что семейный и личный анамнез 
пациента по кровоточивости не отягощен. В коагу-
лограмме: изолированное удлинение АЧТВ > 240 с, 
FVIII — 1,6 %, ингибитор FVIII — 230 БЕ/мл. На серии 

Рис. 1. Обзор международных рекомендаций по диагностике и лечению приобретенной гемофилии А
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КТ-снимков выявляется увеличение объема правой 
подвздошной мышцы с наличием инкапсулированно-
го компонента в ее структуре — более вероятно, со-
ответствует лизирующейся гематоме. Таким образом, 
подтвержден диагноз «приобретенная гемофилия А». 
В нашем случае пациент, согласно ранее упомянутым 
международным рекомендациям по диагностике и 
лечению приобретенной гемофилии А, попадет во 
вторую группу (FVIII < 1  %, ингибитор > 20  БЕ/мл). 
На следующий день с момента поступления пациенту 
инициирована пульс-терапия метилпреднизолоном 
по 1000 мг в 1, 2, 3-й дни с последующим переходом 
на пероральный прием преднизолона в дозе 1 мг/кг, 
а также ритуксимаб 375 мг/м² в 3, 10, 17, 24-й дни. 
Однако желаемого ответа на терапию не было полу-
чено: АЧТВ от 30 октября — 57,8 с, активность FVIII — 
1,5 %. В связи с этим с 3 ноября пациент переведен на 
терапию второй линии: преднизолон в комбинации 
с циклофосфамидом 1000 мг 1 раз в неделю дважды 
и далее по 200 мг в сутки перорально до достижения 
насыщающей дозы — 5 г. За время наблюдения 6 и 
7 ноября отмечались жалобы на появление новых ге-
матом в области правого плеча, нижней части спины 
(рис. 2), увеличение в объеме и боль в коленном су-
ставе, алая кровь в стуле. По жизненным показаниям 
были выполнены переливания свежезамороженной 
плазмы. При этом в коагулограммах от 6 и 7 ноября 
АЧТВ составляло 36,6 и 42,2 с соответственно. При 
дальнейшем наблюдении симптомов кровоточиво-
сти не было. В контрольной коагулограмме во ВМедА  
имени С. М. Кирова от 13 ноября АЧТВ — 35,8 с,  
FVIII — 9,0  %. В этот же день образец плазмы паци-
ента отправлен в ФГБУ «НМИЦ ДГОИ им. Дмитрия 
Рогачева» МЗ РФ, где получены следующие результа-
ты: АЧТВ — 83,3 с, FVIII — 0,2 %, ингибитор к FVIII — 
19 БЕ/мл. В данной ситуации стоит учитывать, что 
транспортировка образцов осуществлялась в заморо-
женном виде в другой город в течение нескольких су-
ток, поэтому результаты исследований не коррелиру-
ют между собой. По данным от 30 ноября: активность 
FVIII — 32,4 %, активность ингибитора к FVIII не вы-
является. Признаков кровоточивости не определяет-
ся. Пациент продолжает находиться под наблюдени-
ем медицинской службы.

Заключение. Низкая осведомленность специали-
стов различного профиля о данной патологии при-
водит к затруднению и увеличению времени уста-
новки диагноза, а следовательно, задержке инициа-
ции терапии. 

Отсутствие препаратов для гемостатической 
терапии и их высокая стоимость также приводят к 
сложностям оказания медицинской помощи данной 
категории пациентов. Для пациентов с приобретен-
ной гемофилией характерно спонтанное возникно-
вение кровоточивости, не коррелирующее с лабора-
торными показателями. 
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Наследственный сфероцитоз, ассоциированный с течением  
парвовирусной инфекции: клинический случай из практики

К. А. Румянцева, О. Р. Петрова

ФГБВОУ ВО «Военно-медицинская академия им. С.М. Кирова», Минобороны России,  
ул. Академика Лебедева, д. 6, Санкт-Петербург, Российская Федерация, 194044

