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Уважаемый читатель!

̺ ом номе;е ͽ;едͿаͯлены е͵ͶͿы Ͷ клͶнͶчеͿкͶе ͿлучаͶ V ͅоͿкоͯͿкоͷ меʹдуна;одноͷ Ͱе-
маолоͰͶчеͿкоͷ Άколы ͶменͶ ͊Ҽ�͈Ҽ ̹окͶна ҫV Mlp^lt Ikq`ok[qelk[h H`j[qlhlce^[h S^dllh la Ylrkc 
S^e`kqepqp k[j`_ [aq`o SҼ� PҼ AlqgekҬҿ еʹеͰодноͷ научноͷ коне;ен΄ͶͶҿ ͽоͿͯ·енноͷ ͽе;едоͯым 
ундаменалΊным Ͷ клͶнͶчеͿкͶм ͶͿͿледоͯанͶм ͯ оͮлаͿͶ онкоͰемаолоͰͶͶ Ͷ ͰемаолоͰͶͶҼ 
Школа о;ͰанͶ͵оͯана ͽ;Ͷ учаͿͶͶ чеы;ех оͮ;а͵оͯаелΊных уч;еʹденͶͷҾ каед;ы Ͱемаоло-
ͰͶͶ Ͷ ;анͿу͵ͶолоͰͶͶ ͶменͶ академͶкоͯ ́Ҽ�̸Ҽ ̓аͿͿͶ;ͿкоͰо Ͷ ̸Ҽ�́Ҽ ̺о;оͮΊеͯа ͉оͿͿͶͷͿкоͷ ме-
дͶ΄ͶнͿкоͷ академͶͶ неͽ;е;ыͯноͰо ͽ;оеͿͿͶоналΊноͰо оͮ;а͵оͯанͶҿ ͅоͿкоͯͿкоͰо мноͰоͽ;о-
ͶлΊноͰо научноӣклͶнͶчеͿкоͰо ΄ен;а ͶмҼ ͊Ҽ�͈Ҽ ̹окͶна ̼̀ͅ ҫͅоͿкͯаҬҿ ͆́́ деͿкоͷ онколоͰͶͶҿ 
ͰемаолоͰͶͶ Ͷ ;анͿͽланолоͰͶͶ ͶмҼ Ҽ͉�ͅҼ о̻;ͮачеͯоͷ ͈е;ͯоͰо ͊анкӣ͈ее;ͮу;ͰͿкоͰо ͰоͿуда;-
ͿͯенноͰо медͶ΄ͶнͿкоͰо унͶͯе;ͿͶеа ͶменͶ академͶка ́Ҽ ͈Ҽ ͈аͯлоͯа ҫ͊анкӣ͈ее;ͮу;ͰҬ Ͷ ̸͇͆ 
ӛͅоͿкоͯͿка Άкола ͰемаолоͰͶͶӜ ҫͅоͿкͯаҬҼ 

̓ак Ͷ ͯ ͽ;оΆлом Ͱодуҿ ͮо�лΊΆа чаͿΊ учаͿнͶкоͯ ҫ���ҧҬ ͽолучͶла ͯо͵моʹноͿΊ ͽ;едͿаͯͶΊ 
данные ͯ ͯͶде уͿных докладоͯҼ ̓ о΄енке ;аͮо ͮыло ͽ;ͶͰлаΆено �� ;оͿͿͶͷͿкͶх Ͷ ͵а;уͮеʹных 
кͿͽе;оͯҼ ̺ ͿооͯеͿͯͶͶ Ϳ ͽ;аͯͶламͶҿ оͶ΄ͶалΊным ͵ыком коне;ен΄ͶͶ ͯлеͿ анͰлͶͷ-
ͿкͶͷҼ ͊умма;но к ͽуͮлͶка΄ͶͶ ͮылͶ ͽ;Ͷны �� о;ͶͰͶналΊных ;аͮоҿ Ͷ͵ коо;ых �� ͮылͶ ооͮ;а-
ны дл уͿных ͯыͿуͽленͶͷҼ ͊ооͯеͿͯенно емаͶке ͽоданных ;аͮоҿ онͶ ͮылͶ ;аͿͽ;еделены 
на � каеͰо;ͶͷҾ
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̓;оме оͰоҿ ͯ Ϳͮо;нͶке ͽ;едͿаͯлены наͶͮолее Ͷне;еͿные клͶнͶчеͿкͶе ͿлучаͶҿ ͽоданные 
на коне;ен΄ͶΌҼ 

͊оͿаͯ кͿͽе;ноͰо комͶеаҾ
Александр Дмитриевич Кулагинҿ ͽ;оеͿͿо;ҿ дͶ;еко; ͆́́ деͿкоͷ онколоͰͶͶҿ Ͱемаоло-

ͰͶͶ Ͷ ;анͿͽланолоͰͶͶ ͶмҼ Ҽ͉� ͅҼ о̻;ͮачеͯоͷҿ ͊анкӣ͈ее;ͮу;Ͱҿ Ͱлаͯныͷ ͯнеΆаныͷ Ϳͽе΄Ͷа-
лͶͿӣͰемаолоͰ ͽо ͊еͯе;оӣ̀аͽадному еде;алΊному ок;уͰуҿ ͊анкӣ͈ее;ͮу;ͰӀ 

Вадим Вадимович Птушкинҿ ͽ;оеͿͿо;ҿ ;укоͯодͶелΊ ͰемаолоͰͶчеͿкоͷ Ϳлуʹͮы ͅоͿкоͯ-
ͿкоͰо мноͰоͽ;оͶлΊноͰо научноӣклͶнͶчеͿкоͰо ́ ен;а ͶмҼ ͊ Ҽ�͈ Ҽ ̹ окͶнаҿ ͅ оͿкͯаҿ Ͱлаͯныͷ ͯ неΆ-
аныͷ ͰемаолоͰ ͅоͿкͯыҿ ͅоͿкͯаӀ 

Иван Сергеевич Моисеевҿ ͽ;оеͿͿо;ҿ ͵амеͿͶелΊ дͶ;еко;а ͽо научноͷ ;аͮое ͆́́ де-
Ϳкоͷ онколоͰͶͶҿ ͰемаолоͰͶͶ Ͷ ;анͿͽланолоͰͶͶ ͶмҼ Ҽ͉�ͅҼ о̻;ͮачеͯоͷҿ ͊анкӣ͈ее;ͮу;ͰӀ 

Гаяне Сепуговна Тумянҿ ͽ;оеͿͿо;ҿ ͵аͯедуΌ·а оделенͶем ͽ;оͶͯооͽухолеͯоͷ лека;-
Ϳͯенноͷ е;аͽͶͶ Ͷ ͰемаолоͰͶͶ ͆а΄ͶоналΊноͰо медͶ΄ͶнͿкоͰо ͶͿͿледоͯаелΊͿкоͰо ΄ен;а он-
колоͰͶͶ ͶмҼ ͆Ҽ�͆Ҽ ̹лохͶнаҿ ͅоͿкͯаӀ 

Владислав Олегович Саржевскийҿ ͽ;оеͿͿо;ҿ ͵амеͿͶелΊ ͰлаͯноͰо ͯ;ача ͽо онколоͰͶͶ 
͆а΄ͶоналΊноͰо медͶкоӣхͶ;у;ͰͶчеͿкоͰо ΄ен;а ͶмҼ ͆Ҽ�́Ҽ ͈Ͷ;оͰоͯаҿ ͅоͿкͯаӀ 

Сергей Николаевич Бондаренкоҿ ͽ;оеͿͿо;ҿ ͵амеͿͶелΊ дͶ;еко;а ͆́́ деͿкоͷ онколо-
ͰͶͶҿ ͰемаолоͰͶͶ Ͷ ;анͿͽланолоͰͶͶ ͶмҼ Ҽ͉�ͅҼ о̻;ͮачеͯоͷҿ ͈е;ͯыͷ ͊анкӣ͈ее;ͮу;ͰͿкͶͷ ͰоͿу-
да;Ϳͯенныͷ медͶ΄ͶнͿкͶͷ унͶͯе;ͿͶе ͶмҼ академͶка ́Ҽ�͈Ҽ ͈аͯлоͯаҿ ͊анкӣ͈ее;ͮу;ͰӀ 
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Ольга Юрьевна Виноградоваҿ ͽ;оеͿͿо;ҿ ͯеду·Ͷͷ научныͷ Ϳо;уднͶк ͅоͿкоͯͿкоͰо Ͱо;од-
ͿкоͰо ͰемаолоͰͶчеͿкоͰо ΄ен;а ͅоͿкоͯͿкоͰо мноͰоͽ;оͶлΊноͰо научноӣклͶнͶчеͿкоͰо ΄ен;а 
ͶмҼ ͊Ҽ�͈Ҽ ̹окͶнаҿ ͅоͿкͯаӀ 

Василий Анатольевич Шуваевҿ ͽ;оеͿͿо;ҿ ͵аͯедуΌ·Ͷͷ ͽолͶклͶнͶчеͿкͶм оделенͶем ͉оͿ-
ͿͶͷͿкоͰо научноӣͶͿͿледоͯаелΊͿкоͰо ͶнͿͶуа ͰемаолоͰͶͶ Ͷ ;анͿу͵ͶолоͰͶͶ ͍еде;алΊно-
Ͱо медͶкоӣͮͶолоͰͶчеͿкоͰо аͰенͿͯа ͉оͿͿͶͶҿ ͊анкӣ͈ее;ͮу;ͰӀ 

Елена Александровна Баряхҿ ͽ;оеͿͿо;ҿ ͵аͯедуΌ·а оделенͶем ͰемаолоͰͶͶ Ͷ хͶмͶое-
;аͽͶͶ ̻̹͌̀ ̻̹̓ ԕ��� ̼̀ͅҿ ͅоͿкͯаӀ 

Наталья Михайловна Михайловаҿ ;укоͯодͶелΊ одела клͶнͶчеͿкоͷ онколоͰͶͶ ͆́́ де-
Ϳкоͷ онколоͰͶͶҿ ͰемаолоͰͶͶ Ͷ ;анͿͽланолоͰͶͶ ͶмҼ Ҽ͉�ͅҼ о̻;ͮачеͯоͷҿ ͊анкӣ͈ее;ͮу;ͰӀ 

Лали Галимовна Бабичеваҿ до΄ен каед;ы онколоͰͶͶ Ͷ ͽаллͶаͶͯноͷ медͶ΄Ͷны ͶмҼ  
̸Ҽ�́Ҽ ͊аͯͶ΄коͰо ͉оͿͿͶͷͿкоͷ медͶ΄ͶнͿкоͷ академͶͶ неͽ;е;ыͯноͰо ͽ;оеͿͿͶоналΊноͰо оͮ;а͵о-
ͯанͶ ͅͶн͵д;аͯа ͉оͿͿͶͶҿ ͅоͿкͯаӀ 

Елена Владиславовна Морозоваҿ ;укоͯодͶелΊ оделенͶ онколоͰͶͶҿ ͰемаолоͰͶͶ Ͷ ;анͿ-
ͽланолоͰͶͶ дл ͽод;оͿкоͯ Ͷ ͯ͵;оͿлых ͆́́ деͿкоͷ онколоͰͶͶҿ ͰемаолоͰͶͶ Ͷ ;анͿͽлано-
лоͰͶͶ ͶмҼ Ҽ͉�ͅҼ о̻;ͮачеͯоͷҿ ͊анкӣ͈ее;ͮу;ͰӀ

Лариса Леонидовна Гиршоваҿ Ϳа;ΆͶͷ научныͷ Ϳо;уднͶк ͆́́ ͶммуноонколоͰͶͶҿ ͆͆ͅ͏ 
ӛ͏ен; ͽе;ͿоналͶ͵Ͷ;оͯанноͷ медͶ΄ͶныӜҿ ͊анкӣ͈ее;ͮу;ͰӀ 

Ирина Анатольевна Лукьяноваҿ ͵аͯедуΌ·а ͽолͶклͶнͶкоͷ онколоͰͶͶ Ͷ хͶмͶое;аͽͶͶ Ͱе-
моͮлаͿо͵оͯ Ͷ деͽ;еͿͿͶͷ к;оͯеͯо;енͶ ͆а΄ͶоналΊноͰо медͶ΄ͶнͿкоͰо ͶͿͿледоͯаелΊͿкоͰо 
΄ен;а ͰемаолоͰͶͶҿ ͅоͿкͯаӀ

Джон Апостолидисҿ конͿулΊанӣͰемаолоͰ оделенͶ ͯ͵;оͿлоͷ ͰемаолоͰͶͶ Ͷ ;анͿͽлан-
а΄ͶͶ Ϳͯолоͯых клеок ͊ͽе΄ͶалͶ͵Ͷ;оͯанноͷ ͮолΊнͶ΄ы ко;ол ͍ахадаҿ ̼аммамҿ ͊аудоͯͿка 
̸;аͯͶӀ 

Рейяд Дадаҿ ͽ;оеͿͿо;ҿ конͿулΊан ͽо ͰемаолоͰͶͶ Ͷ онколоͰͶͶ ͊ͽе΄ͶалͶ͵Ͷ;оͯанноͷ 
ͮолΊнͶ΄ы Ͷ ͶͿͿледоͯаелΊͿкоͰо ΄ен;а ко;ол ͍еͷͿалаҿ ̸лΊ;ͯадаҿ ̼ʹͶддаҿ ͊аудоͯͿка ̸;а-
ͯͶӀ 

Евгений Александрович Никитинҿ ͽ;оеͿͿо;ҿ ͵аͯедуΌ·Ͷͷ днеͯным Ϳа΄Ͷона;ом Ͱемао-
лоͰͶͶҿ онколоͰͶͶ Ͷ хͶмͶое;аͽͶͶ ͅоͿкоͯͿкоͰо мноͰоͽ;оͶлΊноͰо научноӣклͶнͶчеͿкоͰо ΄ен-
;а ͶмҼ ͊Ҽ�͈Ҽ�̹окͶнаҿ ͵аͯедуΌ·Ͷͷ каед;оͷ ͰемаолоͰͶͶ Ͷ ;анͿу͵ͶолоͰͶͶ ͶмҼ академͶкоͯ 
́Ҽ�̸Ҽ�̓аͿͿͶ;ͿкоͰо Ͷ ̸Ҽ ́Ҽ ̺о;оͮΊеͯа ͉оͿͿͶͷͿкоͷ медͶ΄ͶнͿкоͷ академͶͶ неͽ;е;ыͯноͰо ͽ;оеͿ-
ͿͶоналΊноͰо оͮ;а͵оͯанͶ ͅͶн͵д;аͯа ͉оͿͿͶͶҿ ͅоͿкͯаҼ

VI ͅоͿкоͯͿка меʹдуна;одна Άкола молодых ученых ͽо ͰемаолоͰͶͶ ͶмҼ ͊Ҽ ͈Ҽ ̹окͶна ͿоͿо-
ͶͿ ͯ еͯ;але�ө ма;е ���� ͰодаҼ ̓ учаͿͶΌ ͽ;ͶнͶмаΌͿ е͵ͶͿы о;ͶͰͶналΊных ͶͿͿледоͯанͶͷ 
Ͷ оͽͶͿанͶ клͶнͶчеͿкͶх ͿлучаеͯҼ ͈од;оͮна Ͷно;ма΄Ͷ о ͽ;аͯͶлах ͽодачͶ ;аͮо ͮуде оͽу-
ͮлͶкоͯана на Ϳаͷе ͅоͿкоͯͿкоͷ Άколы ͰемаолоͰͶͶ ҫdqqmpҾԗԗjpdcҼorҬҿ на Ϳ;анͶ΄ах ʹу;нала ӛ̓лͶ-
нͶчеͿка онкоͰемаолоͰͶҼ ͍ундаменалΊные ͶͿͿледоͯанͶ Ͷ клͶнͶчеͿка ͽ;акͶкаӜҼ ̿дем но-
ͯых ͽоͮедͶелеͷ на Άколе ͯ ���� Ͱодуӂ 

͊ уͯаʹенͶемҿ  
о;ͰкомͶе V ͅоͿкоͯͿкоͷ меʹдуна;одноͷ  

Άколы молодых ученых ͽо ͰемаолоͰͶͶ  
ͶмҼ ͊Ҽ ͈Ҽ ̹окͶна
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AGRESSIVE LYMPHOMA  
AND HODGKIN LYMPHOMA

Prospective multicenter study on the effectiveness and safety of PET-adapted 
treatment for patients with newly diagnosed classical hodgkin lymphoma 

using ABVD and EACODD-14 chemotherapy regimens (HL-Russia-1)
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1NI�Peolcls N[qelk[h M`_e^[h [k_ Sroce^[h B`kq`oҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ pdlolgdlsҼkpҦcj[ehҼ^ljӀ 2NI�Peolcls 
N[qelk[h M`_e^[h [k_ Sroce^[h B`kq`oҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ _o_`jek[Ҧv[k_`uҼorӀ �NI�Peolcls N[qelk[h M`_e^[h [k_ 

Sroce^[h B`kq`oҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ sh[_p[o���Ҧcj[ehҼ^ljӀ 4NI�Peolcls N[qelk[h M`_e^[h [k_ Sroce^[h B`kq`oҿ 
Mlp^ltҿ Rrppe[k E`_`o[qelkҿ ke^gj`_Ҧv[k_`uҼorӀ �NN�Ahlgdek N[qelk[h M`_e^[h R`p`[o^d B`kq`o la Ok^lhlcvҿ Mlp^ltҿ 

Rrppe[k E`_`o[qelkҿ pdmeoglҼs[h`ov[Ҧv[k_`uҼorӀ �NN Ahlgdek N[qelk[h M`_e^[h R`p`[o^d B`kq`o la Ok^lhlcvҿ Mlp^ltҿ 
Rrppe[k E`_`o[qelkҿ c[vqrjҦj[ehҼorӀ �Mrke^em[h Bheke^[h Hlpmeq[h NlҼ ��ҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ �������Ҧj[ehҼorӀ 

8Mrke^em[h Bheke^[h Hlpmeq[h NlҼ ��ҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ `][ov[gdҦcj[ehҼ^ljӀ �RM Flo][^d`s[ R`p`[o^d Ikpqeqrq` 
la P`_e[qoe^ Ok^lhlcvҿ H`j[qlhlcv [k_ To[kpmh[kq[qelkӀ IP P[shls Eeopq S[ekq P`q`op]roc Sq[q` M`_e^[h Ukes`opeqvҿ S[ekq 

P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ `sc`kev[]lox`kgls[Ҧv[k_`uҼorӀ ��RM Flo][^d`s[ R`p`[o^d Ikpqeqrq` la P`_e[qoe^ Ok^lhlcvҿ 
H`j[qlhlcv [k_ To[kpmh[kq[qelkӀ IP P[shls Eeopq S[ekq P`q`op]roc Sq[q` M`_e^[h Ukes`opeqvҿ S[ekq P`q`op]rocҿ Rrppe[k 

E`_`o[qelkҿ ]jqҼhvjmdlj[Ҧcj[ehҼ^ljӀ 11Beqv Hlpmeq[h NlҼ �ҿ Nlslpe]eopgҿ Rrppe[k E`_`o[qelkҿ slvqglҼj[oe`Ҧv[k_`uҼorӀ 12Beqv 
Hlpmeq[h NlҼ �ҿ Nlslpe]eopgҿ Rrppe[k E`_`o[qelkҿ mlpq[qc`jҦj[ehҼorӀ ��DD De^dt[h_ Bheke^ҿ M`^dkegls NloqdӣW`pq`ok Sq[q` 

M`_e^[h Ukes`oeqvҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ `h`k[Ҽm[shvr^d`kglҦpxcjrҼorӀ 14Mlp^lt Mrhqe_ep^emhek[ov S^e`kqeƈ^ 
[k_ Bheke^[h B`kq`o k[j`_ [aq`o SP Alqgekҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ d`jҼck`_ls[Ҧj[ehҼorӀ ��Mlp^lt Mrhqe_ep^emhek[ov 

S^e`kqeƈ^ [k_ Bheke^[h B`kq`o k[j`_ [aq`o SP Alqgekҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ g[jehlpҦj[ehҼorӀ ��R`mr]he^[k Bheke^[h 
Ok^lhlcv Cepm`kp[ovҿ Ua[ҿ Rrppe[k E`_`o[qelkҿ `hp[ӣ����Ҧj[ehҼorӀ ��R`mr]he^[k Bheke^[h Ok^lhlcv Cepm`kp[ovҿ Ua[ҿ Rrppe[k 
E`_`o[qelkҿ `hp[p��Ҧj[ehҼorӀ 18R`celk[h Bheke^[h B`kq`o la Ok^lhlcvҿ Kd[][olspgҿ Rrppe[k E`_`o[qelkҿ _oҼsҼg[kekҦcj[ehҼ^ljӀ 

��MZ Sec[h R`mr]he^[k Bheke^[h Ok^lhlcv Cepm`kp[ovҿ K[x[kҿ Rrppe[k E`_`o[qelkҿ lhv[pjeokls[��orҦv[k_`uҼorӀ ��R`mr]he^[k 
Bheke^[h Ok^lhlcv B`kq`oҿ Bd`]lgp[ovҿ Rrppe[k E`_`o[qelkҿ []_`hc[aro��Ҧj[ehҼorӀ 21Iogrqpg R`celk[h Ok^lhlcv B`kq`oҿ 

Iogrqpgҿ Rrppe[k E`_`o[qelkҿ [oek[��������Ҧj[ehҼorӀ 22Ts`o R`celk[h Bheke^[h Ok^lhlcv B`kq`oҿ Ts`oҿ Rrppe[k E`_`o[qelkҿ 
p[pd[TV��Ҧj[ehҼorӀ ��Rrppe[k R`p`[o^d Ikpqeqrq` la H`j[qlhlcv [k_ To[kparpelhlcvҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ 
[gglse[xekҦcj[ehҼ^ljӀ 24 NI Peolcls N[qelk[h M`_e^[h [k_ Sroce^[h B`kq`oҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ j`hke^dҦj[ehҼor

Objectives. The multicenter, prospective, investigator-
initiated clinical study HL-Russia-1 (NCT04638790) was 
launched in November 2020. The primary objective is to 
assess the effectiveness and safety of first-line treatment 
for newly diagnosed classical Hodgkin Lymphoma (cHL) 
patients, utilizing a PET-adapted strategy with EACODD-14, 
ABVD and AVD chemotherapy regimens. Initial results 
were published in 2022. The projected enrolment is 400 
patients by 2026. Here, we present an interim analysis of 
this four-year, ongoing prospective study.