Введение. Наследственный сфероцитоз — наслед-
ственная гемолитическая анемия, развивающаяся 
вследствие дефекта мембраны эритроцитов, приво-
дящего к характерному изменению формы эритро-
цитов (сфероциты), которая гетерогенна по степени 
тяжести клинических проявлений, дефектам мем-
бранных белков и типу наследования. Течение за-
болевания варьирует по клиническим проявлениям 
от бессимптомного до тяжелого с массивным гемо-
лизом — гемолитическим кризом. Обычно имеется 
отягощенный семейный анамнез и типичная кли-
ническая и лабораторная картина, поэтому диагноз 
может быть поставлен часто достаточно легко, без 
дополнительных лабораторных исследований. Воз-
раст постановки диагноза весьма варьирует. В боль-
шинстве случаев  — детский и подростковый воз-
раст, но может быть и во взрослом возрасте, даже на 
седьмом — девятом десятилетии жизни, т. к. наслед-
ственный сфероцитоз не всегда рассматривается 
как причина образования камней в желчном пузыре 
и спленомегалии. Бессимптомное течение наслед-
ственного сфероцитоза выявляется (особенно в дет-
ском возрасте) после апластического криза, вызван-
ного парвовирус-В19-инфекцией, или после гриппа. 
Приводится клиническое наблюдение тяжелого те-
чения наследственного сфероцитоза, впервые диа-
гностированного у пациента молодого возраста.

Цели. Целью данной работы является освещение 
проблемы диагностики гемолитических анемий, в 
том числе наследственных. В большинстве случа-
ев имеется недооценка тяжести течения наслед-
ственного сфероцитоза, особенно осложненного 
апластическим кризом. Из-за относительно редкой 
встречаемости данного заболевания в популяции по 
сравнению с другими видами анемий пациенты по
многу лет ходят с неверным диагнозом.

Методы. В качестве методов данной работы исполь-
зовался тщательный сравнительный анализ меди-
цинской литературы, а также статей из журналов. 
В  качестве клинического случая был использован 
собственный недавний опыт лечения пациента с 
тяжелым наследственным сфероцитозом, осложнен-
ным апластическим кризом.

Результаты. Впервые наследственный сфероци-
тоз был описан в 1871 г. бельгийскими врачами 
C. Vanlair и J. Masius как случай гемолитической ане-