Methods. From November 2020 to September 2024, 
15 Russian hospitals joined the HL-Russia-1 study, 
contributing data on 216 patients to the coordinating 
center (Table 1, Figure 1). Of these, 184 patients with 
cHL began treatment according to study protocol, 
categorized by the German Hodgkin Study Group risk 
group classification:

•	 Early stages, favorable prognosis: 2–4 ABVD cycles 
followed by involved-site radiotherapy (ISRT);

•	 Early stages, unfavorable prognosis: 2 cycles of 
EACODD-14 followed by 2 cycles of AVD or 2–4 

cycles of EACODD-14 based on PET-2 and PET-4, 
plus ISRT;

•	 Advanced stages: 6 cycles of EAСODD-14 and RT 
for residual masses ≥ 2.5 cm.

Figure 1. Polco`ppelkӣao`` proses[h [k_ _vk[je^p la m[qe`kq 
`kolhhj`kq ek qd` HLӣRrppe[ӣ� pqr_v
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Survival analysis was conducted for patients who 
started at least one cycle of chemotherapy. Clinical data 
were collected following Good Clinical Practice standards 
and entered into the OpenClinica Community Edition, an 
open-source clinical data management system hosted 
on the Pirogov Center’s IT infrastructure, with support 
from the Pirogov Center Digital Development Laboratory. 
Descriptive statistics were calculated, and Kaplan-Meier 
survival analysis was conducted to estimate the two-year 
progression-free survival.

Results. Among the 184 patients who started treatment 
per protocol, the treatment effectiveness at PET-2 was 
evaluated in 150 patients: 110 (73.3 %) achieved a 
Complete Metabolic Response (CMR), 36 (24 %) a 
partial MR, 2 (1.3 %) — stable disease, while 2 patients 
(1.3 %) had primary refractory cHL. Radiation therapy 
was administered for 44 patients (22 %). At the time 
of this analysis, assessment of the complete treatment 
program’s effect was available for 75 patients: 69 
maintained a complete or partial metabolic response, 
and 6 experienced progression or recurrence of cHL 
(Table 2). With a median follow-up of 17 months 

(range 1–57), all patients are alive; 69 are in confirmed 
remission. A primary refractory course was noted in  
2 patients, and early relapse was detected in 4 patients 
(treatment failures — 8 % among those evaluated) from 
the group with unfavorable prognosis and advanced 
stages. The estimated two-year progression-free 
survival rate for the entire cohort is 92.7 % (Figure 1). 
No statistically significant differences in progression-
free survival were observed between the prognostic 
groups at this time.

Conclusions. Since the inception of the HL-Russia-1 
study, 15 clinics across Russia have participated. 
Interim results demonstrate the high effectiveness of 
the EACODD-14 regimen in advanced stages of cHL and 
successful PET-adapted therapy implementation across 
both federal and regional centers. This multicenter 
approach facilitates the recruitment of a large number 
of cHL patients in a relatively short period, enabling the 
evaluation of current standard treatment regimens in 
routine clinical practice and establishing a platform for 
trials involving new drugs and treatment approaches for 
Hodgkin Lymphoma.

Table 1. P[qe`kqpӗ ^d[o[^q`oepqe^p

Parameter Value

Sr]jeqq`_ ql ^llo_ek[qekc ^`kq`oҿ k ���

Ik^hr_`_ ek pqr_v mlmrh[qelk [k[hvpepҿ k ���

M`_e[k [c`ҿ v`[op ҫo[kc`Ҭ �� ҫ��Ӧ��Ҭ

F`k_`oҿ k ҫҧҬ

E`j[h` ��� ҫ��Ҭ

M[h` �� ҫ��Ҭ

Hepqlhlce^[h s[oe[kqҿ k ҫҧҬ

Nl_rh[o p^h`olpepҿ rkpm`^eƈ`_ �� ҫ��Ҭ

Nl_rh[o p^h`olpep qvm` � �� ҫ��Ҭ

Nl_rh[o p^h`olpep qvm` � �� ҫ��Ҭ

Meu`_ ^`hhrh[oeqv �� ҫ�Ҭ

Lvjmdl^vq`ӣ_`mh`q`_ �

Lvjmdl^vq`ӣoe^d � ҫ�Ҭ

Ukpm`^eƈ`_ � ҫ�Ҭ

Polcklpqe^ colrm ]v FHSF ^oeq`oe[ҿ k ҫҧҬ

D[ohv pq[c`pҿ a[slo[]h` molcklpep �� ҫ��Ҽ�Ҭ

D[ohv pq[c`pҿ rka[slo[]h` molcklpep �� ҫ��Ҽ�Ҭ

@_s[k^`_ pq[c`p ��� ҫ��Ҽ�Ҭ

Table 2. R`pmlkp` [pp`ppj`kq alo qdlp` tdl ^ljmh`q`_ arhh qo`[qj`kq molco[j ek HLӣRrppe[ӣ� pqr_v

GHSG Prognostic Group Remission, under ongoing 
observation Relapse or disease progression Pending data Total

D[ohv pq[c`pҿ a[slo[]h` molcklpep 4 � �� 24

D[ohv pq[c`pҿ rka[slo[]h` molcklpep �� 2 �� ��

@_s[k^`_ pq[c`p �� 4 �� 121

Total �� � ��� ���
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Long-term outcomes of allogeneic hematopoietic stem cell  
transplantation with fludarabine-bendamustine conditioning  

and posttransplantation cyclophosphamide in r/r Hodgkin lymphoma
Beynarovich, Anastasiia1; Lepik, Kirill2; Mikhailova, Natalia2; Borzenkova, Evgenia2;  

Volkov, Nikita2; Kondakova, Elena2; Vlasova, Julia2; Smirnova, Anna2;  
Stelmakh, Lilia2; Moiseev, Ivan2; Kulagin, Alexander2

1RM Flo][^d`s[ R`p`[o^d Ikpqeqrq` la P`_e[qoe^ Ok^lhlcvҿ H`j[qlhlcv [k_ To[kpmh[kq[qelkӀ  
IP P[shls Eeopq S[ekq P`q`op]roc Sq[q` M`_e^[h Ukes`opeqvҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ  

]`vk[olse^dkҦcj[ehҼ^ljӀ 2RM�Flo][^d`s[ R`p`[o^d Ikpqeqrq` la P`_e[qoe^ Ok^lhlcvҿ H`j[qlhlcv [k_ To[kpmh[kq[qelkӀ  
IP P[shls Eeopq S[ekq P`q`op]roc Sq[q` M`_e^[h Ukes`opeqvҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelk

Introduction. Despite significant advancements in 
treatment for classic Hodgkin lymphoma, the prognosis 
for patients with relapsed or refractory disease (r/r 
HL) remains dismal. Allogeneic hematopoietic stem cell 
transplantation (allo-HSCT) continues to be the only 
curative treatment option available for this group. While 
the efficacy of allo-HSCT is well-established, the optimal 
conditioning regimen and graft-versus-host disease 
(GVHD) prophylaxis for r/r HL remain undefined.

Study Objective. This study aimed to assess 
the outcomes of allo-HSCT using a fludarabine-
bendamustine (FluBe) conditioning regimen and GVHD 
prophylaxis with post-transplant cyclophosphamide 
(PTCy) in patients with r/r HL.

Methods. A retrospective analysis was conducted on  
69 patients with r/r HL who underwent allo-HSCT 
between 2014 and 2021 at the Raisa Gorbacheva Research 
Institute. The median age was 27 years (range 19–49). 
All patients received a reduced-intensity conditioning 
regimen (fludarabine 30 mg/m² and bendamustine  
130 mg/m² per day for 3 days) combined with PTCy-
based GVHD prophylaxis.

Results. Engraftment was documented in 64 patients 
(93 %). The three-year overall survival (OS) was 84 % 
(95% CI 74–99), while the event-free survival (EFS) was 
65 % (95% CI 54–79). The cumulative incidence of relapse 
(CIR) and non-relapse mortality (NRM) at three years 
were 21 % (95% CI 12–33) and 12 % (95% CI 6–23), 
respectively.

Allo-HSCT from haploidentical donors was associated 
with higher NRM, as well as reduced OS (HR 4.04, 95% CI 

1.16–14.00, p = 0.035) and EFS (OR 4.21, 95% CI 1.79–
9.90, p = 0.001). Conversely, allo-HSCT with unrelated 
donors demonstrated a lower relapse incidence (OR 
0.21, 95% CI 0.05–0.83, p = 0.02) and improved EFS (OR 
0.30, 95% CI 0.12–0.74, p = 0.009).

PBSC as a graft source were associated with 
advantages over bone marrow, including reduced relapse 
rates (OR 0.15, 95% CI 0.03–0.65, p = 0.002), higher EFS 
(OR 0.31, 95% CI 0.12–0.80, p = 0.01), and survival free 
from severe GVHD and relapse (OR 0.45, 95% CI 0.21–
0.98, p = 0.02). Allo-HSCT performed during complete 
response showed a trend toward improved OS (OR 0.22, 
95% CI 0.05–1.05, p = 0.06) compared to patients with 
active r/r HL at the time of transplantation. However, this 
factor did not significantly impact other transplantation 
outcomes. The cumulative incidence of grades II–IV 
acute GVHD (aGVHD) was 37 % (95% CI 26–50), while 
grades III–IV aGVHD occurred in 20 % (95% CI 22–33). 
Chronic GVHD (cGVHD) had a cumulative incidence of 
30 % (95% CI 20–44), with moderate or severe cGVHD 
developing in 17 % (95% CI 8–31). Acute GVHD was 
associated with a lower post-transplant relapse rate 
(OR 0.5, 95% CI 0.50–1.7, p = 0.01). However, grade 
III–IV aGVHD significantly increased transplant-related 
mortality (OR 2.4, 95% CI 0.57–10.1, p = 0.04) and 
the likelihood of developing chronic GVHD (OR 6.30, 
95% CI 2.49–15.9, p = 0.002). The three-year survival 
without severe GVHD and relapse after allo-HSCT was 
53 % (95% CI 39–65).

Conclusions. Allo-HSCT using the FluBe-PTCy regimen 
demonstrates favorable outcomes for r/r HL. Treatment 
outcomes were significantly impacted by donor type, 
graft source and pre-transplant disease status.
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Predictive factors of autologous stem cell transplantation  
outcomes after anti-PD-1 treatment in patients  

with relapsed/refractory classical Hodgkin lymphoma
Protopopova, Yulia1; Mochkin, Nikita2; Melnichenko, Vladimir3; Samoylova, Anastasia4;  

Mamedova, Aysel5; Bogatyrev, Vladimir6; Rukavitsyn, Anatoliy7; Smirnova, Elena8;  
Bannikova, Anna9; Shorokhov, Nikita10; Sarzhevsky, Vladislav11

1NI Peolcls N[qelk[h M`_e^[h [k_ Sroce^[h B`kq`oҿ H`j[qlhlcv [k_ Sq`j B`hh To[kpmh[kq[qelk Ukeqҿ Mlp^ltҿ Rrppe[k 
E`_`o[qelkҿ vrhmolqlmlmls[Ҧcj[ehҼ^ljӀ 2NI Peolcls N[qelk[h M`_e^[h [k_ Sroce^[h B`kq`oҿ H`j[qlhlcv [k_ Sq`j B`hh 

To[kpmh[kq[qelk Ukeqҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ kegeq[Ҽjl^dgekҦcj[ehҼ^ljӀ �NI Peolcls N[qelk[h M`_e^[h [k_ Sroce^[h 
B`kq`oҿ H`j[qlhlcv [k_ Sq`j B`hh To[kpmh[kq[qelk Ukeqҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ j`hke^dҦj[ehҼorӀ 4NI Peolcls N[qelk[h 

M`_e^[h [k_ Sroce^[h B`kq`oҿ H`j[qlhlcv [k_ Sq`j B`hh To[kpmh[kq[qelk Ukeqҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ  
S[jlvhls`��Ҧcj[ehҼ^ljӀ �NI Peolcls N[qelk[h M`_e^[h [k_ Sroce^[h B`kq`oҿ H`j[qlhlcv [k_ Sq`j B`hh To[kpmh[kq[qelk Ukeqҿ 
Mlp^ltҿ Rrppe[k E`_`o[qelkҿ @vp`hҼj[j`_ls[Ҽ[Ҧj[ehҼorӀ �NI Peolcls N[qelk[h M`_e^[h [k_ Sroce^[h B`kq`oҿ H`j[qlhlcv [k_ 

Sq`j B`hh To[kpmh[kq[qelk Ukeqҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ Shemk]luҦj[ehҼorӀ �NI Peolcls N[qelk[h M`_e^[h [k_ Sroce^[h 
B`kq`oҿ H`j[qlhlcv [k_ Sq`j B`hh To[kpmh[kq[qelk Ukeqҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ @����������Ҧv[k_`uҼorӀ  

8NI Peolcls N[qelk[h M`_e^[h [k_ Sroce^[h B`kq`oҿ H`j[qlhlcv [k_ Sq`j B`hh To[kpmh[kq[qelk Ukeqҿ Mlp^ltҿ Rrppe[k 
E`_`o[qelkҿ Dh`k[pjeoҦj[ehҼorӀ �NI Peolcls N[qelk[h M`_e^[h [k_ Sroce^[h B`kq`oҿ H`j[qlhlcv [k_ Sq`j B`hh To[kpmh[kq[qelk 
Ukeqҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ @kk[Ԛ][kkegls[Ҧj[ehҼorӀ ��NI Peolcls N[qelk[h M`_e^[h [k_ Sroce^[h B`kq`oҿ H`j[qlhlcv 
[k_ Sq`j B`hh To[kpmh[kq[qelk Ukeqҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ pdlolgdlsҼkpҦcj[ehҼ^ljӀ 11NI Peolcls N[qelk[h M`_e^[h [k_ 
Sroce^[h B`kq`oҿ H`j[qlhlcv [k_ Sq`j B`hh To[kpmh[kq[qelk Ukeqҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ sh[_eph[sp[oxd`spgvҦv[k_`uҼor

Objectives. Anti-PD-1 are highly effective treatment 
option for relapsed/refractory (r/r) classical Hodgkin 
Lymphoma (cHL). However, long-term progression-free 
survival (PFS) rate remains unsatisfactory. Consolidation 
with autologous stem cell transplantation (ASCT) after 
anti-PD-1 is relatively safe and feasible option even among 
previously chemorefractory patients. Nevertheless, there 
is not enough data regarding predictors of ASCT efficacy 
after anti-PD-1.

Aims. To identify predictive factors of ASCT outcomes 
after anti-PD-1 in patients with r/r сHL.

Methods. We retrospectively analyzed patients received 
anti-PD-1 based treatment as second-line or later therapy 
and subsequently underwent ASCT between 2018 and 
2024. Patients who received salvage therapy between 
anti-PD-1 and ASCT were not eligible.

Response was assessed using the Lugano criteria 
2014 and LYRIC. PFS and overall survival (OS) were 
estimated using the Kaplan-Meier method. Factors 
including number of lines of systemic therapy before 
anti-PD-1, interval from anti-PD-1 to ASCT (< 60 days or 
> 60 days) and refractory status to the last line prior to 
anti-PD-1 therapy were analyzed in the context of PFS 
impact. Safety was assessed using Common Terminology 
Criteria for Adverse Events (CTCAE) (v5.0).

Results. 97 patients were included in the final analysis. 
The median age at ASCT was 35 years (range, 19–56). 
The median number of prior systemic therapies before 
pretransplant anti-PD-1 was 2 (range, 1–7). 64 % of 
patients were refractory to one, 35 % to two, and 13.4 % 
to three consecutive lines of therapy immediately before 
pretransplant anti-PD-1. 30 % of patients received 
brentuximab vedotin (BV) prior to anti-PD-1 and 56.7 % 

of these patients were BV refractory. Anti-PD-1 was 
administered as monotherapy (38.2 %, n = 37) or in 
different combinations with chemotherapy (61.8 %,  
n = 60).

The median number of anti-PD-1 cycles in a 
pretransplant line was 6 (range, 2–52) with median time 
from the last anti-PD-1 dose to ASCT of 84 days (range, 23–
365). Pre-ASCT PET status: complete response (85.6 %), 
partial response (8.2 %), progressive disease (2 %) and 
indeterminate response (4.2 %). Major conditioning 
regimens for ASCT were BEAM (31 %) and BeEAC (67 %). 
9,2 % of patients received post- ASCT BV maintenance and 
8,2 % of patients anti-PD-1 maintenance.

At a median follow-up of 24 months, 2-year OS and 
PFS were 89 % and 80 %, respectively (Figure 1). Causes 
of death included transplant- related toxicity (5 patients), 
secondary AML (1 patient), progressive chronic heart 
failure (1 patient) and progressive cHL (2 patients). No 
significant PFS differences were observed based on the 
number of prior therapies, the time interval to ASCT and 
refractory status before anti-PD-1.

Anti-PD-1 therapy did not negatively impact on stem 
cell mobilization, harvesting and engraftment (Table 1).  
4 patients experienced fatal cardiotoxicity and  
1 patient — fatal cardiotoxicity in combination with 
fatal pulmonary toxicity. These cases likely had an 
immune-related genesis associated with anti-PD-1. Early 
transplant-related mortality was 5.2 %.

Conclusions. Our results contribute to the growing 
evidence supporting the safety and efficacy of ASCT 
consolidation following anti-PD-1 in r/r cHL. Attention 
should be paid to an early detection of possible life-
threatening immune related adverse events. Among all 
analyzed factors there were no significant that predicts 
ASCT outcomes.