мии. У пациента наблюдались желтуха, выраженная 
спленомегалия, острые боли в верхней части живо-
та, анемия с наличием мелких красных сферичных 
глобул, которые они назвали «микросфероциты».  
В основе патогенеза наследственного сфероцитоза 
лежит дефицит или дисфункция белков цитоскелета 
эритроцита, главным образом спектрина, который 
приводит к нарушению морфологии эритроцита. 
Эритроцит превращается в микросфероцит. В маз-
ке периферической крови микросфероциты имеют 
вид мелких клеток без центрального просветления. 
Микросфероциты избирательно захватываются 
и разрушаются селезенкой, что играет ключевую 
роль в клинических проявлениях этого заболева-
ния. Клиническая картина наследственного сферо-
цитоза очень разнообразна. Чаще всего заболевание 
проявляется в детском или подростковом возрасте 
под влиянием провоцирующих факторов, таких как 
перенесенная инфекция, переохлаждение, хирурги-
ческое вмешательство и т. д. Для наследственного 
сфероцитоза характерно волнообразное течение: 
периоды ремиссии, сменяющиеся периодами гемо-
литического криза. К классической «триаде» сим-
птомов относятся: анемия, желтуха, спленомегалия 
различной степени выраженности. Частым ослож-
нением является желчнокаменная болезнь, кото-
рая возникает за счет образования билирубиновых 
камней в желчном пузыре. Натолкнуть на мысль о 
наследственном сфероцитозе позволяют рутинные 
анализы крови (клинический, биохимический), в 
которых выявляются ретикулоцитоз, гипербилиру-
бинемия за счет непрямой фракции билирубина, по-
вышение уровня лактатдегидрогеназы. Чаще всего у 
пациентов с легкой или средней степенью тяжести 
наследственного сфероцитоза наблюдается компен-
сированный гемолиз с легко или умеренно выражен-
ной анемией либо без нее, в то время как тяжело бо-
леющие пациенты становятся трансфузионно-зави-
симыми. В классическом случае постановка диагноза 
не вызывает сложностей. Диагноз ставится на осно-
вании данных семейного анамнеза, клинических, ла-
бораторных данных. К методам лабораторной диа
гностики относятся: 1) клинический анализ крови 
с морфологической оценкой эритроцитов, расчетом 
эритроцитарных параметров и подсчетом количе-
ства ретикулоцитов; 2) биохимический анализ крови 
с обязательным определением уровня билирубина в 
сыворотке крови с подсчетом их фракций, ЛДГ, пече-
ночных ферментов (АЛТ, АСТ); 3) тест с использова-
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нием флуоресцентного красителя эозин-5-малеими-
да; 4) эктацитометрия. Основные принципы лечения 
наследственного сфероцитоза: 1) при легкой форме 
заболевания специфического лечения не требуется, 
проводится динамическое наблюдение пациента;  
2) при среднетяжелой форме заболевания прово-
дится заместительная гемотрансфузионная терапия 
(трансфузии эритоцитарной взвеси); 3) при тяжелой 
форме заболевания показано проведение спленэк-
томии; 4) также проведение спленэктомии показа-
но при легкой форме заболевания в сочетании с уже 
имеющейся на момент постановки диагноза желчно-
каменной болезнью. К основным и самым грозным 
осложнениям наследственного сфероцитоза отно-
сят: желчнокаменную болезнь, обусловленную хро-
ническим гемолизом и гипербилирубинемией; апла-
стический криз, ассоциированный с парвовирусной 
инфекцией. При одновременном инфицировании 
парвовирусной инфекцией у пациента развивается 
тяжелый апластический криз. Парвовирус обладает 
высоким сродством к клеткам-предшественникам 
эритроцитов, которое обусловлено присутствием на 
их поверхности антигена, благодаря которому вирус 
способен проникать внутрь клетки. Люди, у которых 
этот антиген отсутствует, не чувствительны к парво-
вирусной инфекции, а инфицирование не приводит 
к развитию аплазии эритроидного ростка. 

Описание клинического случая. Приводим соб-
ственное клиническое наблюдение. Пациент Р.,  
19 лет, поступил в клинику факультетской терапии 
Военно-медицинской академии в феврале 2023 г. 
из г. Омска. На момент осмотра пациент жалоб ак-
тивно не предъявлял. Со слов больного, с детства 
отмечал периодическое появление желтушности 
кожных покровов, иктеричность склер, потемнение 
мочи. Впервые изменения в анализе крови были вы-
явлены в июле 2022 г., когда на фоне течения ОРВИ 
был выполнен клинический анализ крови, в кото-
ром было отмечено появление анемии (эритроци-
ты — 3,23 × 1012/л, Hb — 107 г/л), эритроцитарные 
индексы в выписке представлены не были, поэтому 
судить о характере анемии не представляется воз-
можным. В сентябре 2022 г. во время нахождения в 
инфекционном стационаре по поводу функциональ-
ного расстройства желудка в анализе крови сохра-
няется анемия, также впервые выявлена гиперби-
лирубинемия за счет непрямой фракции билируби-
на (общий билирубин  — 65,52 мкмоль/л, прямой 
билирубин  — 9,59 мкмоль/л). В ноябре 2022 г. по 
данным клинического и биохимического анализов 
крови без динамики по сравнению с предыдущими 
месяцами, но добавилось повышение уровня ЛДГ до  
466 МЕ/л. Считает себя больным с января 2023 г., 
когда заболел ОРВИ. Во время болезни неоднократ-
но отмечал потемнение мочи. По данному поводу 
был госпитализирован в инфекционное отделение. 