12 V Школа молодых ученых

Figure 1. Sroses[h lrq^lj`pҼ ҫ@Ҭ Os`o[hh proses[h ek [hh qo[kpmh[kq`_ m[qe`kqp ҫk ԥ ��ҬҼ ҫAҬ Polco`ppelkӣao`` proses[h ek [hh qo[kpmh[kq`_ 
m[qe`kqp ҫk ԥ ��Ҭ

Table 1. Lepq la [k[hvp`_ m[o[j`q`op

T̀ oj m[o[j`q`o �Ҽ� ҫ�Ҽ�Ӧ��Ҽ�Ҭ

M`_e[k krj]`o la BC��Ԟ ^`hhp o`ekarp`_ҿ k ҫo[kc`Ҭ �� ҫ�Ӧ��Ҭ

M`_e[k qej` ql @NB Ԥ �Ҽ��Ԡ ���ԗLҿ _ ҫo[kc`Ҭ �� ҫ�Ӧ��Ҭ

Fo[_` � [k`je[ҿ k ҫҧҬ �� ҫ��Ҽ�Ҭ

Fo[_` � [k`je[ҿ k ҫҧҬ �� ҫ��Ҽ�Ҭ

Cl^rj`kq`_ eka`^qelkpҿ k ҫҧҬ �� ҫ��Ҽ�Ҭ

Bhlpqoe_e[h ^lheqepҿ k ҫҧҬ �� ҫ��Ҽ�Ҭ

N`rqolm`ke^ a`s`oҿ k ҫҧҬ �� ҫ��Ҽ�Ҭ

Fo[_` �Ӧ� jr^lpeqepҿ k ҫҧҬ � ҫ�Ҽ�Ҭ

Fo[_` �Ӧ� `kq`olm[qdvҿ k ҫҧҬ � ҫ�Ҽ�Ҭ

Dkco[aqj`kq pvk_olj`ҿ k ҫҧҬ �� ҫ��Ҽ�Ҭ

Fo[_` �Ӧ� ^[o_e[^ qlue^eqvҿ k ҫҧҬ � ҫ�Ҽ�Ҭ

Fo[_` � hrkc qlue^eqvҿ k ҫҧҬ � ҫ�Ҭ

M`_e[k _[vp lk m[o`kq`o[h [kqe]elqe^pҿ k ҫo[kc`Ҭ � ҫ�Ӧ��Ҭ

M`_e[k _[vp lk FӣBSEҿ k ҫo[kc`Ҭ � ҫ�Ӧ��Ҭ

PDFӣFӣBSE [_jekepqo[qelkҿ k ҫҧҬ � ҫ�Ҽ��Ҭ

M`_e[k krj]`o la mh[q`h`q qo[kparpelkpҿ k ҫo[kc`Ҭ � ҫ�Ӧ��Ҭ

M`_e[k krj]`o la RABp qo[kparpelkpҿ k ҫo[kc`Ҭ � ҫ�Ӧ��Ҭ

M`_e[k _ro[qelk la dlpmeq[hex[qelkҿ _ ҫo[kc`Ҭ �� ҫ��Ӧ��Ҭ

To[kpmh[kqӣo`h[q`_ jloq[heqv [q ��� _[vpҿ k ҫҧҬ � ҫ�Ҽ�Ҭ

A B
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Introduction. Chemotherapy have improved the 
prognosis of patients with classical Hodgkin’s lymphoma 
(cHL), but 20–30 % of patients has disease relapse. The 
choice ot therapy for relapsed or refractory (r/r) cHL 
is autologous hematopoietic stem cell transplantation 
(autoHSCT), preceded by salvage chemotherapy. There are 
currently no randomized studies comparing the efficacy of 
different salvage chemotherapy. According to Santoro et al, 
the 5-year progression-free survival with BeGEV followed 
by autoHSCT is 59 %. The Nivo-BeGEV seems optimal 
because it has satisfactory toxicity and high efficacy.

Objectives. To evaluate the efficacy of autoHSCT ± 
maintenance with nivolumab in r/r cHL. 

Methods. This prospective clinical study was conducted at the 
National Medical Research Centre for Hematology, Moscow, 
Russian Federation from 2018 to 2024. The study included 
122 patients: 70 men, 52 women. All patients were examined 
before therapy according to clinical guidelines. Patient 
characteristics are presented in Table 1. After confirmation of 
r/r cHL, were administered 2 courses of Nivo-BeGEV. When 
remission was achieved, we did BeEAM conditioning and 
autoHSCT. Patients were given maintenance therapy with 

nivolumab for a year after completion of therapy if checkpoint 
inhibitors were available.

Results. The study included 122 patients with r/r cHL. 
The Nivo-BeGEV was implemented in 31/122 (25.4 %) 
patients in the National Medical Research Centre for 
Hematology and 91/122 (74.6 %) patients in other 
hospitals.

112/122 (91.8 %) patients after Nivo-BeGEV 
remission was achieved: after 2 cycles 83/122 (68 %). 
Mobilization of HSC was ineffective in 9/102 (7.4 %), 
refusal of autoHSCT in 20 cases (16.4 %).

25 patients who didn’t undergo auto-HSCT received 
maintenance therapy with nivolumab.

AutoHSCT was performed in 91/122 (74.6 %) 
patients. In 2 cases, autoHSCT couldn’t be performed due 
to the effect Nivo-BeGEV. After autoHSCT, maintenance 
with nivolumab was performed 42/91 (46.1 %), 49/91 
(53.9 %) patients didn’t receive it.

With an observation period from 3 to 73 (median 24) 
months, the 3-year relapse-free survival in the group 
of patients who underwent autoHSCT with nivolumab 
maintenance was 100 %, without maintenance 89.9 %  
(p = 0.03). In the groups without autoHSCT, with 

Autologous hematopoietic stem cell transplantation  
and nivolumab as maintenance therapy in relapsed  

and refractory classical Hodgkin lymphoma
Fastova, Ekaterina1; Mangasarova, Yana2; Magomedova, Aminat3; Moiseeva, Tatyana4;  

Margolin, Oleg5; Bagova, Madina6; Nesterova, Ekaterina7; Vonkov, Evgeniy8

1N[qelk[h M`_e^[h R`p`[o^d B`kqo` alo H`j[qlhlcvҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ arc[olԚ��Ҧj[ehҼorӀ 2N[qelk[h M`_e^[h 
R`p`[o^d B`kqo` alo H`j[qlhlcvҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ sҼgҼf[k[Ҧj[ehҼorӀ �N[qelk[h M`_e^[h R`p`[o^d B`kqo` alo 

H`j[qlhlcvҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ j[jek[qҦj[ehҼorӀ 4N[qelk[h M`_e^[h R`p`[o^d B`kqo` alo H`j[qlhlcvҿ  
Mlp^ltҿ Rrppe[k E`_`o[qelkҿ jlep``s[ҼqҦ]hll_ҼorӀ �N[qelk[h M`_e^[h R`p`[o^d B`kqo` alo H`j[qlhlcvҿ Mlp^ltҿ Rrppe[k 

E`_`o[qelkҿ j[oclhekҼlҦ]hll_ҼorӀ �N[qelk[h M`_e^[h R`p`[o^d B`kqo` alo H`j[qlhlcvҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ 
][cls[ҼjҦ]hll_ҼorӀ �N[qelk[h M`_e^[h R`p`[o^d B`kqo` alo H`j[qlhlcvҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ k`pq`ols[Ҽ`Ҧ]hll_ҼorӀ 

8N[qelk[h M`_e^[h R`p`[o^d B`kqo` alo H`j[qlhlcvҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ xslkglsҼ`Ҧ]hll_Ҽor

Table 1. Bd[o[^q`oepqe^p la m[qe`kqp ek oԗo ^LH ҫk�ԥ ���Ҭ

Parameters Value

M[h`pҿ k ҫҧҬ �� ҫ��Ҽ�Ҭ

E`j[h`pҿ k ҫҧҬ �� ҫ��Ҽ�Ҭ

M`_e[k ҫo[kc`Ҭ [c`ҿ v`[op �� ҫ��Ӧ��Ҭ

Aӣpvjmqljp [q qd` qej` la pq[oqekc NeslӣA`FDVҿ k ҫҧҬ �� ҫ��Ҽ�Ҭ

Alk` j[oolt ekslhs`j`kq [q qd` qej` la pq[oqekc NeslӣA`FDVҿ k ҫҧҬ �� ҫ�Ҽ�Ҭ

Alk` ekslhs`j`kq [q qd` qej` la pq[oqekc NeslӣA`FDVҿ k ҫҧҬ �� ҫ��Ҽ�Ҭ

Duqo[kl_[h h`pelkp [q qd` qej` la pq[oqekc NeslӣA`FDVҿ k ҫҧҬ �� ҫ��Ҽ�Ҭ

ӛArhgvӜ ]`alo` NeslӣA`FDVҿ k ҫҧҬ �� ҫ��Ҽ�Ҭ

R[_e[qelk qd`o[mv ]`alo` NeslӣADFDVҿ k ҫҧҬ �� ҫ��Ҽ�Ҭ

M`_e[k ҫo[kc`Ҭ la qd`o[me`p [q qej` la NeslӣA`FDV � ҫ�Ӧ�Ҭ
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Figure 1. ҫ@Ҭ R`h[mp`ӣao`` proses[hҼ ҫAҬ Ds`kqӣao`` proses[hҾ o`_ hek`�ө [rqlHSBT teqdlrq j[ekq`k[k^` qd`o[mv teqd keslhrj[]ҿ co``k 
hek`�ө teqdlrq [rqlHSBT teqdlrq j[ekq`k[k^` qd`o[mvҿ lo[kc` hek`�ө teqdlrq [rqlHSBT teqd j[ekq`k[k^` qd`o[mv teqd keslhrj[]ҿ 
]hr` hek`�ө [rqlHSBT teqd j[ekq`k[k^` qd`o[mv teqd keslhrj[]

A

B

or without maintenance 79.2 % and 50 % (p = 0.03)  
(Figure 1, A). The 3-year event-free survival in the group 
without autoHSCT without or with maintenance was 
25 % and 65.5 % (p < 0.0001). In the groups of patients 
who underwent autoHSCT with or without maintenance 
100 % and 90.1 % (p < 0.0001) (Figure 1, B).

Conclusions. Study shows that autoHSCT 
demonstrates the best results in terms of relapse-free 
survival, event-free survival compared to patients who 
failed autoHSCT. Considering that 7.4 % of patients 

failed mobilization HSC, it is necessary to consider 
the feasibility of collection of HSC before the second-
line or after the first anti-relapse therapy. According 
to research relapse will occur in up to 50 % of 
patients, despite autoHSCT. To improve the results, it 
is possible to use maintenance therapy after autoHSCT. 
It has been shown that maintenance with nivolumab 
increases the chances of relapse-free survival. Thus, 
support with checkpoint inhibitors is preferable for all 
patients, especially for those who are not candidates 
for autoHSCT.

Comparison of toxicity and efficacy of conditioning regimens  
(BeEAC, LEAM, CLV) before autologous stem cell transplantation  

for the treatment of primary refractory and relapsed Hodgkin’s lymphoma
Samoylova, Anastasiia1; Sarzhevskiy, Vladislav2; Melnichenko, Vladimir3; Mochkin, Nikita4;  

Smirnova, Elena5; Bogatyrev, Vladimir6; Bannikova, Anna3; Mamedova, Aysel3

1NI Peolcls N[qelk[h M`_e^[h [k_ Sroce^[h B`kq`oҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ p[jlvhls`��Ҧcj[ehҼ^ljӀ 2NI Peolcls 
N[qelk[h M`_e^[h [k_ Sroce^[h B`kq`oҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ sh[_p[o���Ҧcj[ehҼ^ljӀ �NI Peolcls N[qelk[h M`_e^[h [k_ 
Sroce^[h B`kq`oҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ c`j^heke^Ҧj[ehҼorӀ 4NI Peolcls N[qelk[h M`_e^[h [k_ Sroce^[h B`kq`oҿ Mlp^ltҿ 

Rrppe[k E`_`o[qelkҿ ke^gj`_Ҧv[k_`uҼorӀ �NI Peolcls N[qelk[h M`_e^[h [k_ Sroce^[h B`kq`oҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ 
`h`k[pjeoҦj[ehҼorӀ �NI Peolcls N[qelk[h M`_e^[h [k_ Sroce^[h B`kq`oҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ phemk]luҦj[ehҼor

Background. High-dose chemotherapy (HDCT) 
followed by autologous transplantation of 
hematopoietic stem cells (ASCT) is the gold standard 

of treatment for patients with primary-refractory and 
relapsed forms of Hodgkin’s lymphoma (R/R HL). 
The aims of conditioning regimen are to eradicate the 

Mlkqdp

Mlkqdp
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tumor and increase the depth of remission. There are 
several most commonly used conditioning regimens 
for HDCT followed ASCT. Retrospective comparisons 
of different conditioning regimens before auto-HSCT 
remain relevant for assessing efficacy and toxicity and 
optimizing approaches to auto-HSCT in the absence of 
randomized studies.

Objectives. Comparison conditioning regimens (CLV, 
LEAM, BeEAC) before auto-HSCT for patients with 
primary refractory and relapsed HL in single center.

Methods. In retrospective study were included 279 
patients 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 
(cyclophosphamide, lomustine, etoposide) — 78 patients, 
LEAM (lomustine, etoposide, cytarabine, melphalan) — 
129 patients, BeEAC (bendamustine, cytarabine, 
etoposide, cyclophosphamide) — 72 patients.

Results. Hematologic toxicity of different regimens 
(CLV, LEAM, BeEAC). All patients had engraftment. All 
patients developed grade IV neutropenia, anemia with/
without transfusion necessity, severe thrombocytopenia 
with transfusion requirements in most cases. Duration 
of neutropenia was the same — 9 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 (median) in LEAM and 
BeEAC regimens. (p > 0,05).

Non-hematologic toxicity. 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, 
nephrotoxicity, or infectious complications in different 
regimens. Transplant-related mortality (until D + 30) 
was: CLV — 1,3 %, LEAM — 3,1 %, BeEAC — 2,8 % (р > 
0,05) (Table 1).

Efficiency of condition regimens. The highest rate 
of complete response after HDCT and auto-HSCT was 
in BeEAC (p < 0.001). Progression-free survival was 
comparable in all groups. Comparison of overall survival 
(OS) and progression free survival (PFS) of different 
regimens is shown in Figures 1,2.

Conclusion. HDCT followed ASCT is the best 
therapeutic approach for a R/R HL. BeEAC, LEAM and 
CLV conditioning regimens being considered as viable 
alternatives. Our results suggest a comparable efficacy of 
BeEAC, LEAM and CLV conditioning in terms of survival 
and disease control. However, we also observed higher 
rates of gastrointestinal and cardiac toxicities in patients 
transplanted after LEAM and BeEAC. Differences in the 

Table 1. Nlkӣd`j[qlhlce^ qlue^eqv la _eƆ`o`kq o`cej`kp

Characteristic CLV (n = 78) LEAM (n = 129) BeEAC (n = 72)

Oo[h jr^lpeqep ҫWHO ^oeq`oe[Ҭҿ Fo[_` III [k_ IVҿ k ҫҧҬ � ҫ�ҿ�Ҭ �� ҫ�ҿ�Ҭ � ҫ�ҿ�Ҭ

Dkq`olm[qdvҿ Fo[_` III [k_ IVҿ k ҫҧҬ � ҫ�ҿ�Ҭ �� ҫ��ҿ�Ҭ �� ҫ��ҿ�Ҭ

B[o_elqlue^ `Ɔ`^qpҿ k ҫҧҬ � ҫ�ҿ�Ҭ � ҫ�ҿ�Ҭ � ҫ�ҿ�Ҭ

Prhjlk[ov qlue^eqvҿ k ҫҧҬ � ҫ�ҿ�Ҭ � ҫ�Ҭ � ҫ�ҿ�Ҭ

H`m[qe^ qlue^eqv ҫBTB@D �Ҽ�ҿ ����Ҭҿ Fo[_` III [k_ IVҿ k ҫҧҬ � ҫ�ҿ�Ҭ � ҫ�ҿ�Ҭ � ҫ�ҿ�Ҭ

Ika`^qelkҿ k ҫҧҬ �� ҫ��Ҭ �� ҫ��Ҭ �� ҫ��ҿ�Ҭ

Figure 1. Os`o[hh proses[h ҫm ԥ �ҿ��Ҭ Figure 2. Polco`ppelkӣao`` proses[h ҫm ԥ �ҿ��Ҭ
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non-hematological toxicity profile of these regimens may 
serve as a criterion for personalized choice of conditioning 
regimen in patients with different comorbidities. 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.

Treatment outcomes in young patients with previously untreated  
mantle cell lymphoma: results from single institute experience

Koshkina, Uliana1; Shpirko, Valeria2; Semenova, Anastasia3; Tupitsina, Daria4;  
Kichigina, Maria5; Arakelyan, Arman6; Ramazanova, Selmi7; Tumyan, Gayane8;  

Baranova, Olga9; Petrova, Galina10; Nikiforova, Natalya11; Monin, Ilia12

1Ok^lhlcepqҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ glpdgek[ӣfrhe[�Ҧv[k_`uҼorӀ 2NN�Ahlgdek N[qelk[h M`_e^[h R`p`[o^d  
B`kq`o la Ok^lhlcvҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ pdmeoglҼs[h`ov[Ҧv[k_`uҼorӀ �NN�Ahlgdek N[qelk[h M`_e^[h  

R`p`[o^d B`kq`o la Ok^lhlcvҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ p`j`kls[Ҽolk^Ҧcj[ehҼ^ljӀ 4NN�Ahlgdek N[qelk[h  
M`_e^[h R`p`[o^d B`kq`o la Ok^lhlcvҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ _kqԚolk^Ҧj[ehҼorӀ �NN�Ahlgdek N[qelk[h  
M`_e^[h R`p`[o^d B`kq`o la Ok^lhlcvҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ geq^dj[oҦj[ehҼorӀ �NN�Ahlgdek N[qelk[h  

M`_e^[h R`p`[o^d B`kq`o la Ok^lhlcvҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ [oj[kҼor��Ҧcj[ehҼ^ljӀ �NN�Ahlgdek N[qelk[h  
M`_e^[h R`p`[o^d B`kq`o la Ok^lhlcvҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ p`hv[Ҽo[j[x[kls[Ҧ]gҼorӀ 8NN�Ahlgdek  
N[qelk[h M`_e^[h R`p`[o^d B`kq`o la Ok^lhlcvҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ c[vqrjҦj[ehҼorӀ �NN�Ahlgdek  

N[qelk[h M`_e^[h R`p`[o^d B`kq`o la Ok^lhlcvҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ ][o[kls[ӣ^o^Ҧj[ehҼorӀ ��NN�Ahlgdek  
N[qelk[h M`_e^[h R`p`[o^d B`kq`o la Ok^lhlcvҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ c[hek[Ԛm`qols[Ҧ]gҼorӀ  

11NN�Ahlgdek N[qelk[h M`_e^[h R`p`[o^d B`kq`o la Ok^lhlcvҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ ]jqԚ]hlgdek[Ҧj[ehҼorӀ 
12NN�Ahlgdek N[qelk[h M`_e^[h R`p`[o^d B`kq`o la Ok^lhlcvҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ _oӣjlkekҼehe[Ҧv[k_`uҼor

Background. Mantle cell lymphoma (MCL) is accounts 
for up to 5–10 % of all B-cell lymphomas worldwide, 
characterized by the presence of t(11;14)(q13;q32), 
which juxtaposes the CCDN1 gene with the immunoglobin 
heavy chain locus, leading to overexpression of cyclin D1.

The disease occurs predominantly among middle-
aged and elderly men (median age 65–75 years, M:W/4:1). 
MCL is characterized by an extremely heterogeneous 
course, from indolent non-nodal forms to aggressive 
variants with rapid rates of tumor progression, short 
response to chemotherapy and frequent relapses. The 
diversity of clinical manifestations of MCL requires a 
different approach to treatment.

Objectives. We aimed to evaluate the clinical 
characteristics and the efficacy of different 
immunochemotherapy regimens among young patients 
with previously untreated MCL.

Methods. 38 patients (pts) under 60 years with MCL had 
been treated from 2010 to 2024 in “National Medical 
Research Center of oncology named after N.N. Blokhin” 
were included in the study. Men were 27 (71 %), III–IV 
stages were detected in 34 (89 %) pts, B-symptoms — 
20 (53 %), LDH < ULN — 15 (40 %) pts. Bone marrow 
involvement detected in 23 (60 %), splenomegaly in 17 
(45 %) pts. According to the international prognostic 
index (MIPI), 10 pts were included in the high-risk group, 
13 — intermediate, 15 — low-risk. The blastoid variant 
of MCL occurring in 13 %, higher Ki-67 proliferation 
index (Ki-67 ≥ 30 %) in 26 % pts.

Results. Since the analysis covers a long period of 
time over 15 years, the treatment programs were 
differed. 26 pts received intensive regimens (R-Hyper-
CVAD/R-MA — 4 pts, R-CHOP/R-HDAra-C — 11 pts, 
R-CHOP/R-DHA(P,Ox) — 11 pts, 7 of 11 used BTK 
inhibitor (ibrutinib) in combination with R-CHOP). 
As a consolidation of the achieved response, 14 pts 
underwent autologous stem-cell transplant and  
8 pts with CR are scheduled to undergo auto-HSCT.  
12 pts received several nonintensive regimens (R-BAC, 
R-CHOP, VR-CAP). Most patients (90 %) have been 
receiving rituximab maintenance for 2–3 years. The 
objective effect (OE) (CR+nCR) of the treatment was 
achieved in 92 % of patients. The 3-year progression-
free survival (PFS) rate was 69 % (median 39 months), 
overall survival — 95 % (median 84 months).

Intensive treatment, independent of regimens types, 
are highly effective (3-year PFS 82 %, median 132 
months) compared to non-intensive regimens (3-year 
PFS 31 %, median 23 months) for pts with MCL (p = 
0,001).

Conclusion. Intensive immunochemotherapy regimens 
are highly effective for young patients with MCL. The 
search for effective and non- toxic combinations, adding 
ibrutinib during induction and as maintenance, is still 
going on, it will allow to determine the optimal treatment 
for MCL patients in the future.

Keywords: j[kqh` ^`hh hvjmdlj[ҿ qo`[qj`kqҼ
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First-line therapy for primary central nervous system  
lymphoma in Saint Petersburg: retrospective multicenter study

Markelov, Vladislav1; Gavrilenko, Andrey1; Osipov, Yuri2; Alekseeva, Julia2;  
Uspenskaya, Olga3; Ulyanova, Margarita3; Volchenkov, Stanislav4; Khasanova, Nelly5;  

Potapenko, Vsevolod5; Krivitskaya, Maria1; Popova, Marina1; Zalaylov, Yuri1;  
Fedorova, Liudmila1; Lepik, Kirill1; Pavlyuchenko, Elena6; Vinogradova, Julia7;  

Ukrainchenko, Ecatherine8; Kuvshinov, Alexey9; Zyuzgin, Ilia4; Medvedeva, Nadezhda5;  
Voloshin, Sergey3; Salogub, Galina2; Mikhailova, Natalia1; Kulagin, Alexander1

1RM Flo][^d`s[ R`p`[o^d Ikpqeqrq` la P`_e[qoe^ Ok^lhlcvҿ H`j[qlhlcv [k_ To[kpmh[kq[qelkӀ  
IP P[shls Eeopq S[ekq P`q`op]roc Sq[q` M`_e^[h Ukes`opeqvҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ  

j[o^g`hlsҼsh[_eph[s�Ҧj[ehҼorӀ 2V@ @hj[xls N[qelk[h M`_e^[h R`p`[o^d B`kq`oҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ 
j[o^g`hlsҼsh[_eph[s�Ҧj[ehҼorӀ �L`kekco[_ R`celk[h Bheke^[h Hlpmeq[hҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ  

j[o^g`hlsҼsh[_eph[s�Ҧj[ehҼorӀ 4NN P`qols N[qelk[h M`_e^[h R`p`[o^d B`kq`o alo Ok^lhlcvҿ S[ekq P`q`op]rocҿ  
Rrppe[k E`_`o[qelkҿ j[o^g`hlsҼsh[_eph[s�Ҧj[ehҼorӀ �Mrke^em[h Bheke^[h Hlpmeq[h NlҼ ��ҿ S[ekq P`q`op]rocҿ  
Rrppe[k E`_`o[qelkҿ j[o^g`hlsҼsh[_eph[s�Ҧj[ehҼorӀ �M`^dkegls NloqdӣW`pq`ok Sq[q` M`_e^[h Ukes`opeqvҿ  

S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ j[o^g`hlsҼsh[_eph[s�Ҧj[ehҼorӀ �@M Fo[kls Rrppe[k R`p`[o^d  
B`kq`o alo R[_elhlcv [k_ Sroce^[h T̀ ^dklhlce`pҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ  

j[o^g`hlsҼsh[_eph[s�Ҧj[ehҼorӀ 8Mrke^em[h Bheke^[h Hlpmeq[h NlҼ ��ҿ S[ekq P`q`op]rocҿ  
Rrppe[k E`_`o[qelkҿ j[o^g`hlsҼsh[_eph[s�Ҧj[ehҼorӀ �Rrppe[k R`p`[o^d Ikpqeqrq` la H`j[qlhlcv  

[k_ To[kparpelhlcvҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ j[o^g`hlsҼsh[_eph[s�Ҧj[ehҼor

Introduction. Primary central nervous system 
lymphoma (PCNSL) is a rare type of non-Hodgkin 
lymphoma, characterized by an aggressive clinical 
course. Currently in Russia there is neither sufficient 
information about the profile of patients with PCNSL nor 
standardized approaches to treatment.

Objectives. The aim of this study was to assess 
clinical and epidemiological characteristics of patients 
(pts) with PCNSL, the therapeutic landscape, as well  
as treatment outcomes and factors influencing them.

Methods. The study included 110 adult pts with 
histologically confirmed diagnosis of PCNSL from 
9 centers in St. Petersburg who received treatment 
between 2010 and 2024. Main characteristics of pts and 
disease are summarized in Table 1.

Results. Median time from the onset of symptoms to the 
first visualization was 0,6 mo (0,0–25,4), to diagnosis — 
2,7 mo (0,5–146), to the start of treatment — 3,6 mo 
(0,6–34,4). Median time from diagnosis to initiation 
of therapy was 0,7 mo (0,03–25,6). A delay in therapy 
from diagnosis of more than 0,7 mo was of worse 
overall survival (OS) (p = 0,041). In 3 % of pts (n = 3), 
the diagnosis was verified after beginning therapy. 
Stereotactic biopsy was performed in 48 % pts (n = 
53), while surgical resection of the tumor was done in 
52 % (n = 57). As first-line therapy, 94 % of pts (n = 104) 

received immuno- and/or chemotherapeutic regimens 
(ICT), 5 % of pts (n = 5) received radiation therapy 
(RT) with (n = 1) or without (n = 4) subsequent use 
of chemotherapy, and 1 pt (1 %) was treated by only 
glucocorticosteroids. Among all pts with CD20-positive 
PCNSL, 83 % (n = 90) received rituximab in first line. 
In the structure of ICT, regimens based on high-dose 
methotrexate (HD-MTX) accounted for 90 % (n = 94). 
The most frequently used ICT was protocol R-HD-MTX-
AraC, which was applied to 40 % pts (n = 42). More 
detailed information about treatment is presented in 
Table 2. Among pts receiving ICT, the rate of overall 
response (OR) and complete response (CR) was 60 % 
(n = 62) and 27 % (n = 28), respectively. The disease 
status of 12 % pts (n = 12) remained unknown due to 
death before restaging. In the initial RT group, OR and 
CR was confirmed in 80 % pts (n = 4). At the data cut-off, 
median follow-up from the time of diagnosis was 17,8 mo  
(0,4–151,1). In the total group, 2-year OS was 43,7 % 
(median 19,4 mo), and 2-year progression-free survival 
(PFS) was 30,8 % (median 8,4 mo) (Figure 1). Among 
pts with OR, only 38 % pts (n = 25) received subsequent 
consolidation: 24 % (n = 16) - autologous hematopoietic 
stem cell transplantation, 11 % (n = 7) — RT, 3 % (n = 
2) — combination of these methods. The 2-year OS 
in pts with OR who received consolidation was 82 % 
versus 45,6 % (median 19,4 mo) without consolidation 
(p = 0,005), and the 2-year PFS was 68,3 % versus 28 % 
(median 9,2 mo), respectively (p = 0,001) (Figure 2).
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Table 1. A[p`hek` ^d[o[^q`oepqe^p 

Characteristic n = 110 (100 %)

S`uҿ k ҫҧҬ

j[h` �� ҫ��Ҭ

a`j[h` �� ҫ��Ҭ

@c` [q _e[cklpepҿ j`_e[k ҫo[kc`Ҭ �� ҫ��Ӧ��Ҭ

DBOF p^lo`ҿ k ҫҧҬ

DBOF � �� ҫ��Ҭ

DBOF � �� ҫ��Ҭ

DBOF � �� ҫ��Ҭ

DBOF � � ҫ�Ҭ

HIVӣeka`^qelkҿ k ҫҧҬ

HIVӣk`c[qes` ��� ҫ��Ҭ

HIVӣmlpeqes` � ҫ�Ҭ

Hepqlhlce^ pr]qvm`ҿ k ҫҧҬ

CeƆrp` h[oc` Aӣ^`hh hvjmdlj[ ��� ҫ��Ҭ

FBA pr]qvm` �� ҫ��Ҭ

klkӣFBA pr]qvm` �� ҫ��Ҭ

rkgkltk �� ҫ��Ҭ

Hecdӣco[_` Aӣ^`hh hvjmdlj[ҿ NOSҿ k ҫҧҬ � ҫ�Ҭ

Arogeqq hvjmdlj[ � ҫ�Ҭ

P`oemd`o[h Tӣ^`hh hvjmdlj[ � ҫ�Ҭ

Ll^[hex[qelk la qd` h`pelkpҿ k ҫҧҬ

Ao[ek �� ҫ��Ҭ

L`mqlj`kekc`[h � ҫ�Ҭ

Blj]ek`_ �� ҫ��Ҭ

Ao[ek Ԟ h`mqlj`kekc`[h �� ҫ��Ҭ

Ao[ek Ԟ ekqo[l^rh[o � ҫ�Ҭ

Ao[ek Ԟ pmek[h ^lo_ � ҫ�Ҭ

N[qro` la qd` h`pelkpҿ k ҫҧҬ

C``m pqor^qro` h`pelk �� ҫ��Ҭ

Mrhqeal^[h h`pelkp �� ҫ��Ҭ

C``m pqor^qro` [k_ jrhqeal^[h h`pelkp �� ҫ��Ҭ

Figure 1. Os`o[hh [k_ molco`ppelkӣao`` proses[h ek c`k`o[h colrm Figure 2. Ijm[^q la ̂ lkplhe_[qelk lk ls`o[hh [k_ molco`ppelkӣao`` 
proses[h ek m[qe`kqp teqd l]f`^qes` o`pmlkp`
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Table 2. Bd[o[^q`oepqe^p la ƈopq hek` qd`o[mv 

Characteristic n (%)

Immuno- and/or chemotherapy 104 (94)

Ok` [c`kq � ҫ�Ҭ

Ttl [c`kqp �� ҫ��Ҭ

Tdo`` [c`kqp �� ҫ��Ҭ

ԩ� [c`kqp �� ҫ��Ҭ

Radiotherapy 5 (5)

R[_elqd`o[mv [hlk` � ҫ�Ҭ

R[_elqd`o[mv Ԟ Lljrpqek` � ҫ�Ҭ

Glucocorticoids 1 (1)

High-dose methotrexate regimens 94 (90)

RӣMTXӣ@o[B �� ҫ��Ҭ

RӣMTX �� ҫ��Ҭ

RӣMTXӣT̀ jlxlhlje_` � ҫ�Ҭ

RӣMTXӣVekӣPol^[o][xek`ԗC[^[o][xek` � ҫ�Ҭ

MTXӣ@o[B � ҫ�Ҭ

RӣMTXӣ@o[BӣTdelq`m[ � ҫ�Ҭ

MTX � ҫ�Ҭ

RӣMTXӣVekӣTdelq`m[ � ҫ�Ҭ

RӣMTXӣVek � ҫ�Ҭ

RӣMTXӣVekӣC[^[o][xek`ӣL`k[he_lje_` � ҫ�Ҭ

RӣMTXӣPol^[o][xek`ӣLljrpqek` � ҫ�Ҭ

RӣMTXӣB[ojrpqek` � ҫ�Ҭ

RӣMTXӣPol^[o][xek` � ҫ�Ҭ

Other regimens ҫRӣC`VIB ԧ T̀ jlxlhlje_`ҿ R ԧ T̀ jlxlhlje_`ҿ R ԧ Neslhrj[]ҿ @o[Bӣ
Vekҿ VekӣLljrpqek`Ҭ

10 (10)

Rituximab in CD20-positive lymphoma 90 (83)

Consolidation response 25 (38)

@rqlHSBT �� ҫ��Ҭ

R[_elqd`o[mv � ҫ��Ҭ

@rqlHSBT Ԟ R[_elqd`o[mv � ҫ�Ҭ

Conclusions. The analysis identified a number of problems 
faced by pts with PCNSL: excessive surgical interventions, 
delays in making the correct diagnosis and initiating 

treatment, use of suboptimal treatment regimens, and failure 
to consolidate response. In pts who underwent consolidation, 
survival rates were comparable with global data.

Comparative effectiveness of the NHL-BFM-90 and R-CHOP  
programs in HIV-infected patients with Burkitt’s lymphoma

Hovhannisyan, Arman; Dudina, Galina; Mabudzade, Chingiz

@S Llcekls Mlp^lt Bheke^[h S^e`kqeƈ^ B`kq`oҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ  
[Ҽlc[kkepv[kҦjgk^ҼorӀ cҼ_r_ek[Ҧjgk^Ҽor

Background. People living with HIV (PLWH) have 
an increased risk of developing malignant neoplasms 
compared to the general population. The life expectancy 

of a patient with HIV infection on antiretroviral therapy 
(ART) is currently 60 to 75 years, but depends largely 
on the CD4-positive cell count at HIV diagnosis and 
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patient compliance. Currently, the risk of developing 
NHL during HIV infection remains 11–200 times higher 
than in immunocompromised patients, despite the use of 
personalised, highly specific ART. By the age of 75, the 
cumulative incidence of NHL in HIV-infected patients is 
4.4 %, compared with 0.01 % in HIV-uninfected patients. 
Indicators of HIV infection — low CD4+ count and high 
viral load (VL) — are negative factors for chemotherapy 
in HIV-associated lymphoma. Burkitt’s lymphoma (BL) 
is one of the most common lymphoproliferative HIV-
associated diseases with a worse prognosis than diffuse 
large B-cell lymphoma.

Objectives. Our aim was to compare the toxicity 
and effectiveness of NHL-BFM-90 and R-CHOEP 
chemotherapy protocols in HIV-infected patients with 
BL for the period from 2012 to 2022 at the hematology 
department of the Moscow Clinical Scientific Center.

Methods. The results of treatment of 32 HIV-infected 
patients with BL were analyzed who received therapy 
at the hematology department of the Moscow Clinical 
Scientific Center from 2012 to 2022.There were two 
cohorts: group 1 (18 patients) who were treated with the 
R-CHOEP protocol and group 2 (14 patients) treated with 

the NHLBFM-90 protocol. Median age were 33 years and 
28 years respectively.

Results. The 3-year overall survival (OS) was 46 % in 
the R-CHOEP arm and 72 % in the NHL-BFM-90 arm. 
Due to toxicity, the development of bacterial and fungal 
complications with damage to lung tissue and the 
gastrointestinal tract in the first group, the intercourse 
intervals were extended to a maximum of 42 days and up 
to 56 days in the second group. The number of patients 
with a complete treatment programme (6 courses of 
RCHOEP) was 8, with 10 patients for the NHL BFM-90. 
The prescription of a subsequent line of therapy in group 
1 was due to primary resistance in 100 % of cases. In the 
second group, 2 patients had resistance and 2 patients 
had progression of HIV infection. The number of serious 
complications did not correlate with the choice of 
treatment option, but was directly related to the duration 
of HIV infection, the level of CD4+ lymphocytes and the 
viral load.

Summary/Conclusion. Treatment of BL in HIV PLWH 
with high-dose chemotherapy NHL-BFM-90 protocol has 
an OS advantage compared to the less toxic chemotherapy 
according to the R-CHOEP program.

Pathomorphologic aspects of the tumor microenvironment  
in predicting the course of nodular sclerosis classical Hodgkin lymphoma 

Minaev, Maksim; Diakonov, Dmitriy

Keols R`p`[o^d Ikpqeqrq` la H`j[qlhlcv [k_ To[kparpelhlcvҿ Keolsҿ  
Rrppe[k E`_`o[qelkҿ jek[vglҦcj[ehҼ^ljӀ _e[glklsҦkeecmgҼor

Introduction. Nodular sclerosis classical Hodgkin 
lymphoma (NSCHL) is a common subtype of Hodgkin 
lymphoma, characterised by a distinctive nodular pattern 
and the presence of fibrotic bands. Notwithstanding 
the favourable survival rates associated with the 
current therapeutic modalities, approximately 30 % 
of cases experience relapse or resistance. The tumour 
microenvironment (TME) in NSCHL is of critical 
prognostic importance, with cellular components such 
as macrophages, granulocytes, B-cells and T-cells having 
the potential to impact patient outcomes.

Methods. The study examined formalin-fixed paraffin-
embedded histological samples of lymph nodes from 
70 patients diagnosed with NSСHL and treated between 
2006 and 2020. The standard first-line chemotherapy 
regimens employed were ABVD (n = 10) and BEACOPP-14 
(n = 60) (Table 1).

Immunohistochemical staining identified TME cells 
that exhibited markers. The following markers were 
identified: CD163, CD68, CD15, CD20, CD4, and CD8. The 

analysis employed the statistical software package SPSS 
for the purposes of testing, including the construction of 
Kaplan-Meier survival curves and the application of Cox 
regression.

Results. Elevated levels of CD163-positive tumor-
associated macrophages in the microenvironment 
(≥ 7.9 %) have been linked to a range of unfavourable 
outcomes, including diminished treatment response 
(p = 0.001), heightened relapse risk (OR > 10), and 
a reduction in both the five-year overall survival 
(OS) and event-free survival (EFS) rates. A positive 
correlation was observed between high CD68 levels 
(≥ 12.1 %) and lower rates of complete response 
(p = 0.01), indicating a potential negative prognostic 
impact. The presence of elevated CD15-positive 
granulocytes (≥ 8.5 %) found to be associated with B 
symptoms, advanced stages, and reduced OS and EFS 
(p = 0,001). A reduced relative proportion of CD20-
positive B-cells in the tumor microenvironment is 
a characteristic feature of patients who experience 
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Table 1. Bheke^[h [k_ jlomdlhlce^ ^d[o[^q`oepqe^p la m[qe`kqp

Characteristics N (%)

S`u

j[h` �� ҫ��ҿ�Ҭ

a`j[h` �� ҫ��ҿ�Ҭ

Mlomdlhlce^ qvm` ҫANLIҬ 

NS I �� ҫ��ҿ�Ҭ

NS II �� ҫ��ҿ�Ҭ

Sq[c` ҫ@kk @o]loҬ

I � ҫ�ҿ�Ҭ

II �� ҫ��ҿ�Ҭ

III �� ҫ��ҿ�Ҭ

IV �� ҫ��ҿ�Ҭ

A pvjmqljp 

v`p �� ҫ��ҿ�Ҭ

kl �� ҫ��ҿ�Ҭ

Po`s[h`k^`

hl^[hep`_ �� ҫ��ҿ�Ҭ

c`k`o[hep`_ �� ҫ��ҿ�Ҭ

Bd`jlqd`o[mv

@AVC �� ҫ��ҿ�Ҭ

AD@BOPPӣ�� ҫD@BOPPӣ��Ҭ Ͷ AD@BOPPӣ`p^[h[q`_ �� ҫ��ҿ�Ҭ

R`pmlkp`

Bljmh`q` o`jeppelk �� ҫ��ҿ�Ҭ

Cejekepd`_ qo`[qj`kq o`pmlkp` �� ҫ��ҿ�Ҭ

relapse and chemotherapy refractoriness. This is 
associated with a low event-free survival (EFS) rate. 
The risk of developing an adverse event in patients 
with subthreshold marker expression (< 17.2 %) was 
found to be 4.2 times higher than in patients with 
higher CD20+ levels (p = 0.003). Neither marker of 
T-cells (CD4+ and CD8+) significantly impacted the 
disease course, indicating a limited prognostic value. 
The results of the multivariate Cox regression analysis 
demonstrated that the factor most significantly 
associated with an increased risk of an adverse event 
in EFS is the presence of suprathreshold levels of 
CD163+ expressing macrophages (≥ 7.9 %) in biopsy 

specimens of lymph nodes that are involved in the 
pathological process.

Conclusions. Elevated CD163+ and CD68+ 
macrophages, high CD15+ granulocytes, and low 
CD20+ B-cells correlate with adverse NSCHL outcomes. 
The quantification of these markers may facilitate the 
refinement of prognostic models and the personalisation 
of treatment strategies. Multifactorial Cox regression 
analysis identified high levels of CD163-positive tumor-
associated macrophages in the microenvironment 
(≥ 7.9 %) as a standalone negative predictor for NSСHL 
progression in the selected cohort of NSCHL patients.
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Analysis of chemical elements in the bone marrow in patients with 
hemoblastoses by synchrotron radiation based X-ray fluorescence (SR- XRF)

Voytko, Mariya1; Pospelova, Tatyana2; Trunova, Valentina3; Krupovich, Elena3

1Nlslpe]eopg Sq[q` M`_e^[h Ukes`opeqvҿ Nlslpe]eopgҿ Rrppe[k E`_`o[qelkҿ slvqglҼj[oe`Ҧv[k_`uҼorӀ  
2Nlslpe]eopg Sq[q` M`_e^[h Ukes`opeqvҿ Nlslpe]eopgҿ Rrppe[k E`_`o[qelkҿ mlpqԚc`jҦj[ehҼorӀ  

�Neglh[`s Ikpqeqrq` la Ikloc[ke^ Bd`jepqov la qd` Se]`oe[k Ao[k^d la qd` R@Sҿ  
Nlslpe]eopgҿ Rrppe[k E`_`o[qelkҿ mlpqԚc`jҦj[ehҼor

Introduction. Identifying available markers for early 
diagnostics, predicting therapy response and monitoring 
hemoblastoses is an important task for the medical 
community. Over the last decade, methods for assessing 
the mineral homeostasis of the body by the levels of 
chemical elements in hair, nail plates and blood serum 
have been actively developed. Despite the prospects 
of this area of research, it should be noted that the 
elemental composition of blood serum and hair does not 
provide objective information on the content of chemical 
elements in the primary organ for hematopoiesis — the 
bone marrow (BM), which is especially important for 
patients with hemoblastoses. The aim of the study is 
to analyze the distribution of trace elements in the BM 
using the XRF-SI method in patients with hemoblastoses 
before and after polychemotherapy.