По результатам обследования при поступлении в 
анализах крови: нормохромная нормоцитарная ане-
мия тяжелой степени тяжести (эритроциты — 1,75 × 
1012/л, Hb  — 58 г/л, гематокрит  — 17,3  %, MCV  —  
98,5 fl, MCH — 32,9 пг), значимая гипербилирубине-
мия за счет непрямой фракции билирубина (общий 
билирубин  — 113,74 мкмоль/л, прямой билиру-
бин  — 16,14 мкмоль/л), почти трехкратное повы-
шение ЛДГ (до 715 МЕ/л). По данным УЗИ органов 
брюшной полости визуализируются множественные 
конкременты в желчном пузыре, выраженная спле-
номегалия (селезенка 160 см2). Выполнен скрининг 
на аутоиммунную гемолитическую анемию. Анти-
эритроцитарные антитела не выявлены, прямая 
проба Кумбса отрицательна. Установлен предвари-
тельный диагноз: гемолитическая анемия тяжелой 
степени, неуточненной этиологии. Гемолитический 
криз. Согласован перевод в специализированное 
гематологическое отделение ГКБ №  1 им. А. Н. Ка-
банова. При поступлении в отделение в анализах 
крови отмечалось снижение уровня гемоглобина до  
32 г/л, выраженная ретикулоцитопения (1 про-
милле), нормальный уровень ЛДГ. Остальные пока-
затели без динамики. Выполнена аспирационная 
биопсия костного мозга. В миелограмме обраща-
ло на себя внимание увеличение уровня бластных 
клеток до 3,2  %, гипоплазия эритроидного ряда 
(до 3,1 %). По данным кривой Прайс—Джонса: кри-
вая смещена влево, средний диаметр эритроцитов 
5 мкм, преобладают микроцитарные формы. По ре-
зультатам гистологического исследования костного 
мозга: специфических изменений не было выявлено, 
все ростки кроветворения присутствуют. 

Перед выпиской выполнена повторная миело-
грамма, по результатам которой эритроидный ряд 
расширился до 28,8 %, бластные клетки не визуали-
зируются, отмечаются эритроциты с базофильной 
зернистостью и межъядерные мостики. За время на-
хождения в гематологическом стационаре были вы-
полнены заместительные гемотрансфузии в объеме 
1970 мл. Ввиду того, что выписка из стационара была 
представлена не полностью, то немного непонят-
ным осталось обоснование проведения глюкокорти-
костероидной терапии преднизолоном в стартовой 
дозировке 120 мг/сут с постепенным снижением 
каждые 3 дня на 30 мг/сут до полной отмены. Тем 
не менее на фоне проведенного лечения было до-
стигнуто увеличение уровня гемоглобина до 91 г/л, 
уменьшение проявлений анемического синдрома 
(уменьшение выраженности слабости, купирование 
одышки). В конце января согласован перевод в кли-
нику факультетсткой терапии Военно-медицинской 
академии им. С. М. Кирова с диагнозом: гемолитиче-
ская анемия тяжелой степени, впервые возникшая, 
неуточненного генеза. При поступлении в клинику 
факультетской терапии в ходе тщательного расспро-
са пациента было обнаружено, что у отца пациента 
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имелись на протяжении всей жизни точно такие же 
симптомы, как и у самого пациента (периодическое 
потемнение мочи, желтушность кожных покровов, 
иктеричность склер). По данным объективного ос-
мотра обращает на себя внимание бледно-желтый 
цвет кожных покровов, дискомфорт при пальпации в 
левой эпигастральной области и в левом подреберье, 
признаки спленомегалии по результатам глубокой 
пальпации и перкуссии (перкуторно размеры 16  ×  
8 см). За время нахождения в стационаре в течение 
почти двух месяцев (февраль, март) значимо картина 
клинического анализа крови не менялась: сохраня-
лась нормохромная нормоцитарная анемия легкой 
степени тяжести, отмечалось появление ретикуло-
цитоза (максимально до 70 промилле). В биохимиче-
ском анализе крови имелись скачки уровня общего 
билирубина от 30 до 130 мкмоль/л, уровень ЛДГ на-
ходился в пределах референсных значений. Заведую-
щей лабораторией клиники факультетской терапии 
произведен пересмотр материалов аспирационной 
биопсии костного мозга, выполненной в г. Омске. 
По данным миелограммы имеется большое количе-
ство гигантских проэритробластов с отчетливыми 
нуклеолами (рис. 1), которые, по всей видимости, 
ошибочно были приняты за недифференцированные 
бласты врачами-морфологами в г. Омске. Именно ги-
гантские проэритробласты натолкнули на мысль об 
инфицировании пациента парвовирусом. Позднее 
лабораторно было подтверждено наличие парвови-
русной инфекции в организме (обнаружены анти-
тела IgG, IgM к парвовирусу В19, ДНК парвовируса).  
В рамках дифференциальной диагностики с другими 
заболеваниями системы крови выполнены следую-
щие исследования: прямой антиглобулиновый тест 
(отрицательный), иммунофенотипическая диагно-
стика ПНГ (ПНГ-клон не выявлен), определение уров-