Objectives. The study included 33 patients aged 22 
to 67 years, observed at Novosibirsk City Hematology 
Center. Among them were 20 patients with lymphomas 
(8 patients with Hodgkin’s lymphoma (HL), 12 with non-
Hodgkin’s lymphomas (NHL) and 13 patients with acute 
leukemia (AL).

Methods. The BM was collected by sternal puncture 
before the start of treatment and after the 1st and 2nd 
courses of chemotherapy. After collection, the material 
was transported to Budker Institute of Nuclear Physics, 
after which the procedure of sample preparation and 
measurement was carried out at the VEPP-3 accelerator 
complex using the SR-XRF method (Figure 1).

Results. Analysis of changes in the microelement 
composition in patients with HL revealed that at the 
onset of the disease, the concentrations of bromine (Br) 
in the BM were higher compared to those measured 
after polychemotherapy (p = 0.02). In patients with 
AL, the concentration of strontium (Sr) (p = 0.01) and 
rubidium (Rb) (p = 0.02) were higher before treatment 
compared to the results of the study conducted after 
completion of the first course of polychemotherapy.  
A significant increase in the concentration of molybde-
num (Mo) in the BM was determined in patients with HL 
after polychemotherapy compared to patients with AL 
(p = 0.04). With increasing age of patients, a decrease 
in the concentration of copper (Cu) (r= –0.54, p = 0.04) 
and arsenic (As) (r = –0.56, p = 0.03) was noted, and the 
amount of thorium (Th) in the bone marrow increased 
(r = 0.52, p = 0.04) at the onset of the disease. At the 
same time, a trend towards a more uniform decrease in 
the content of Zn, Br, Rb, Ca at three control points was 
detected in comparison with similar results revealed for 
Cu, the content of which decreased by 3.5 times. After the 
administered chemotherapy, only the iron concentrations 
were higher in patients with AL. The Cu/Zn ratio differs 
for lymphomas and AL, which may indicate metabolic 
differences between these tumors.

Conclusions. Further work in this study will be aimed 
at identifying early predictors of a refractory-recurrent 
course of hemoblastoses using the highly specific SR-
XRF method in order to develop individual programs for 
prevention, supportive treatment and rehabilitation.

Figure 1. S[jmh` mo`m[o[qelk moelo ql q`pqekc
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Using mathematical modelling to develop a personalised approach  
to prevent bone loss in patients with Hodgkin’s lymphoma 

Sumorokova, Elena1; Kitayeva, Yulia2

1Rrppe[k Sq[q` R`p`[o^d B`kq`o�ө Arok[pv[k E`_`o[h M`_e^[h Aelmdvpe^[h B`kq`oҿ  
Mlp^ltҿ Rrppe[k E`_`o[qelkҿ prjlolgls[[h`k[Ҧv[k_`uҼorӀ 2Rrppe[k Sq[q` R`p`[o^d B`kq`o ө  

Arok[pv[k E`_`o[h M`_e^[h Aelmdvpe^[h B`kq`oҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ j[p[��Ҧv[k_`uҼor

Introduction. Preventing the delayed side effects of 
chemotherapy in the active, able-bodied population is an 
urgent task in modern healthcare. Hodgkin’s lymphoma 
(HL) affects young people and modern treatment 
methods can achieve 5-year survival rates of up to 90 %. 
Chemotherapy affects almost all body systems, including 
the endocrine system, which can lead to the development 
of osteoporosis. The favorable prognosis of patients with 
HL makes the development of prognostic models to 
assess bone mineral density (BMP) and timely preventive 
measures important.

Objectives. To develop a prediction model for BMP 
decline in patients with HL who have received 
pathogenetic therapy.

Materials and methods. The study included 90 people 
over 18 years of age, 60 of whom were patients with 
HL and 30 were controls. Age, sex and anthropometric 
data were comparable between the groups. All patients 
received chemotherapy in accordance with the standards 
of medical care. None received radiotherapy. Body mass 
index and body surface area were calculated according to 
the Mosteller formula. Thyroid and pituitary hormones, 
sex hormones, cortisol, immunoreactive insulin and 
insulin-like growth factor were assessed. Different 
combinations of factors were specified and variables 
were selected by mathematical modelling. The model 
was trained and tested. The training sample was 80 % 
and the test sample was 20 %. Data were processed 
using descriptive statistics, logistic regression, variance, 
discriminant and ROC analysis, Spearman and Matthews 
rank correlation coefficients, Mann-Whitney, Pearson’s χ2 

and Fisher’s criteria were calculated and the Shapirko-
Wilk test was performed.

Results. The identification of the mutual influence of 
the levels of somatotrophin (STH), luteinising hormone 
(LH), insulin-like growth factor (IGF) and body surface 
area on BMP allowed us to develop a prognostic model 
for the presence of osteoporosis, which has the following 
form PPO= 1/(1 + e^(–x)), where PPO is the probability 
of predicting the outcome, the presence of the disease, 
x = + 3.292 × (STH level) + 2.986 × (IGF level) + 0.033 × 
(LH level) – 1.881 × (body surface area, m2), e is the Euler 
number equal to 2.71808. The critical point of the PPO 
value was found to be equal to 0.49. This means that 
when the cut-off is above 0.49, osteoporosis prophylaxis 
is warranted. On the test sample the model performs with 
an accuracy of 64.7 % [47.1; 82.4] %, sensitivity of 62.5 % 
[28.6; 88.9] %, specificity of 66.7 % [40.0; 90.9] %, ROC-
AUC = 70.8 % [47.2; 90.0] %. On the training sample with 
accuracy 76.7 % [65.1; 88.4] %, sensitivity 77.8 % [60.9; 
93.8] %, specificity 76.0 % [61.9; 90.0] %, ROC-AUC = 
86.2 % [75.4; 95.4] %. The obtained regression model is 
of good quality, has practical significance and can be used 
as an independent diagnostic algorithm determining the 
possibility of timely decision making about the start of 
preventive measures of osteoporosis in young patients 
with HL after treatment in the absence of densitometry 
results.

Conclusion. We recommend the use of our model to 
determine the likelihood of osteoporosis and the need 
for preventive measures in young patients with LH after 
chemotherapy in the absence of densitometry.
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INNOVATIVE TREATMENT APPROACHES  
IN LYMPHOPROLIFERATIVE NEOPLASMS

Molecularly-adapted therapy for untreated  
diffuse large B-cell lymphoma 

Mingalimov, Marat1; Baryakh, Elena2; Misyurina, Elena3

1Mrke^em[h Bheke^[h Hlpmeq[h NlҼ ��ҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ jekc[hejlsjҦv[k_`uҼorӀ  
2Mrke^em[h Bheke^[h Hlpmeq[h NlҼ ��ҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ D][ov[gdҦcj[ehҼ^ljӀ  

�Mrke^em[h Bheke^[h Hlpmeq[h NlҼ ��ҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ Mepvroek[Ԛ`h`k[Ҧj[ehҼor

Introduction. Diffuse large B-cell lymphoma (DLBCL) 
is a potentially curable but biologically heterogeneous 
lymphatic malignancy. The standard therapeutic option, 
R-CHOP, demonstrates unsatisfactory results both in 
the short and long term. To improve efficacy without 
additional toxicity, it is worth considering the possibility 
of applying biologically-oriented therapy.

Objectives. To evaluate the clinical efficacy and toxicity 
of genotype-directed R-CHOP-X program in patients with 
untreated DLBCL in the context of real-world clinical 
practice.

Materials and methods. A single-center prospective 
interventional clinical trial included 30 patients with 
untreated DLBCL between September 2023 and 
September 2024. The median age was 60 (38–78) years. 
Twenty-three patients (77 %) were classified as high-risk 
for progression according to the International Prognostic 
Index. The genotype distribution in the cohort was as 
follows: MCD — 7 %, N1 — 20 %, BN2 — 7 %, EZB — 
16 %, ST2 — 7 %, and NOS — 43 %.

Results. Thirty patients received personalized genotype-
directed therapy. Twenty-one patients (70 %) completed 
treatment: the overall response rate was 100 % 
(complete metabolic response — 100 %). Nine patients 
(30 %) are currently undergoing therapy: the overall 
response rate is 100 %. At 12 months, overall survival 
(OS) and progression-free survival (PFS) were equal and 
amounted to 100 % [95% CI 100, 100]. Hematotoxicity 
was assessed based on the number of cycles (n = 144): 
grade III-IV neutropenia was observed in 7 % of cycles, 
grade III-IV anemia and thrombocytopenia in 1.4 % and 
3.5 % of cycles, respectively. Non-hematological toxicity 
was generally no more than grade I-II.

Conclusion. The results of this clinical trial are promising 
and provide preliminary evidence for the benefit of 
personalized genotype- directed cancer therapy in 
untreated DLBCL. This therapeutic strategy demonstrates 
high clinical efficacy, particularly in the main target 
group — high-risk DLBCL, with low toxicity. Further 
randomized studies are needed to confirm the efficacy and 
introduce this new approach into routine clinical practice.

Results of anti-BCMA bispecific antibody therapy  
of triple-class-exposed relapsed/refractory multiple myeloma

Komissarov, Anton1; Granatkin, Maksim2; Glazunova, Valeria2; Tlevcezheva, Anzhela2;  
Mikhaylov, Evgeniy2; Spirin, Alen2; Doronin, Vadim3; Ptushkin, Vadim4

1Mlp^lt Mrhqe_ep^emhek[ov S^e`kqeƈ^ [k_ Bheke^[h B`kq`o k[j`_ [aq`o SP Alqgekҿ Mlp^ltҿ  
Rrppe[k E`_`o[qelkҿ [kqlkvҼglj��Ҧcj[ehҼ^ljӀ 2Mlp^lt Mrhqe_ep^emhek[ov S^e`kqeƈ^ [k_ Bheke^[h  

B`kq`o k[j`_ [aq`o SP Alqgekҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ ]lqgekdlpmeq[hҦv[k_`uҼorӀ  
�Mlp^lt Mrhqe_ep^emhek[ov S^e`kqeƈ^ [k_ Bheke^[h B`kq`o k[j`_ [aq`o SP Alqgekҿ  

Mlp^ltҿ Rrppe[k E`_`o[qelkҿ s[_ejԚ_lolkekҦj[ehҼorӀ 4Mlp^lt Mrhqe_ep^emhek[ov S^e`kqeƈ^  
[k_ Bheke^[h B`kq`o k[j`_ [aq`o SP Alqgekҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ s[_ejs[_ejҦek]luҼor

Introduction. Multiple myeloma treatment commonly 
includes the administration of proteasome inhibitors, 
immunomodulatory drugs, anti-CD38 monoclonal 
antibodies. Nevertheless, prognosis of patients who 
relapses after receiving standard treatment is generally 
poor, and therapy options are limited and either toxic 

or suboptimal. B-cell maturation antigen (BCMA) is 
considered as a promising target for myeloma therapy. 
BCD-248 (Biocad) is a modified IgG1 antibody that 
targets both CD3 and BCMA, thus induces T-cell response 
against BCMA-expressing myeloma cells, leading to their 
lysis and death.
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Objectives. To evaluate the effectiveness and safety of BCD-
248 in patients with triple-refractive multiple myeloma, 
who received treatment at Moscow Multidisciplinary 
Scientific and Clinical Center named after S.P. Botkin.

Methods. We enrolled 16 patients in phase I clinical 
trial of BCD-248 who had relapsed or refractory 
myeloma after at least three therapy lines, including 
triple-class exposure to an immunomodulatory drug, a 
proteasome inhibitor, and an anti-CD38 antibody, and 
had progressive and measurable disease at screening. 
Detailed description of patient’s characteristics is 
listed below (Table 1). Patients received BCD-248 
subcutaneously every 21 days at different dosing, 
according to the protocol. The response to the treatment 
was assessed during Cycle 4.

Results. The median observation time was 8.8 months. 
The overall response rate, including partial response 
or better, was 50 % (8/16 patients) (Figure 1, A). One 
patient (6.25 %) had minimal response to therapy, and 
one patient (6.25 %) died before planned assessment. No 
complete responses were observed. Out of responders, 

the vast majority received the established optimal dose 
of the drug as 3 mg/kg (7/9 patients had partial response 
or better). Of whom was treated with inferior dosage 
(< 3 mg/kg), 1 out of 7 had partial response (Figure 1, B).  
The median duration of progression-free and overall 
survival was 7.2 months and 12 months, respectively 
(Figure 1, C).

Common adverse events included cytokine release 
syndrome (in 62.5 % of the patients; no grade 3–4), 
neutropenia (in 68.8 %; grade 3 or 4, 56.3 %), anemia (in 
56.3 %; grade 3 or 4, 43.8 %), and thrombocytopenia (in 
12.5 %; grade 3 or 4, 12.5 %). Infections were frequent (in 
75 %; grade 3 or 4, 56.3 %). Neurotoxic events occurred in 
one patient (cerebral edema, grade 4). A total of 9 patients 
(56.3 %) died, 6 out of 9 attributed to progressive disease. 
Three patients died from severe lung infection.

Conclusions. BCD-248 therapy resulted in a good response 
in patients with triple-class–exposed relapsed or refractory 
multiple myeloma. Better response was achieved in cohort 
receiving established optimal dose of the drug. Cytopenias 
and infections were common; toxic effects that were 
consistent with T-cell redirection were mostly grade 1 or 2.

Table 1. Bd[o[^q`oepqe^p la qd` m[qe`kqp [q ][p`hek`

Characteristics Patients

@c`
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M`_e[k klҼ la hek`p la mo`selrp qd`o[mv ҫo[kc`Ҭ �Ҽ� ҫ�Ҽ��Ҭ

Po`selrp pq`jӣ^`hh qo[kpmh[kq[qelkҿ k ҫҧҬ �ԗ�� ҫ��Ҽ��Ҭ

Po`selrp o[_elqd`o[mvҿ k ҫҧҬ �ԗ�� ҫ�Ҽ��Ҭ

Po`selrp qoemh`ӣ^h[pp qd`o[mv `umlpro`ҿ k ҫҧҬ ��ԗ�� ҫ����ҧҬ
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Figure 1. ҫ@Ҭ R[q` la ls`o[hh o`pmlkp`Ҽ ҫAҬ To`[qj`kq o`pmlkp` ek �� m[qe`kqpҼ Nԗ@� ө klq [pp`pp`_ ҫm[qe`kq _e`_ ]`alo` mh[kk`_ 
[pp`ppj`kq la o`pmlkp`ҬҼ ҫ͊Ҭ K[mh[kӦM`e`o [k[hvpep la molco`ppelkӣao`` [k_ ls`o[hh proses[h

Results of phase II clinical trial of efficacy and safety  
of prolgolimab monotherapy or in combination with bendamustine  

in second-line for classic Hodgkin lymphoma (NCT05757466)
Kotseliabina, Polina1, Fedorova, Liudmila1, Lepik, Kirill1, Semenova, Anna2,  

Shpirko, Valeria2, Volchenkov, Stanislav3, Markelov, Vladislav1, Chekalov, Andrey1,  
Zyuzgin, Ilya3, Tumyan, Gayane2, Mikhailova, Natalia1, Kulagin, Alexander1

1RM Flo][^d`s[ R`p`[o^d Ikpqeqrq` la P`_e[qoe^ Ok^lhlcvҿ H`j[qlhlcv [k_ To[kpmh[kq[qelkӀ  
IP P[shls Eeopq S[ekq P`q`op]roc Sq[q` M`_e^[h Ukes`opeqvҿ S[ekq P`q`op]rocҿ Rrppe[ҿ  

mlhek[Ҽglqp`hv[]ek[Ҽj`_Ҧcj[ehҼ^ljӀ 2NN�Ahlgdek N[qelk[h M`_e^[h R`p`[o^d B`kq`o la Ok^lhlcvҿ Mlp^ltҿ Rrppe[Ӏ  
�NN P`qols N[qelk[h M`_e^[h R`p`[o^d B`kq`o alo Ok^lhlcvҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelk

Background. Prolgolimab (Prolgo), an anti-PD-1 
inhibitor, has been proven effective and safe in treating 
melanoma. Considering the biological characteristics 
of classic Hodgkin’s lymphoma (cHL), it’s anticipated 
that Prolgo’s efficacy could extend to cHL as well. Long-
term remission has been observed following PD-1 
therapy, including its use as a second-line treatment. 
Therefore, incorporating Prolgo into a PET-adapted 
second-line therapy might not only prolong remission 

but also potentially cure cHL patients who respond 
to immunotherapy, possibly eliminating the need for 
autologous stem cell transplantation (auto-HSCT).

Methods. This prospective, multicenter, single-arm, 
phase 2 clinical trial includes adult patients (pts) with 
histologically confirmed relapsed or refractory (r/r) cHL 
after first line therapy PD-1 inhibitors (NCT05757466). 
According to study protocol pts receive 6 cycles of Prolgo 
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(1 mg/kg every 2 weeks) with subsequent assessment of 
response, those with complete response (CR) continue 
Prolgo for up to 24 cycles. If the CR is not achieved pts are 
switched to combination therapy (Prolgo 1 mg/kg D1,15; 
Bendamustine 90 mg/m2 D1,2, 28-day cycle, for up to  
3 cycles). Response assessments are performed every  
3 months by PET-CT or CT, using LYRIC and Lugano criteria. 
The severity of adverse events (AE) was determined 
according to the CTCAE Version 5.0. The primary endpoint 
was overall response rate (ORR): CR and partial response 
(PR). Secondary endpoints included overall survival (OS), 
progression-free survival (PFS), duration of response 
(DOR), and AE. We conducted intention-to-treat (ITT) 
analysis for safety and per-protocol (PPA) analysis for 
efficacy, due to significant protocol deviation in 2 pts and 
early withdrawal of consent in 1 pts in one study center.

Results. A total of 23 pts with r/r cHL were enrolled at  
3 sites from April 2023 to October 2024. The PPA included 
20 pts who adhered strictly to the study protocol. Eighteen 
pts (90 %) completed all 6 cycles of Prolgo, among which 
7 pts (39 %) achieved CR, 7 (39 %) — PR, 2 (12 %) — 

IR, one pts each demonstrated stable disease and disease 
progression. Among patients who achieved an CR after 
6 cycles, no loss of response was recorded at the time of 
the last follow-up evaluation. Five pts (28 %) had already 
completed 24 cycles of therapy. The median of DOR for 
the entire group accounted for 6 months. Nine patients 
(53 %) were switched to the Prolgo-bendamustine arm. 
All patients who completed combination therapy achieved 
an objective response (CR n = 7, PR n = 1). Аuto-HSCT was 
performed in 28 % (n = 5) pts. With a median follow-up 
of 10 months (1–18), all pts were alive, and 1-year PFS 
was 87 % (95% CI 71–100 %). In the safety ITT analysis 
(n = 23), the rate of grade (gr) 1–2 AE was 48 % (n = 11), 
and gr 3 AE — 17 % (n = 4: rash, diabetes mellitus onset, 
pneumonia, and renal colic).

Conclusion. This study is one of the first assessing Prolgo 
efficacy and safety as second-line therapy for cHL, aiming 
to avoid auto-HSCT in early CR patients. Preliminary 
data show an expectable toxicity profile and promising 
efficacy — patients achieve remissions while omitting 
chemotherapy and auto-HSCT.