ня витаминов В12, В9 (обнаружен дефицит фолие-
вой кислоты), электрофорез фракций гемоглобина 
(без патологии). Специфический тест на связывание  
эозин-5-малеимида показал сниженную интенсив-
ность флюоресценции ЭМА, что позволяет думать 
о наличии дефекта либо дисфункции белкового ком-
понента цитоскелета эритроцитов (наследственного 
сфероцитоза). По данным пересмотра гистологиче-
ского исследования костного мозга, сделанного в 
г. Омске: морфологическая картина может свидетель-
ствовать в пользу гемолитической анемии. По резуль-
татам гистологического исследования костного моз-
га, выполненного в клинике факультетской терапии: 
морфологическая картина не исключает поражение 
парвовирусной инфекцией. Цитогенетическое иссле-
дование костного мозга клональных повреждений не 
выявило. С учетом выполненного обследования был 
выставлен окончательный диагноз: наследствен-
ный сфероцитоз, тяжелое течение. Апластический 
криз, ассоциированный с парвовирусной инфекцией. 
С целью определения дальнейшей тактики лечения 
проведен консилиум совместно с хирургами, по ре-
зультатам которого в соответствии с клиническими 
рекомендациями показано выполнение спленэкто-
мии (рис. 2). Так как холецистолитиаз протекает бес-
симптомно, то от проведения холецистэктомии было 
принято на тот момент воздержаться.

Заключение. Подводя итог данной работы, можно 
сделать ряд выводов: 

1. Наследственный сфероцитоз в большинстве 
случаев протекает в легкой и среднетяжелой фор-
мах. 

2. При инфицировании парвовирусной инфекци-
ей у пациента с наследственным сфероцитозом мо-
жет развиваться тяжелый апластический криз.

Рис. 1. Гигантский проэритробласт с отчетливыми нуклеолами Рис. 2. Удаленная селезенка пациента
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Favorable response to PD-1 inhibitor for treatment of mediastinal  
follicular dendritic cell sarcoma: a case report

AM Ibragimov
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Introduction. Follicular dendritic cell sarcoma (FDCS) 
is a rare and aggressive malignancy that affects intra
nodal and extranodal follicular dendritic cells (FDC). 
FDC are mesenchymal-derived cells located in the B fol-
licles, where they capture, retain and present antigens to 
surrounding B cells. Due to the rarity of this disease, in 
the literature often are presented the series of case re-
ports. To date there is no standard therapeutic protocol 
for FDCS, and different approaches have been applied 
including surgery, radiotherapy and chemotherapy. Com-
plete surgical excision is the gold standard of localized 
disease, chemotherapy is mostly used for patients with 
metastatic FDCS. Programmed death-1 (PD-1)/pro-
grammed death factor ligand-1 (PD-L1) checkpoint in-
hibitors are the main strategies of immunotherapy and 
have made breakthrough progress in the treatment of 
various cancers. However, there are only a few studies on 
the use of PD-1/PD-L1 inhibitors in patients with FDCS.