Efficacy and safety of combination therapy with brentuximab  
vedotin and bendamustine in refractory and relapsed peripheral  

T-cell lymphomas: a retrospective analysis
Pozharskii, Efim1; Dareeva, Yanzhina2; Chernova, Natalia3; Zakharov, Oleg4

1Mlp^lt Mrhqe_ep^emhek[ov Bheke^[h B`kq`o ӓKljjrk[og[Ӕҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ `_mҼd`j[Ҧv[k_`uҼorӀ  
2Mlp^lt Mrhqe_ep^emhek[ov Bheke^[h B`kq`o ӓKljjrk[og[Ӕҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ YҼ_[o``s[Ҧcj[ehҼ^ljӀ  

�Mlp^lt Mrhqe_ep^emhek[ov Bheke^[h B`kq`o ӓKljjrk[og[Ӕҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ kc^d`okls[Ҧj[ehҼorӀ 
4Mlp^lt Mrhqe_ep^emhek[ov Bheke^[h B`kq`o ӓKljjrk[og[Ӕҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ Z[gd[olsOCҦx_o[sҼjlpҼor

Introduction. According to current data, the incidence 
of peripheral T-cell lymphoma (PTCL) is 10–15 % of all 
non-Hodgkin lymphomas, predominantly in individuals 
over 60 years old. Nodular PTCL (nPTCL) is characterized 
by lymph node involvement, however, tumor lesions can 
occur in any location, determining the clinical picture of 
the disease. Therapy for newly diagnosed nPTCL involves 
courses including doxorubicin, cyclophosphamide, 
vincristine, and prednisolone (CHOP). Approximately 
70 % of patients experience disease relapse within the 
first 2–3 years after completion of first-line therapy. 
The choice of the most effective therapy for patients 
with R/R nPTCL remains relevant, due to cumulative 
comorbidity and, consequently, the inability to 
conduct intensive treatment regimens, and the lack 
of standardized therapeutic management of relapses. 
Brentuximab vedotin monotherapy or in combination 
with DHAP, ESHAP, GDP, ICE chemotherapy regimens is 
recommended as second-line and subsequent therapy. 
Bendamustine and brentuximab vedotin (BvB) are 
proposed as an alternative, demonstrating high efficacy 

when agent used as monotherapy [1, 2]. Currently, 
the BvB combination is not included in Russian 
clinical guidelines, however, considering the results of 
studies on the use of these drugs in monotherapy and 
combination, it seems appropriate to consider this 
treatment option for Russian patients with R/R forms 
of PTCL.

Objectives. To evaluate the efficacy and safety profile 
of the BvB combination in the treatment of R/R nodular 
PTCL, the frequency of overall (ORR), complete (CR) and 
partial (PR) response, overall (OS) and progression-free 
(PFS) survival.

Materials and methods. A retrospective study was 
conducted by reviewing medical records of patients 
with R/R forms of nPTCL who were treated at state-
funded institutions of the Moscow Department of 
Health from June 2008 to August 2024, who received a 
combined BvB treatment program. The course involved 
six (or until disease progression or unacceptable 
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toxicity) administrations of Brentuximab vedotin at a 
dose of 1.8 mg/kg on day 1, Bendamustine 90 mg/m2 
on days 2 and 3, the next course was started on day 22 
from the beginning of the previous one. The Kaplan-
Meier survival analysis method was used in the event 
analysis.

Discussion. Despite the small number of patients (n = 
39), a significant advantage of using the combination is 
already being determined. In addition to an acceptable 
profile of hematologic (grade 3 and 4 complications were 
identified in 52 % of patients) and non-hematologic 
(grade 3 and 4 complications — in 39 % of patients) 
toxicity, encouraging PFS — 4.4 months, OS — 12.0 
months were noted. It is worth noting the group of 
patients who received BvB in the 2nd line, for whom PFS 
was 6.5 months, ORR achieved 56.5 % (Figure 1).

Conclusion. The use of BvB in the 2nd line of therapy 
demonstrated a favorable toxicity profile and encouraging 
PFS and OS. In the context of high BPB, there is an 
opportunity to prepare candidates for consolidation Auto-
HSCT or Allo-HSCT. A study is planned with an expanded 

sample size, a comparative analysis with a group of patients 
who received regimens in the 2nd, 3rd and subsequent 
lines of therapy, including other chemotherapeutic agents.
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Successful use of mosunetuzumab in real clinical practice
Butaev, Lev1; Zherebtsova, Vera2; Urnova, Evdokia2; Bulusov, Matvey2;  

Sannikova, Maria2; Subora, Anton2; Yunusov, Artur2; Sukhareva, Alena2; Shalaev, Sergey2;  
Zikunova, Irina2; Oleinik, Julia2; Ptushkin, Vadim2

1Mlp^lt Mrhqe_ep^emhek[ov S^e`kqeƈ^ [k_ Bheke^[h B`kq`o k[j`_ [aq`o SP Alqgekҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ  
h`sҼ]rq[`sҦj[ehҼorӀ 2Mlp^lt Mrhqe_ep^emhek[ov S^e`kqeƈ^ [k_ Bheke^[h B`kq`o k[j`_ [aq`o SP Alqgekҿ Mlp^ltҿ Rrppe[k E`_`o[qelk

Introduction. Mosunetuzumab is a novel CD3×CD20 bispe-
cific antibody that has shown encouraging results in the treat-
ment of relapsed B-cell non-Hodgkin’s lymphoma (B-NHL), 
particularly follicular lymphoma (FL) (Lihua, JCO 2024, 
Bosch F, Clin Lymphoma Myeloma Leuk. 2024, Matasar, Clini-
cal Lymphoma, Myeloma and Leukemia, 2024).

Objectives. To evaluate the efficacy and safety of 
mosunetuzumab therapy in real clinical practice. 

Materials and methods. Patients with relapsed B-NHL 
treated at the S. P. Botkin hospital from 2021 to 2024 
who received mosunetuzumab as monotherapy were 
included in the study. The study included 9 patients with 
FL, 3 patients with diffuse B-cell lymphoma (DBCL) and 
1 patient with mantle cell lymphoma (MCL). Response 
was assessed according to the Lugano 2014 criteria after 
the third treatment, and adverse events were evaluated 
using the CTCAE toxicity scale v. 5.0.

Results. Since 2021, 14 patients with B-NHL have 
received mosunetuzumab therapy. 13 of them were 
available for response assessment (Table 1). Adverse 
events (AEs) related to drug administration were 
reported in 2/13 (15 %) patients. In both cases, a mild 

cytokine release syndrome was observed, which did not 
require the use of interleukin-6 receptor monoclonal 
antibodies or their analogs. No neurotoxicity syndrome 
was observed. Throughout treatment, haematological 
and non-haematological toxicities did not exceed grade 
2 and did not require dose reductions or discontinuation. 
The overall response (OR) was 69 %: complete remission 
(CR) in 4/13 (30 %); partial response (PR) in 1/13 (7 %); 
disease stabilisation (DS) in 5/13 (38 %). All patients 
who achieved CR had follicular lymphoma. Three patients 
in CR underwent autologous haematopoietic stem cell 
transplantation (autologous HSCT) for consolidation. 
With more than 24 months of follow-up after autologous 
HSCT, none of these patients have relapsed. One patient in 
CR remains on dynamic follow-up, which is currently over 
36 months. 2-year overall survival (OS) and progression-
free survival (PFS) were 69 % and 53 %, respectively. 
Median OS and PFS were not achieved (Figures 1–4). 

Conclusions. In real-world clinical practice, mosunetu-
zumab has demonstrated high efficacy and a minimal 
toxicity profile in the treatment of B-cell lymphoma. The 
drug is effective as both salvage and bridge therapy pri-
or to high-dose chemotherapy with haematopoietic stem 
cell support.

Figure 1. Polco`ppelkӣao`` proses[h AsA � hek`p [k_ ԩ�� hek`p

AsA � hek`
M`_e[k proses[h

AsA � hek`
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�Ӧ� �� ҫ��Ҭ
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IӦII � ҫ�Ҭ

IIIӦIV �� ҫ��Ҭ
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M`_e[k krj]`o la jlprk`qrxrj[] ^v^h`p ҫo[kc`Ҭ � ҫ�Ӧ�Ҭ
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TRANSPLANTATION:  
FOCUS ON SUPPORTIVE CARE
Early discontinuation of empiric antibiotic therapy  

in allogeneic hematopoietic stem cell transplant recipients
Mukhammadiev, Sardor1; Siniaev, Aleksandr2; Popova, Marina3; Rogacheva, Yulia4;  

Bondarenko, Sergey5; Moiseev, Ivan6; Kulagin, Alexander7

1R`mr]he^[k Sm`^e[hex`_ S^e`kqeƈ^ Po[^qe^[h M`_e^[h B`kq`o la H`j[qlhlcvҿ T[pdg`kqҿ Ux]`gepq[kҿ jgdjj_sҦj[ehҼorӀ  
2RM Flo][^d`s[ R`p`[o^d Ikpqeqrq` la P`_e[qoe^ Ok^lhlcvҿ H`j[qlhlcv [k_ To[kpmh[kq[qelkӀ IP P[shls Eeopq S[ekq 

P`q`op]roc Sq[q` M`_e^[h Ukes`opeqvҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ _opeke[`sҦv[k_`uҼorӀ �RM Flo][^d`s[ 
R`p`[o^d Ikpqeqrq` la P`_e[qoe^ Ok^lhlcvҿ H`j[qlhlcv [k_ To[kpmh[kq[qelkӀ IP P[shls Eeopq S[ekq P`q`op]roc Sq[q` M`_e^[h 

Ukes`opeqvҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ j[oek[Ҽmlmls[Ҽpm]Ҧcj[ehҼ^ljӀ 4RM Flo][^d`s[ R`p`[o^d Ikpqeqrq` 
la P`_e[qoe^ Ok^lhlcvҿ H`j[qlhlcv [k_ To[kpmh[kq[qelkӀ IP P[shls Eeopq S[ekq P`q`op]roc Sq[q` M`_e^[h Ukes`opeqvҿ S[ekq 

P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ frheԚolc[^d`s[Ҧj[ehҼorӀ �RM Flo][^d`s[ R`p`[o^d Ikpqeqrq` la P`_e[qoe^ Ok^lhlcvҿ 
H`j[qlhlcv [k_ To[kpmh[kq[qelkӀ IP P[shls Eeopq S[ekq P`q`op]roc Sq[q` M`_e^[h Ukes`opeqvҿ S[ekq P`q`op]rocҿ Rrppe[k 

E`_`o[qelkҿ _oҼp`oc`v]lk_[o`kglҦcj[ehҼ^ljӀ �RM Flo][^d`s[ R`p`[o^d Ikpqeqrq` la P`_e[qoe^ Ok^lhlcvҿ H`j[qlhlcv [k_ 
To[kpmh[kq[qelkӀ IP P[shls Eeopq S[ekq P`q`op]roc Sq[q` M`_e^[h Ukes`opeqvҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ  

jlepesҦj[ehҼorӀ �RM Flo][^d`s[ R`p`[o^d Ikpqeqrq` la P`_e[qoe^ Ok^lhlcvҿ H`j[qlhlcv [k_ To[kpmh[kq[qelkӀ IP P[shls Eeopq 
S[ekq P`q`op]roc Sq[q` M`_e^[h Ukes`opeqvҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ grh[cekc`jҦo[j]h`oҼor

Introduction. The safety of early discontinuation 
of empirical antibiotic therapy (EABT) for febrile 
neutropenia (FN) until neutrophil counts recover to 
greater than 0.5 × 109/L in hematologic patients has 
been confirmed and recommended in the absence of 
evidence of documented infection. The minimum time 
for continuation of EABT is 72 hours and persistent 
apyrexia for more than 48 hours. The safety of early 
discontinuation of EABT in recipients of allogeneic 
hematopoietic stem cell transplantation (allo-HSCT) is 
insufficiently studied; published data are limited to a few 
studies in a mixed patient population.

Material and methods. The single-center retrospective 
study included 42 adult allo-HSCT recipients between 
January 2022 and December of 2023 who underwent 
early discontinuation of EABT until neutrophil counts 
recovered above 0.5 × 109/L without documented 
infection. The aim of the study was to evaluate the safety 
of the early discontinuation approach in allo-HSCT 
recipients: recurrence of FN, bloodstream infection, 
sepsis/septic shock, transfer to ICU, and death within 
30 days from the date of early EABT discontinuation. 
The median follow-up was 334 days (62–967). EABT 
was performed considering unsterile sites colonization 
according to the standard operating procedure of the RM 
Gorbacheva Research Institute, Pavlov University.

Results. The median time of febrile neutropenia 
(FN) onset after allo-HSCT was 3 days (–6…+15). 
The median neutrophil count at the time of FN onset 
was 0.27 × 109/L (0–2.88). Carbapenem-containing 
regimens were used as first-line EABT in 32 patients 

(76.2 %), while 10 patients (23.8 %) received regimens 
containing inhibitor-protected cephalosporins. At 
FN debut, 29 (69 %) patients were colonized with 
extended spectrum beta-lactamase-producing strains. 
The median duration of EABT was 8 days (3–22). The 
median neutrophil count at EABT withdrawal was 0.06 ×  
109/L (0–0.48). Staphylococcus epidermidis blood 
culture from a CVC was registered in 8 patients (19 %) 
but did not meet the bloodstream infection criteria 
and did not affect EABT withdrawal. FN recurrence 
occurred in 16 patients (38 %). The median time of FN 
relapses after first-line EABT withdrawal was 4 days 
(0–15). The median neutrophil count at FN relapses 
was 0 × 109/L (0–2.12). Carbapenem-containing EABT 
was resumed in 14 cases (87.5 %) and inhibitor-
protected cephalosporin therapy in 2 cases (12.5 %). 
Three patients (7.15 %) were diagnosed with gram-
negative bloodstream infections due to Enterobacter 
hormaechei, Pseudomonas aeruginosa and Escherichia 
coli. One episode of sepsis/septic shock was recorded 
within 30 days after EABT withdrawal; no deaths were 
registered. One patient was transferred to the intensive 
care unit due to a cardiac rhythm disturbance. 100-day 
overall survival was 92.8 % (95 % CI 79.3–97.6). One 
patient died after relapse of the underlying disease, one 
patient died due to graft failure, and one patient died 
due to grade 4 gastrointestinal acute GVHD.

Conclusions. The results of a retrospective study in a 
limited number of patients demonstrate the safety of 
early discontinuation of empirical antibiotic therapy in 
allo-HSCT recipients, but a prospective randomized trial 
is required.
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Incidence of infectious complications in patients with acute GVHD  
after post-transplant cyclophosphamide-based prophylaxis 

Siniaev, Aleksandr1; Popova, Marina2; Rogacheva, Yulia3;  
Bondarenko, Sergey4; Moiseev, Ivan5; Kulagin, Alexander6

1RM Flo][^d`s[ R`p`[o^d Ikpqeqrq` la P`_e[qoe^ Ok^lhlcvҿ H`j[qlhlcv [k_ To[kpmh[kq[qelkӀ  
IP P[shls Eeopq S[ekq P`q`op]roc Sq[q` M`_e^[h Ukes`opeqvҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ _opeke[`sҦv[k_`uҼorӀ  

2RM Flo][^d`s[ R`p`[o^d Ikpqeqrq` la P`_e[qoe^ Ok^lhlcvҿ H`j[qlhlcv [k_ To[kpmh[kq[qelkӀ IP P[shls Eeopq S[ekq 
 P`q`op]roc Sq[q` M`_e^[h Ukes`opeqҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ j[oek[Ҽmlmls[Ҽpm]Ҧcj[ehҼ^ljӀ  

�RM Flo][^d`s[ R`p`[o^d Ikpqeqrq` la P`_e[qoe^ Ok^lhlcvҿ H`j[qlhlcv [k_ To[kpmh[kq[qelkӀ IP P[shls Eeopq S[ekq P`q`op]roc 
Sq[q` M`_e^[h Ukes`opeqvҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ frheԚolc[^d`s[Ҧj[ehҼorӀ 4RM Flo][^d`s[ R`p`[o^d Ikpqeqrq`  

la P`_e[qoe^ Ok^lhlcvҿ H`j[qlhlcv [k_ To[kpmh[kq[qelkӀ IP P[shls Eeopq S[ekq P`q`op]roc Sq[q` M`_e^[h Ukes`opeqvҿ  
S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ _oҼp`oc`v]lk_[o`kglҦcj[ehҼ^ljӀ �RM Flo][^d`s[ R`p`[o^d Ikpqeqrq`  

la P`_e[qoe^ Ok^lhlcvҿ H`j[qlhlcv [k_ To[kpmh[kq[qelkӀ IP P[shls Eeopq S[ekq P`q`op]roc Sq[q` M`_e^[h Ukes`opeqvҿ  
S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ jlepesҦj[ehҼorӀ �RM Flo][^d`s[ R`p`[o^d Ikpqeqrq`  
la P`_e[qoe^ Ok^lhlcvҿ H`j[qlhlcv [k_ To[kpmh[kq[qelkӀ IP P[shls Eeopq S[ekq P`q`op]roc  
Sq[q` M`_e^[h Ukes`opeqvҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ grh[cekc`jҦo[j]h`oҼor

Background. Acute graft-versus-host disease (GVHD) 
remains a significant complication following allogeneic 
hematopoietic stem cell transplantation (allo-HSCT), 
with infectious complications contributing to decreasing 
survival outcomes. Post-transplant cyclophosphamide 
has emerged as an effective strategy for GVHD prevention, 
but its impact on infectious complications (IC) remains 
incompletely understood.

Methods. Single center retrospective study included 
148 adult patients with acute GVHD after the first allo-
HSCT with post-transplant cyclophosphamide GVHD 
prophylaxis from 2014 to 2024. The analysis of infectious 
complications was carried out from the onset of GVHD 
up to the 100-day mark. The median time of acute GVHD 
onset was 33 days (14–109). The median follow-up time 
was 564 days (22–3067).

The analysis was performed in accordance with the 
statistical recommendations of EBMT.

Results. 100-day cumulative incidence (CI) of 1st episode 
of bacterial infection (BI) was 33.7 % [95 % CI 26.3–41.4]. 
The most common localizations were pneumonia and 
blood stream infection (BSI) with 23 (46 %) and 9 (18 %) 
cases, respectively. The main pathogens were gram-
negative (GN) bacteria — 28 cases (56 %), especially — 
Klebsiella pneumoniae (17 cases, 61 %). Among those 
patients CI of 2nd episode of BI was 36 % [95 % CI 23.1–
49.1], with the same localization pattern — pneumonia 
and BSI with 7 episodes each (36.8 %). The second 
episode of BI was predominantly caused by Klebsiella 

pneumonia as well (10 cases, 52.6 %). Median onset time 
of 1st BI episode – 35.5 days (0–98). Median onset time 
of 2nd episode — 52 days (1–99). 100-day CI of GN BSI 
was 13.5 % [95 % CI 8.6–19.6 %)]. Median time of onset 
was 31.5 days (0–91).

100-day CI of CMV-infection was 59.6 % [95 % CI 51.2–
67.1]. The most frequent localizations were blood/bone 
marrow — 69 cases (79.3 %) and GI tract involvement — 
13 cases (14.9 %). Median time of CMV-infection onset — 
20 days (0–85). 100-day CI of HHV-6 infection was 
35.1 % [95 % CI 27.6–42.8], with predominantly GI tract 
involvement — 35 cases (67.3 %). Median time of HHV-6 
infection onset was 8 days (0–93).

100-day CI of invasive fungal disease (IFD) was 19.6 % 
[95 % CI 13.7–26.4], with lungs involvement in 24 cases 
(82.7 %) and mostly caused by Aspergillus spp. (23 cases, 
79.3 %). Median time of IFD onset — 35 days (0–95).

In multivariable analysis aGVHD with GI tract 
involving (p = 0.0005) and colonization with carbapenem 
resistant gram-negative bacteria before GVHD onset (p = 
0.0098) correlated with higher CI of GN BSI. GI tract 
involvement correlated with higher CI of HHV-6 infection 
(p = 0.015). And HSCT performing as a “salvage” therapy 
was significant risk factor for development of invasive 
fungal disease (p = 0.0007).

Conclusions. Incidence of IC varied from 19.6 % to 
59.6 % and depended on the etiology of infection. 
The key risk factors were GVHD severity, GI involving, 
colonization with MDR GN bacteria and HSCT performed 
as “salvage” therapy.
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Clinical significance of HHV-6 DNA detection  
in saliva of patients before and after allo-HSCT 

Saydullayeva, Inara; Tupoleva, Tatyana; Drokov, Mikhail

N[qelk[h M`_e^[h R`p`[o^d B`kqo` alo H`j[qlhlcvҿ  
Mlp^ltҿ Rrppe[k E`_`o[qelkҿ p[vӣek[o[Ҧj[ehҼor

Introduction. The significance of the detection of human 
herpesvirus 6 (HHV-6) in saliva is currently unclear. 
Studying the relationship between the detection of this 
virus and the occurrence of post-transplant complications 
will allow the correct interpretation of laboratory results 
in routine clinical practice.