Objectives. To study PD-L1 expression and BRAFV600E 
mutation in tumor tissue of a patient with FDCS and eva
luate the possibility of using new drugs depending on the 
results obtained.

Description of the case. A 34-year-old man presented 
with complaints of severe shortness of breath at rest, 
swelling of the face and upper limbs, fever in November 
2022 years. During the examination, 3 massive tumor 
formations of the anterior and posterior mediastinum 
with maximum measuring more than 8 cm each with in-
growth into the pericardium and development bilateral 
hydrothorax and hydropericardium. Histological analy-
sis of the tumor revealed a neoplasm, consisting of solid 
fields of neoplastic cells of ovoid, round and irregularly 
shaped with round, moderately hyperchromic nuclei; 

cells vortices form focally, small ones are visible among 
the described cells lymphocytes. Mitotic activity is low. In 
IHC studies it has place diffuse expression by cells CD21, 
CD23, CD35, EMA, Podoplanin, Vimentin, CD99, weak 
CD117, lack of expression of panCK, EBER, CK20, CD34, 
TdT, CD20, CK19, PAX-8, CD5, PLAP, Chromogranin, S100, 
CD30. The PD-L status of the tumor was determined 
separately: the cellularity of the sample was more than 
100 tumor cells, Combined Positive Score — 100, TPS — 
95 %, IC — 5 %. Thus, the diagnosis was formulated — 
follicular sarcoma dendritic cells with high expression of 
PD-L1.

As first-line treatment was chosen immunotherapy 
combined with chemotherapy. Carrying out surgical or 
radiation therapy were not possible due to the extent 
of the tumor. The patient received first cycle of the AIM 
(doxorubicin plus ifosfamide), then treatment was con-
tinued according to the EPOCH regimen (etoposide, pred-
nisolone, vincristine, cyclophosphamide, doxorubicin) + 
Nivolumab (at a dose of 3 mg/kg every 2 weeks). After 
2 cycles of chemotherapy and 4 Nivolumab, the patient’s 
condition significantly improved, partial remission was 
achieved (according to RECIST criteria) with a reduction 
in tumor size by more than 50 %. To achieve better local 
tumor control, radiotherapy is planned after completion 
additional 2 cycles of chemotherapy and then the patient 
will continue to receive Nivolumab monotherapy.

Conclusions. This case suggests that a combination of 
immunotherapy and chemotherapy as first-line treat-
ment might be a new therapeutic option for metastatic 
FDCS. It seems appropriate to determine PD-L1 expres-
sion all patients with FDCS. A better understanding of the 
molecular profile and drivers of this tumor may lead to 
new therapeutic strategies.
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Background. Chronic lymphocytic leukemia (CLL) is a 
B-cell tumor manifested by the accumulation of atypi-
cal mature B-lymphocytes in peripheral blood, spleen, 
lymph nodes, and bone marrow. Extranodal lesions in 
CLL may be manifested by involvement of the lungs, skin, 
kidneys, and central nervous system. Cases of intesti-
nal involvement in CLL have been reported quite rarely 
(1). Isolated cases of intestinal involvement in CLL have 
been described in the literature: intestinal infiltration 
on screening colonoscopy in a 71-year-old patient with 
CLL (2) and a 57-year-old patient with asymptomatic 
CLL newly diagnosed by immunohistochemistry, whose 
clinical manifestation of the disease occurred 6 months 
after diagnosis in the form of diarrhea, B-symptoms, and 
lymphadenopathy, and histological examination revealed 
generalized leukemic intestinal infiltration (3). 

Objectives. To describe a clinical case of a young patient 
with chronic lymphocytic leukemia with intestinal in-
volvement. 

Clinical observation. Female B., 23 y.o. Since August 
2021, she has been suffering from frequent diarrhea. She 
was examined by a gastroenterologist and an infectious 
disease specialist, no data on gastrointestinal patholo-
gy and infectious diseases were revealed. According to 
the results of ultrasound examination of the peripheral 
lymph nodes in December 2021, generalized lymphade-
nopathy was revealed (submandibular lymph node (LN) 
on the right max 2.9 × 1.1 cm, on the left max 2.7 × 1, 3cm; 
in the axillary areas on both sides, LN on the right max 
1.9 × 0.85 cm, on the left max 1.7 × 0.67 cm; In the ingui-
nal area there were nodes on both sides: on the left max 
1.7 × 0.52 cm, on the right max 1.8 × 0.67 cm). According 
to the ultrasound scan on 11.2021: spleen 11.0 × 5.3 cm, 
in the projection of the portal vein, parapancreatic LN 
max. size of 3.1 × 1.25 cm were found. According to EGD 
and irrigoscopy, no organic pathology was found. MSCT of 
the thoracic organs: enlargement of mediastinal LN up to 
1.2 cm, axillary up to 1.5 cm, supraclavicular up to 1.1 cm, 
splenomegaly. Patient was consulted by a hematologist. 
In the CBC of February 2022: Hb 127 g/l, leukocytes 6.6 × 
109/l, ALC 3.56 × 109/l, a small number of broad-plasma 
lymphocytes, platelets 212 × 109/l. According to the re-
sults of bone marrow flow cytometry, B-cells with the phe-
notype CD19k+CD5+CD23+CD20+CD79b+CD38 were  

detected. Myelogram: bone marrow of normal cellularity, 
lymphocytes 29.5%. In April 2022, according to the re-
sults of fibrocolonoscopy, multiple foci of lymphoid mu-
cosal hyperplasia were revealed, predominantly of the 
right colon (taking into account clinical findings and sus-
picion of lymphoproliferative disease, lymphoma was not 
excluded) and mild ileitis. According to the histological 
examination of the axillary node in April 2022, the pat-
tern of the histological structure was completely erased 
due to diffuse-pseudonodular proliferation of tumor 
cells with the characteristics of small lymphocytes and 
prolymphocytes. According to immunohistochemistry 
analysis, tumor cells express CD 20, CD 23, CD 5, BCL2 
and did not express CyclinD1, CD3, TdT, CD10, BCL6, PD1, 
CD30. A network of follicular dendritic cells was absent 
due to the absence of cells expressing CD21. The Ki67 
index is 10%. Histological and immunohistochemistry 
(IHC) examination of the intestinal mucosa: submucosal 
lymphoid follicles were detected in one of the fragments. 
In the IHC study, CD20, CD23, CD5 were expressed by 
B-lymphocytes that form follicles, and an admixture of 
T-lymphocytes surrounding lymphoid follicles express-
ing CD3 is determined. The proliferative activity of the 
lymphoid infiltrate according to Ki67 is low. CyclinD1 
was expressed in scattered histiocytes. The immunomor-
phological picture, taking into account clinical data, cor-
responds to damage to the intestinal wall by chronic lym-
phocytic leukemia/B-cell lymphoma from small lympho-
cytes. In the immunohistochemical examination of the 
bone marrow, tumor cells expressed CD20, PAX5, CD5, 
CD23 and did not express: CyclinD1, CD3. The immuno-
morphological picture, taking into account clinical data, 
corresponds to bone marrow damage in chronic B-cell 
lymphocytic leukemia. PET/CT scan from April 2022: LN 
of the deep cervical group on both sides, axillary and in-
guinal areas, with minimal FDG metabolism - dimensions 
1.1 cm, SUVmax 1.47. According to the results of standard 
karyotyping (20 metaphases were analyzed with the ad-
dition of PMA+Lectin), the karyotype was 46XX.  PCR of 
heavy chain gene rearrangements (04.05.2022) — the 
status of VDJ genes of IgH heavy chain immunoglobulin 
genes of this clone was unmutated (100 % > 98 %). Mu-
tation TP53 (04/28/2022) was not detected. A revision 
of histological blocks (LN, large intestine, bone marrow) 
was carried out in St. Petersburg, the diagnosis of CLL/
Lymphoma from small lymphocytes has been confirmed. 
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Based on the clinical data, lymphoma of small lympho-
cytes/chronic lymphocytic leukemia was verified, with 
lesions of the cervical, supraclavicular, axillary, inguinal, 
intra-abdominal lymph nodes, spleen, large intestine, 
bone marrow. Intermediate risk group for MPI. 