Objectives. To investigate the association between the 
detection of HHV-6 DNA in saliva obtained from patients 
after allogeneic hematopoietic stem cell transplantation 
(allo-HSCT) and the development of oral mucositis.

Methods. The study group consisted of 100 patients 
(52 women and 48 men), aged 28 to 48 years. All 
patients underwent allogeneic hematopoietic stem cell 
transplantation in National Medical Research Centre for 
Hematology from October 2022 to January 2024. In all 
patients saliva was studied on the pre-transplant period, on 
day 0 and further once a week until +28 days. We used the 
traditional technique of accumulating saliva in the oral cavity 
and spitting it into a disposable sterile tube in a volume of at 
least 1 ml of saliva. Determination of the presence of HHV-6 
was performed by PCR. Also all patients were examined for 
oral mucositis symptoms according to CTCAE, WHO.

Results. There were no patients with symptoms of 
mucositis in the pre-transplant period and on day 0. 

Maximum number of mucositis was detected at +14 
days (50 %) (Figure 1). In 18 % of patients before allo-
HSCT HHV-6 DNA was detected in saliva, while signs 
of oral mucositis were absent in all patients at the 
time of the study. On day +7 after transplantation, only 
15 % of patients with mucositis had HHV-6 detected in 
saliva. At the same time in patients without mucositis 
HHV-6 in saliva was detected in 22 %. And at +14 days 
the situation remained the same. Thus, no correlation 
between detection of HHV-6 DNA in saliva and 
presence/absence of oral mucositis in the first 2 weeks 
after allo-HSCT was revealed. Also, no association was 
found between the detection of HHV-6 DNA in saliva 
and the presence/absence of oral mucositis during the 
recovery period (+21 and +28 days) after allo-HSCT 
(Figure 2).

Conclusions. Salivary glands are a natural “depot” for 
HHV-6, which should be kept in mind when prescribing 
antiviral therapy based on saliva PCR data, since the 
virus in this case is not necessarily associated with the 
development of active infection. The isolation of HHV-6 
only in a saliva sample from a person cannot be a reliable 
sign of HHV-6 associated mucositis or confirmation of 
HHV-6 infection of any localization. Approaches to the 
diagnosis and therapy of oral viral mucositis require 
clarification.

Figure 1. Po`s[h`k^` la lo[h jr^lpeqep [aq`o [hhlӣHSBT Figure 2. C`q`^qelk la HHVӣ� CN@ ek p[hes[ la m[qe`kqp [aq`o [hhlӣ
HSBT
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Features of acute steroid-refractory graft-versus-host  
disease therapy with ruxolitinib in children 

Levkovsky, Nikita1; Anna, Zvyagintseva2; Bykova, Tatyana3;  
Moiseev, Ivan4; Zubarovskaya, Ludmila5

1RM Flo][^d`s[ R`p`[o^d Ikpqeqrq` la P`_e[qoe^ Ok^lhlcvҿ H`j[qlhlcv [k_ To[kpmh[kq[qelkӀ IP P[shls Eeopq S[ekq P`q`op]roc 
Sq[q` M`_e^[h Ukes`opeqvҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ h`sglspgvҼksҦcj[ehҼ^ljӀ 2RM Flo][^d`s[ R`p`[o^d 

Ikpqeqrq` la P`_e[qoe^ Ok^lhlcvҿ H`j[qlhlcv [k_ To[kpmh[kq[qelkӀ IP P[shls Eeopq S[ekq P`q`op]roc Sq[q` M`_e^[h Ukes`opeqvҿ 
S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ [[Ҽxsv[cekqp`s[Ҧj[ehҼorӀ �RM Flo][^d`s[ R`p`[o^d Ikpqeqrq` la P`_e[qoe^ Ok^lhlcvҿ 

H`j[qlhlcv [k_ To[kpmh[kq[qelkӀ IP P[shls Eeopq S[ekq P`q`op]roc Sq[q` M`_e^[h Ukes`opeqvҿ S[ekq P`q`op]rocҿ Rrppe[k 
E`_`o[qelkҿ _oҼ]vgls[Ҧj[ehҼorӀ 4RM Flo][^d`s[ R`p`[o^d Ikpqeqrq` la P`_e[qoe^ Ok^lhlcvҿ H`j[qlhlcv [k_ To[kpmh[kq[qelkӀ  

IP P[shls Eeopq S[ekq P`q`op]roc Sq[q` M`_e^[h Ukes`opeqvҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ jlepesҦj[ehҼorӀ  
�RM Flo][^d`s[ R`p`[o^d Ikpqeqrq` la P`_e[qoe^ Ok^lhlcvҿ H`j[qlhlcv [k_ To[kpmh[kq[qelkӀ IP P[shls Eeopq  
S[ekq P`q`op]roc Sq[q` M`_e^[h Ukes`opeqv S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ xr][olspg[v[ԚhpҦj[ehҼor

Background. Allogeneic hematopoietic stem cell 
transplantation (alloHSCT) is a well-established treatment 
for many hematologic malignant and non- malignant 
diseases in children. One of the main life-threatening 
complications of this approach is an acute steroid-refractory 
graft-versus-host disease (srGVHD). Recent data shows that 
disruption of JAK-STAT pathway with JAK1/2 — inhibitor 
Ruxolitinib (Ruxo) reduces effector T-cell activity which 
allows to get a response and decrease early transplant 
associated mortality in patients with srGVHD. According 
to the results of Phase III study, Ruxo was approved for 
treatment srGVHD in adults, although there are still small 
data on the treatment efficacy and toxicity in children.

Methods. The single-center retrospective study was 
involved 77 patients younger than 18 years with 
hematological diseases after alloHSCT with acute srGVHD. 
Median age was 7 y.o. (0.7–18), with 22 (28.6 %) females and 
55 (71.4 %) males. Within 56 (72.7 %) malignant diseases 
35 (45.5 %) were ALL, 13 (16.9 %) were AML, 5 (6.49 %) 
with other hemoblastosis and 3 (3.90 %) with solid tumors. 
Among non-malignant 8 (10.4 %) had aplastic anemia,  
6 (7.79 %) had MPS type 1. First HSCT was performed in  
63 (81.8 %) patients, second in 10 (13 %), third in 4 (5.2 %).

Haploidentical related donor (Haplo) was used in 
59 (76.6 %) patients, MRD in 2 (2.6 %), MUD/MMUD 
in 16 (20.8 %). As a graft source BM was used in  
63 (82.9 %) patients, PBSC in 13 (17.1 %). For 
conditioning MAC was used in 40 (51.9 %) cases, RIC 
in 37 (48.1 %). Post-transplant cyclophosphamide 
was used at days +3, +4 for aGVHD prophylaxis in  
64 (84.2 %) patients, antithymocyte globulin in  
17 (22.4 %). Toxicity was based on NCI CTCAE 5.0. 
Ruxolitinib was administrated with a median starting 
dose of 0.2 (0.01–0.6) mg/kg. Time from ruxolitinib 
initiation to the event were used for assession of 3-year 
overall survival(OS), failure-free survival(FFS), nonrelapse 
mortality(NRM) and relapse incidence(RI). Events for FFS 
were relapse, death, or escalation of immunosuppression.

Results. Median follow-up time after Ruxo initiation 
was 782 days (8–2838). Baseline grade II srGVHD had 38 

(49.4 %) patients, 26 (33.8 %) had grade III, 13 (16.9 %) 
had grade IV. Gastrointestinal (GI) tract was involved 
in 36 (46,8 %) patients, liver in 22 (28,6 %), skin in  
73 (94,8 %). Partial response(PR) was documented in  
9 (12 %) patients. Median time to PR was 7 days (1–
112). Complete response rate (CRR) at 1 year after 
HSCT was 75 % (95% CI 63–84 %), median time to CR 
was 16 days (1–255). Severe srGVHD (grade 3 and 4) 
(p < 0.001) (Figure1), 2nd or 3rd HSCT (p = 0.005), 
Haplo (p = 0.036) and RIC (p = 0.035) were predictive 
for worse CRR. At the time of 3 year after HSCT Ruxo 
was stopped in 62 % (95% CI 49–72 %). 2nd or 3rd 
HSCT (p = 0.033) and Haplo (p = 0.008) increased time 
of Ruxo administration. OS was 70 % (95% CI 57–80 %), 
GI involvement (p = 0.045), absence of any response 
to Ruxo (p < 0.001) and HSCT from female donor to 
male recipient (p = 0.022) decrease OS. FFS, NRM and 

Figure 1. Bljmh`q` o`pmlkp` o[q` [^^lo_ekc ql FVHC
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RI were 55 % (95% CI 53–65 %), 20 % (95% CI 11–
31 %), 34 % (95% CI 21–47 %) respectively. During 
Ruxo administration were documented more grade 2–4 
anemia, thrombocytopenia, leukopenia, lymphopenia 
and neutropenia (p < 0.001). There was no case of 

secondary graft failure. Grade 2–4 liver (p = 0,114) and 
kidney (p = 0,07) toxicities were uncommon.

Conclusions. Ruxolitinib is an effective therapy of acute 
srGVHD in children with manageable side effects.

Early complications of autologous HSCT  
in elderly patients with multiple myeloma 

Lagunova, Mariya1; Zorina, Natalia2; Khorobrykh, Marina3

1Keols R`p`[o^d Ikpqeqrq` la H`j[qlhlcv [k_ To[kparpelhlcvҿ Keolsҿ Rrppe[k E`_`o[qelkҿ jek[`sҦkeecmgҼorӀ  
2Keols R`p`[o^d Ikpqeqrq` la H`j[qlhlcv [k_ To[kparpelhlcvҿ Keolsҿ Rrppe[k E`_`o[qelkҿ xloek[ҦkeecmgҼorӀ  

�Keols R`p`[o^d Ikpqeqrq` la H`j[qlhlcv [k_ To[kparpelhlcvҿ Keolsҿ Rrppe[k E`_`o[qelkҿ dlol]ovdҦkeecmgҼor

Introduction. Autologous hematopoietic stem cell 
transplantation (auto-HSCT) is the most efficacious 
method of achieving remission consolidation in 
patients with multiple myeloma (MM). As the number 
of transplants in older patients continues to rise, it is 
imperative to examine post-transplant complications in 
MM patients across different age groups.

Methods. The data from 126 MM patients who underwent 
auto-HSCT at the Kirov Research Institute of Hematology 
and Transfusiology between 2020 and 2023 were 
subjected to analysis. The patients were divided into two 
groups: the first group included patients younger than  
60 years of age (n = 76), and the second group consisted 
of patients aged 60 to 69 years of age (n = 50). The 
principal demographic characteristics and disease status 
of the study participants are presented in Table 1.

Melphalan-based conditioning regimens were used 
in 100 % of patients. In the first group, myeloablative 
conditioning regimens predominated (70.7 %). In the 
second group, reduced-intensity conditioning regimens 
were more often used (52 %).

The frequency of infectious (febrile neutropenia, sepsis, 
sinusitis, pneumonia, soft tissue infection, catheter-associated 
infection, Clostridium-associated colitis) and non-infectious 
(mucositis, enteropathy, toxic dermatitis, pancreatitis, 

nephropathy, hepatitis, cardiotoxicity) early post-transplant 
complications was compared across age groups.

The statistical significance of the findings was 
determined by means of a Chi-square test, with a 
significance level of p < 0.05.

Results. Patients aged 60 years and older compared 
to younger patients exhibited a higher incidence of 
febrile neutropenia (72.0 % vs. 48.7 %) (p = 0.010) and 
cardiotoxicity (10.0 % vs. 0 %) (p = 0.005). A trend toward 
higher rates of sepsis, sinusitis, mucositis and toxic 
hepatitis was observed in younger patients compared 
to older patients. Early post-transplant mortality in the 
group of patients under 60 years was 1.3 %; in patients 
over 60 years it was not recorded.

Conclusions. It was demonstrated that patients 
aged 60 years and older exhibiteda higher incidence 
of febrile neutropenia and cardiotoxicity. However, 
the frequency of life-threating complications did 
not increase in comparison to patients younger than  
60 years.

Furthermore, younger patients exhibited a more 
severe course of mucositis, higher frequency of toxic 
hepatitis, which is likely attributable to the higher-
intensity conditioning regimens they received.

Table 1. P[qe`kqpӗ ^d[o[^q`oepqe^p

Characteristics < 60 years fo age 60–69 years fo age

Tlq[h �� ��

M`kҿ k ҫҧҬ �� ҫ��Ҽ��ҧҬ �� ҫ��Ҽ��ҧҬ

Wlj`kҿ k ҫҧҬ �� ҫ��Ҽ��ҧҬ �� ҫ��Ҽ��ҧҬ

@c` j`_e[k ���ԧ �Ҽ� ���ԧ �Ҽ�

Po`qo`[qj`kq ҫjlo` qd[k qtl hek`p la qd`o[mv moelo ql [rqlhlclrp HSBTҬҿ k ҫҧҬ �� ҫ��Ҽ��ҧҬ � ҫ�Ҽ��ҧҬ

Poej[ov o`pepq[kq _ep`[p` ҫPRCҬҿ k ҫҧҬ �� ҫ��Ҽ��ҧҬ �� ҫ��Ҽ��ҧҬ

V`ov cll_ m[oqe^e[h o`pmlkp` ҫVFPRҬҿ k ҫҧҬ �� ҫ��Ҽ��ҧҬ �� ҫ��Ҽ��ҧҬ

Bljmh`q` o`pmlkp` ҫBRҬҿ k ҫҧҬ �� ҫ��Ҽ��ҧҬ � ҫ�Ҽ��ҧҬ
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CHRONIC MYELOPROLIFERATIVE  
DISORDERS AND MDS

The outcomes of patients with blast crisis chronic myeloid leukemia  
with and without allogeneic hemopoietic stem cell transplantation

Yakovleva, Yuliya1; Tsvirko, Ksenia2; Vlasova, Yuliya3; Gindina, Tatyana4;  
Barchatov, Ildar5; Morozova, Elena6; Moiseev, Ivan7; Kulagin, Alexandr8

1RM Flo][^d`s[ R`p`[o^d Ikpqeqrq` la P`_e[qoe^ Ok^lhlcvҿ H`j[qlhlcv [k_ To[kpmh[kq[qelkӀ IP P[shls Eeopq S[ekq P`q`op]roc 
Sq[q` M`_e^[h Ukes`opeqvҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ Y[glsh`s[Yrhev[SҦv[k_`uҼorӀ 2RM Flo][^d`s[ R`p`[o^d 

Ikpqeqrq` la P`_e[qoe^ Ok^lhlcvҿ H`j[qlhlcv [k_ To[kpmh[kq[qelkӀ IP P[shls Eeopq S[ekq P`q`op]roc Sq[q` M`_e^[h Ukes`opeqvҿ 
S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ gp`ke[Ԛgr_ԚҦj[ehҼorӀ �RM Flo][^d`s[ R`p`[o^d Ikpqeqrq` la P`_e[qoe^ Ok^lhlcvҿ 

H`j[qlhlcv [k_ To[kpmh[kq[qelkӀ IP P[shls Eeopq S[ekq P`q`op]roc Sq[q` M`_e^[h Ukes`opeqvҿ S[ekq P`q`op]rocҿ Rrppe[k 
E`_`o[qelkҿ ffԚsh[pls[Ҧj[ehҼorӀ 4RM Flo][^d`s[ R`p`[o^d Ikpqeqrq` la P`_e[qoe^ Ok^lhlcvҿ H`j[qlhlcv [k_ To[kpmh[kq[qelkӀ  

IP P[shls Eeopq S[ekq P`q`op]roc Sq[q` M`_e^[h Ukes`opeqvҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ q[qcek_ek[Ҧcj[ehҼ^ljӀ  
�RM Flo][^d`s[ R`p`[o^d Ikpqeqrq` la P`_e[qoe^ Ok^lhlcvҿ H`j[qlhlcv [k_ To[kpmh[kq[qelkӀ IP P[shls Eeopq S[ekq P`q`op]roc 

Sq[q` M`_e^[h Ukes`opeqvҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ eҼ][ogd[qlsҦcj[ehҼ^ljӀ �RM Flo][^d`s[ R`p`[o^d 
Ikpqeqrq` la P`_e[qoe^ Ok^lhlcvҿ H`j[qlhlcv [k_ To[kpmh[kq[qelkӀ IP P[shls Eeopq S[ekq P`q`op]roc Sq[q` M`_e^[h Ukes`opeqvҿ 
S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ _oԚjlolxls[Ҧj[ehҼorӀ �RM Flo][^d`s[ R`p`[o^d Ikpqeqrq` la P`_e[qoe^ Ok^lhlcvҿ 

H`j[qlhlcv [k_ To[kpmh[kq[qelkӀ IP P[shls Eeopq S[ekq P`q`op]roc Sq[q` M`_e^[h Ukes`opeqvҿ S[ekq P`q`op]rocҿ Rrppe[k 
E`_`o[qelkҿ jlepesҦj[ehҼorӀ 8RM Flo][^d`s[ R`p`[o^d Ikpqeqrq` la P`_e[qoe^ Ok^lhlcvҿ H`j[qlhlcv [k_ To[kpmh[kq[qelkӀ  
IP P[shls Eeopq S[ekq P`q`op]roc Sq[q` M`_e^[h Ukes`opeqvҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ grh[cekc`jҦo[j]h`oҼor

Introduction. Even in the era of tyrosine kinase inhibitors 
(TKIs) the outcomes of patients with blast crisis (BC) 
chronic myeloid leukemia (CML) continues to be poor. 
Median overall survival (OS) according to the literature 
does not exceed 12 months. At the same time the issue of 
the role and timing of transplantation remains relevant.

Objectives. This study was meant to compare outcomes 
in BC CML cohorts based on whether these patients 
received allogeneic hemopoietic stem cell transplantation 
(alloHSCT).

Patients and methods. From 2001 to 2024, 170 
patients with BC CML were included in this study. The 
diagnosis of BC CML was verified according to the World 
Health Organization 2022 criteria. Among all patients 
alloHSCT was realized in 79 patients (46 %) and was not 
performed in 91 patients (54 %). The groups with and 
without alloHSCT were comparable in crucial biological 
charachteristics (additional chromosomal abnormalities 
(ACAs) (p = 0.4); complex karyotype / 3q26 (p = 0.3); 
BCR::ABL1 mutations (p = 0.5); extramedullary disease 
(EM) (p = 0.4).

Median time from BC to alloHSCT was 10 months 
(0.5–72). AlloHSCT was performed from matched-
related donor (n = 18, 22 %), haploidentical donors (n = 
11, 14 %), matched unrelated donors (n = 30, 39 %), 
mismatched unrelated donors (n = 20, 25 %). The 
main reasons for not performing alloHSCT were lack of 
response to therapy (62 %), disease progression (26 %) 
and donor unavailability (12 %). Overall survival (OS) 
was defined as the time from the start of treatment to 
death or last visit.

Results. With a median follow-up of 63.3 months (57.1–
69.5) 5-year OS in the total patient cohort was 26.5 % 
(95% CI 19.5–33.8).

The median OS of patients with alloHSCT by landmark 
analysis performed 6 months from the date of BC was 60 
months (16.3–NA), compared to 21.4 months (7.7–NA) 
in the group without alloHSCT (p = 0.044) (Figure 1). 
Performing alloHSCT within the first 10 months of BC 
verification by landmark analysis does not demonstrate 
an impact on improvement in OS (p = 0.3).

ACAs (HR 3.1, 95% CI 1.7–5.8, p < 0.001), including 
complex karyotype/3q.26 (HR 2.8, 95% CI 1.5–5.1, 
p = 0.001) had a negative impact on OS regardless 
of alloHSCT performance according to single-factor 

Figure 1. Os`o[hh proses[h la m[qe`kqp teqd AB BML _`m`k_ekc lk 
[hhlHSBT m`oaloj`_ ҫh[k_j[og [k[hvpep [q � jlkqdpҬ
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analysis. Age, time of BC development (BC be novo vs 
BC after CP/AP), immunologic variant of BC, mutations 
in BCR::ABL1 gene, EM and variant of BC therapy had 
no effect on OS.

According to multivariate analysis the crucial 
predictor improving the OS was alloHSCT (HR 0.3, 
95% CI 0.2–0.4, p < 0.001). While any ACAs statistically 
significantly worsened the prognosis (HR 1.9, 95% CI 
1.3–2.8, p = 0.002).

Conclusions. In spite of the widespread use of 2nd and 
3rd generation TKIs the prognosis of patients with BC 
CML is still dismal. AlloHSCT demonstrates its advantage 
in patients with BC in the era of new-generation TKIs. At 
the same time performing alloHSCT in the first 6 months 
demonstrates the best results. In order to improve the 
results in this cohort these patients should be directed 
to transplant center as soon as the second chronic phase 
is achieved.