Considering the young age of the patient, the presence 
of risk factors (unmutated variant of IGHV), in order to 
reduce the risk of immunosuppression and to achieve a 
deep MRD-negative status of the disease, it was decided 
to conduct fixed-duration therapy with targeted agents: 
venetoclax in combination with obinutuzumab (4). Sep-
tember 2022, Venetoclax + obinutuzumab therapy has 
been started according to the protocol, with a gradual in-
crease in the dose (ramp-up) of Venetoclax.  From Octo-
ber 2022, the dose of venetoclax has been increased up to 
400 mg/day. The tolerability of therapy is satisfactory, no 
adverse events have been recorded during the therapy. 

During the control examination in January 2023 
(the 4th month of combination therapy), according to 
flow cytometry data T-cells were isolated in peripheral 
blood, B-cells were absent. Ultrasound scan of abdomi-
nal organs: spleen 9.9  × 4.0 cm (N 12.0  × 5.5 cm), sin-
gle hypoechoic lesions in the hepatic portal up to 0.8 × 
0.4 cm. Ultrasound of LNs: single submandibular LNs on 
both sides with preserved differentiation of 1.1 × 0.3 cm, 
along the vascular bundle of the neck on both sides single 
LN of a similar structure 1.6 × 0.7 cm. Posterior cervical 
LN single hypoechoic without differentiation into layers 
on both sides 0.7 × 0, 25 cm, in the axillary areas on both 
sides of single LNs: on the right up to 1.5 × 0.5 cm, single 
without clear differentiation 0.9 × 0.3 cm; on the left with 
preserved differentiation of 1.7 × 0.7 cm, single without 
clear differentiation 0.8 × 0.4 cm., in the inguinal areas 
on both sides single LN with preserved differentiation of 
1.2 × 0.4 cm. In March 2023, obinutuzumab therapy was 
completed (6 cycles). According to the results of colo-
noscopy, no organic pathology was detected. Histologi-
cal examination of the intestinal mucosa: morphological 
picture of ileitis and colitis of moderate activity. Accord-

ing to the results of histological examination of the bone 
marrow, there were no signs of tumor damage to the 
bone marrow. The number of mature lymphocytes in the 
myelogram is 16.50 %. Partial MRD negative remission 
has been achieved. 

In October 2023, the full course of venetoclax + obini-
tuzumab therapy was completed.  According to the results 
of the control study, the size of the spleen and liver were  
within the age norm. There were no data for lympha
denopathy of intra-abdominal and retroperitoneal 
lymphadenopathy. Moderate lymphadenopathy of the 
peripheral l/d remains: in the axillary area on both sides 
on the left side of the LN 1.1 × 0.4 cm, on the right 1.1 ×  
0.38 cm, with preserved and not preserved internal struc-
ture, in the inguinal area on the left LN 1.1 × 0.32 cm, on 
the right 1.0 × 0.33 cm with preserved and not preserved 
internal structure. In CBC — HB 121 g/l, leukocytes 4.28 × 
10 9/l, platelets 129 × 109/l, ALC 2.75 × 109/l. 

Conclusions. This clinical case demonstrates a rare 
case of CLL in a young patient with involvement of the 
intestinal mucosa in the pathological process. Modern 
therapy of a fixed duration for 12 months (a combina-
tion of a BCL-2 inhibitor of venetoclax and a monoclonal 
anti-CD20 antibody obinutuzamab) made it possible to 
achieve complete MRD negative remission of the disease 
without manifestations of toxicity. 
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