The use of NGS and cytogenetic analysis in assessing  
the prognosis and treatment efficacy of patients  

with Ph-negative myeloproliferative diseases
Kirienko, Anna1; Motyko, Ekaterina2; Kustova, Daria3; Efremova, Elizaveta4;  

Shuvaev, Vasilij5; Sidorkevich, Sergej6; Martynkevich, Irina7

1Rrppe[k R`p`[o^d Ikpqeqrq` la H`j[qlhlcv [k_ To[kparpelhlcvҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ geoe`kgl[kkҦv[k_`uҼorӀ 
2Rrppe[k R`p`[o^d Ikpqeqrq` la H`j[qlhlcv [k_ To[kparpelhlcvҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ g[qq``oek[Ҧj[ehҼorӀ 

�Rrppe[k R`p`[o^d Ikpqeqrq` la H`j[qlhlcv [k_ To[kparpelhlcvҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ _[pd[Ԛ��ӣ��Ҧj[ehҼorӀ 
4Rrppe[k R`p`[o^d Ikpqeqrq` la H`j[qlhlcv [k_ To[kparpelhlcvҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ hex[Ҽclk^d[ols[ԚҦj[ehҼorӀ  
�@E Tpv][ M`_e^[h o[_erj p^e`kqeƈ^ ^`kq`oҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ pdrs[`s��Ҧj[ehҼorӀ �Rrppe[k R`p`[o^d 
Ikpqeqrq` la H`j[qlhlcv [k_ To[kparpelhlcvҿ S[ekqӣ P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ �Ҧj[ehҼorӀ �Rrppe[k R`p`[o^d Ikpqeqrq` 

 la H`j[qlhlcv [k_ To[kparpelhlcvҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ j[oqvkg`se^dҦkeecqҼor

Background. The genetics of Ph-negative 
myeloproliferative diseases include not only driver 
mutations, but also mutations in a wide range of genes, 
as well as chromosomal abnormalities.

Objectives. To assess the role of NGS profiling and 
cytogenetic analysis in evaluating the prognosis of the 
disease and the effectiveness of treatment for patients 
with Ph-negative myeloproliferative neoplasms.

Patients and methods. The study included 140 patients 
(55 men and 85 women) with a diagnosis of polycythemia 
vera (39/140), essential thrombocythemia (27/140), or 
primary myelofibrosis (74/140). Cohort median age was 
54 years (IQR 19–85).

Main outcomes measures. A panel of 118 genes with an 
average reading depth of 1000x on MiSeq was used. The 
clinical significance of mutations was determined using a 
limit of 3 % variant allele frequency and COSMIC/Franklin 
databases. Chromosome analysis was performed using 
fresh bone marrow aspirates and G-banding with trypsin 
stain. For statistical analysis, the Kaplan-Meier method 
was used, with statistical significance assessed using the 
Cox-Mantel and chi-square tests.

Results. 51 % of patients (71/140) had 1 to 5 pathogenic 
mutations (Me = 1). The presence of any pathogenic 
mutation was associated with a decrease in EFS and OS 
(P = 0.0421 and P = 0.0052). The number of pathogenic 
mutations also affected the prognosis: in patients with 
≥ 2 mutations, EFS and OS were significantly reduced 

(P < 0.001 and P = 0.003) compared to patients with 
fewer mutations. The cohort of patients (42/140) ever 
treated with Ruxolitinib showed decreased OS and EFS 
for those with ≥ 2 pathogenic mutations (P = 0.0314 
and P = 0.0316). At the same time, for a group with  
≥ 2 pathogenic mutations OV, but not EFS was increased 
in patients who had ever taken Ruxolitinib, but not in 
patients taking any other available therapy (P = 0,0168). 
The ASXL1 allele burden ≥ 30 % reduced EFS, but not OS 
(P = 0.0322). For 10 out of 23 patients with triple-negative 
status, pathogenic mutations were found in SRSF2 (4/10), 
ASXL1 (3/10), IDH1 (2/10), TET2 (2/10), RUNX1 (1/10, 
NF1 (1/10), HRAS (1/10), SH2B3 (1/10). The detection 
of pathogenic mutations in these patients allowed to 
confirm the clonality of the disease. The NGS study also 
revealed a favorable group of patients with triple-negative 
status (13/23) without pathogenic mutations. Cytogenetic 
analysis was performed for 76/140 patients. 13/76 
patients presented with cytogenetic abnormalities: 3/13 
had del(13) and 1/13 each had +8;+21; +8,del(9);del(11); 
del(7); +9,+t(1;9)+t(1;3); 1-2dup(1); der(22)t(1;22); -7; 
and inv(3)(q21q26),+6,+8,+9,-17,+3 with variations. The 
presence of a chromosomal aberration was associated 
with EFS and OS decrease (P = 0.0213 and P = 0.0266), but 
it did not affect the treatment effectiveness of Ruxolitinib 
(P = 0.51 and P = 0.58 for OS and EFS). The presence of 
cytogenetic abnormalities was significantly more common 
in patients with ≥1 pathogenic mutation (P = 0.0154).

Conclusions. Combined cytogenetic studies and 
mutation analysis make it possible to predict the course 
of the disease and evaluate the effectiveness of therapy.
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Rare cases of JAK2 and CALR mutations  
in patients with chronic myeloid leukemia
Kustova, Daria1; Kirienko, Anna2; Motyko, Ekaterina3;  

Efremova, Elizaveta4; Shuvaev, Vasiliy5; Martynkevich, Irina6

1����������ҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ _[pd[Ԛ��ӣ��Ҧj[ehҼorӀ 2Rrppe[k R`p`[o^d Ikpqeqrq`  
la H`j[qlhlcv [k_ To[kparpelhlcvҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ geoe`kgl[kkҦv[k_`uҼorӀ �Rrppe[k R`p`[o^d  

Ikpqeqrq` la H`j[qlhlcv [k_ To[kparpelhlcvҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ g[qq``oek[Ҧj[ehҼorӀ 4Rrppe[k R`p`[o^d 
Ikpqeqrq` la H`j[qlhlcv [k_ To[kparpelhlcvҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ hex[Ҽclk^d[ols[ԚҦj[ehҼorӀ  
�@E Tpv][ N[qelk[h M`_e^[h R`p`[o^d R[_elhlce^[h B`kqo`ҿ O]kekpgҿ Rrppe[k E`_`o[qelkҿ pdrs[`s��Ҧj[ehҼorӀ  

�Rrppe[k R`p`[o^d Ikpqeqrq` la H`j[qlhlcv [k_ To[kparpelhlcvҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ jep����Ҧj[ehҼor

Introduction. While it is generally believed that the 
presence of a Ph chromosome and a driver mutation 
in Ph-negative MPNs are mutually exclusive, there is 
growing evidence in the literature that these two events 
can occur together.

Objectives. Using targeted high-throughput sequencing 
(NGS) to study the molecular genetic landscape of 
patients with both CML and Ph-MPNs, and to evaluate 
the characteristics of the disease course when these two 
pathologically significant events occur together.

Materials and methods. The study included DNA 
samples from peripheral blood cells of 336 patients  
(152 women and 184 men). The patients were aged  
19–90 years (Me = 57). Mutations in the JAK2, CALR and 
MPL genes were analyzed for all patients. For patients 
with driver mutations, NGS analysis was performed on 
118 myeloid genes using the MiSeq platform (Illumina), 
with an average depth of 1,000 reads.

The clinical significance of these mutations was 
assessed using the Franklin and Varsome databases.

Results. Ph-MPN driver mutations were found in 1.8 % 
of patients (6/336). The V617F mutation in the JAK2 
gene was detected in 1.2 % (4/336) of patients. Insertion 
of 5 nucleotides in the 9th exon of the CALR gene was 
present in 0.3 % (1/336) of the patients, and deletion of 
52 nucleotides in the CALR gene was also found in 0.3 % 
of patients (1/336). No mutations were detected in the 
MPL gene.

During the NGS study, pathogenic mutations were 
detected in 16.7 % (1/6). Specifically, tryptophan was 
replaced by a stop codon in 1051 positions of the BCOR 

gene (8.61 %). BCOR mutations occur in about 16 % of 
the blast phase and contribute to the transformation of 
CML.

Mutations of unknown significance were found in 
100 % of patients (6/6) in the genes CUX1 (33.3 %), KDR 
(16.7 %), FAT1 (16.7 %), BRCA1 (16.7 %), PTCH1 (16.7 %), 
APC (16.7 %), KLF2 (16.7 %), BCORL1 (16.7 %), KMT2C 
(16.7 %), SH2B3 (16.7 %). Two patients had the same 
mutation — replacement of threonine with methionine 
in the 1384 position of the CUX1 gene. This variant is not 
described in the literature in CML, however, mutations 
in the CUX1 gene occur in patients with Ph-negative 
MPNs. In a patient with an allele burden of the T1384M 
mutation of 48.8 %, CML is a secondary disease, with the 
main one being true polycythemia with transformation 
into myelofibrosis.

The use of first-generation tyrosine kinase inhibitors 
(TKIs) did not achieve an optimal response in all patients. 
With therapy with subsequent generations of TKIs, a 
major molecular response was achieved in 83.3 % (5/6), 
however, with a decrease in the relative expression of the 
BCR::ABL gene in 50 % (2/4), the allelic load of the V617F 
mutation of the JAK2 gene increased, which presumably 
indicates the existence of two different clones or 
subclones.

Conclusions. The molecular mechanisms that lead to 
the emergence of additional clones in patients with CML 
remain unclear. NGS sequencing, which allows studying 
the genetic landscape of patients with myeloproliferative 
diseases, contributes not only to the identification of 
additional molecular events, but also to understanding 
the molecular mechanisms of clonal evolution and the 
emergence of additional clones.
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Efficacy of lenalidomide in myelodysplastic syndrome
Okhota, Valeriya1; Kokhno, Alina2; Dvirnyk, Valentina3;  

Obukhova, Tatiana4; Glinkina, Svetlana5; Biderman, Bella6

1N[qelk[h M`_e^[h R`p`[o^d B`kqo` alo H`j[qlhlcvҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ pd`s`h`s[��Ҧcj[ehҼ^ljӀ  
2N[qelk[h M`_e^[h R`p`[o^d B`kqo` alo H`j[qlhlcvҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ [keh[glҦo[j]h`oҼorӀ  
�N[qelk[h M`_e^[h R`p`[o^d B`kqo` alo H`j[qlhlcvҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ _seokvgҼsҦ]hll_ҼorӀ  

4N[qelk[h M`_e^[h R`p`[o^d B`kqo` alo H`j[qlhlcvҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ l]rgdls[ҼqҦ]hll_ҼorӀ  
�N[qelk[h M`_e^[h R`p`[o^d B`kqo` alo H`j[qlhlcvҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ chekgek[ҼpҦ]hll_ҼorӀ  

�N[qelk[h M`_e^[h R`p`[o^d B`kqo` alo H`j[qlhlcvҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ ]e_`oj[kҼ]Ҧ]hll_Ҽor

Introduction. Lenalidomide is highly effective in 
myelodysplastic syndrome (MDS) with deletion 5q 
(del(5q). Red blood cell transfusion independence 
achieving in 65–70 % of patients. Cytogenetic remission 
(CR) reaching in 35–40 % of patients. Red blood cell 
transfusion dependence (RBC-TD), thrombocytopenia 
< 100 × 109/L, TP53 mutation are predictors of therapy 
failure. The optimal duration of treatment has not yet 
been determined.

Methods. A total of 41 pts, including 6 (15 %) men and 
35 (85 %) women, median (Me) age 62 years (range, 
59 to 65), were enrolled and received lenalidomide. 
The distribution by MDS variants according to the WHO 
2017 classification was as follows: MDS with isolated 
del(5q) — 26 (63 %), MDS with multilineage dysplasia 
(MDS-MLD) — 8 (19 %), MDS with excess blasts1 (MDS-
EB1) — 7 (17 %). Lenalidomide was administered at a 
daily dose of 10 mg for 21 days, orally, of every 28-day 
cycle in 33 (80 %) of pts, in 8 (20 %) of pts in alternative 
regimens due to cytotoxicity and adverse events. The 
response to treatment was assessed after 2, 4, 6, 12, and 
24 cycles.

Results. Standard metaphase analysis was performed 
in 39 pts, isolated del(5q) was detected in 22 (56 %) of 
pts, accompanied by 1 other aberration — 9 (23 %), by 
2 aberrations in 1 (3 %) pts. The karyotype was normal 
in 6 (15 %) pts, there were no mitoses in 1 (3 %) pts. 
In these pts, del(5q) was detected by FISH. Distribution 
of pts by risk groups (IPSS-R) was: very low risk —  
1 (2 %), low risk — 10 (24 %), intermediate — 27 (67 %) 
and high — 3 (7 %) of pts. RBC-TD was observed in  
38 (93 %) of pts. The hemoglobin was 24–92 (Me 60) g/L, 
leukocytes — 1.3–9.4 (Me 3.58) × 109/L, ANC — 0.3–4.5 
(Me 1.6) ×109/L, platelets — 86–1170 (Me 308) × 109/L. 
Bone marrow fibrosis was observed in 14 (34 %) of pts. 
TP53 mutation was examined in 7 (17 %) of pts and 
detected in 2 (29 %) of pts. JAK2 mutation was examined 

in 13 (32 %) pts, among them 10 (24 %) pts had initial 
thrombocytosis > 450 × 109/L, and detected in one (8 %) 
of pts with platelets count 309 × 109/L.

Hematologic response (HR) was achieved in 30 (73 %) 
of pts, including complete clinical and hematological 
remission (CHR) in 27 (90 %) of pts, among them 6 pts 
with MDS-EB1, after 2–4 (Me 2) cycles. CR was achieved 
in 13 (46 %) of 28 pts after 2–6 (Me 4) cycles. Loss of CR 
was confirmed in 4 (11 %) pts.

Four (9 %) pts progressed to MDS-EB2, the Me time 
was 1.4 years (range, 0.4 to 3.9). Allogeneic hematopoietic 
stem cell transplantation was performed in 2 (6 %) of 
pts. Both patients are currently alive. Four (9 %) pts died 
from unknown causes.

Conclusion. Lenalidomide treatment promotes HR and 
CHR in 73 % and 90 % pts respectively. Lenalidomide is 
effective in both MDS with del(5q) and MDS-EB1 with 
del(5q), and does not increase the risk of AML.

Figure 1. Ees`ӣv`[o ls`o[hh proses[h t[p ���ҧ
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Modern aspects of the treatment of acute myeloid  
leukemia with myelodysplasia-related change 

Gavrilova, Svetlana1; Lendina, Irina2; Iskrov, Igor3

1Mekpg S^e`kqeƈ^ [k_ Po[^qe^[h B`kq`o alo Sroc`ovҿ To[kpmh[kqlhlcv [k_ H`j[qlhlcvҿ Mekpgҿ A`h[orpҿ  
go[`spg[[ps`qh[k[��Ҧcj[ehҼ^ljӀ 2Mekpg S^e`kqeƈ^ [k_ Po[^qe^[h B`kq`o alo Sroc`ovҿ  

To[kpmh[kqlhlcv [k_ H`j[qlhlcvҿ Mekpgҿ A`h[orpҿ h`k_ek[eҦj[ehҼorӀ �Ikpqeqrq` la @_s[k^`_ To[ekekc  
[k_ R`qo[ekekc la H`[hqd^[o` P`oplkk`h la ASMUҿ Mekpgҿ A`h[orpҿ c`jlqlhҦj[ehҼor

Introduction. Acute myeloid leukemia (AML) is a 
malignant disease of the blood system, the substrate of 
which is myeloid cells of various degrees of differentiation. 
The clinical course and prognosis of acute myeloid 
leukemia with myelodysplasia-related change (AML-
MRC) remains debatable. At the moment, the therapy of 
this group of patients remains a difficult task.

Objectives. to evaluate the results of treatment of 
patients with AML-MRC depending on the genetic profile 
when using standard approaches to the therapy of acute 
myeloid leukemia.

Methods. A retrospective analysis of the medical histories 
of 137 patients with acute myeloid leukemia aged 18 to 
81 years was carried out at the Hematology Department 
no. 3 of the Minsk Scientific-Practical Center of Surgery, 
Transplantation and Hematology. Patients were treated in 
accordance with the current clinical Protocol №43 dated 
01.06.2017 “Diagnosis and treatment of patients older 
than 18 years with newly diagnosed AML”. Statistical 
calculations were carried out in the statistical package of 
the STATISTICA 10 program.

Results. According to the ELN 2022 classification, 
patients are divided into 3 groups depending on the 
detected genetic changes: favorable risk — 14 patients, 
intermediate risk — 105 patients, adverse risk —  
18 patients. Among 137 patients diagnosed with AML, 
there were 43 cases of AML with recurrent genetic 
abnormalities: 20 patients with t (15;17), 6 patients 
with t(8;21)/RUNX1::RUNX1T1, 5 patients with in-frame 
bZIP mutated CEBPA, 9 patients with mutated NPM1,  
1 patients with t(9;22)/BCR::ABL1, 30 patients with 
AML-MRC and 66 patients with AML not otherwise 
specified (AML-NOS). Patients with t(15;17) were 
excluded from further analysis due to the use of the 
targeted therapy of the tretinoin in this group. The AML-
MRC was observed in 21,9 % of all AML cases. Among the 
patients there were 17 men and 13 women; the average 
age of patients was 56,4 years (25–81 years). 9 out of  
30 patients (30,0 %) had a prior history of 

myelodysplastic syndrome or myeloproliferative 
disease. In the analyzed subgroup of patients with AML 
with myelodysplasia related changes, the percentage of 
those who achieved complete remission after the first 
course of induction was 30,0 %; after the second line of  
therapy – 14,3 %. Chemoresistance was revealed in 
36,7 % of cases. The median overall survival (OS) in 
the group of patients with AML-MRC was 17 monts, 
for the group with mutated NPM1 — 19 monts, for 
the group AML with t(8;21) — 21 monts, and for the 
group of patients with AML-NOS, AML with mutated 
CEBPA the median overall survival was not achieved 
during the follow-up period (Figure 1). The median 
OS of patients with AML-MRC has been the standard 
“7+3” chemotherapy was 336 days (n = 15), with 
hypomethylating agent therapy — 214 days (n = 6), 
with hypomethylating agent in combination with 
venetoclax — 525 days (n = 5), median OS of patients 
with FLAG-Ida was not achieved during the follow-up 
period.

Conclusions. Despite the successes achieved in the 
treatment of acute leukemia, the therapy of acute myeloid 
leukemia with changes associated with myelodysplasia 
remains unresolved. It is necessary to develop and 
implement new treatment regimens for AML-MRC.

Figure 1. Os`o[hh proses[h la m[qe`kqp teqd [^rq` jv`hle_ 
h`rg`je[
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Chromosomal copy patterns in complex karyotypes  
of patients with myelodysplastic syndromes: data of standard  

cytogenetics, multicolor FISH, and MCB analysis
Riumin, Sergey1; Latypova, Maria2;  

Gracheva, Tatiana3; Gindina, Tatiana4

1RM Flo][^d`s[ R`p`[o^d Ikpqeqrq` la P`_e[qoe^ Ok^lhlcvҿ H`j[qlhlcv [k_ To[kpmh[kq[qelkӀ  
IP P[shls Eeopq S[ekq P`q`op]roc Sq[q` M`_e^[h Ukes`opeqvҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ  

p`ocoerjekҦv[k_`uҼorӀ 2RM Flo][^d`s[ R`p`[o^d Ikpqeqrq` la P`_e[qoe^ Ok^lhlcvҿ  
H`j[qlhlcv [k_ To[kpmh[kq[qelkӀ IP P[shls Eeopq S[ekq P`q`op]roc Sq[q` M`_e^[h Ukes`opeqvҿ  

S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ j[pd[ӣcr]ek[Ҧv[k_`uҼorӀ �RM Flo][^d`s[ R`p`[o^d  
Ikpqeqrq` la P`_e[qoe^ Ok^lhlcvҿ H`j[qlhlcv [k_ To[kpmh[kq[qelkӀ IP P[shls Eeopq S[ekq P`q`op]roc  
Sq[q` M`_e^[h Ukes`opeqҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ q[qe[k[co[^d`s[pm]Ҧv[k_`uҼorӀ  

4RM Flo][^d`s[ R`p`[o^d Ikpqeqrq` la P`_e[qoe^ Ok^lhlcvҿ H`j[qlhlcv [k_ To[kpmh[kq[qelkӀ  
IP P[shls Eeopq S[ekq P`q`op]roc Sq[q` M`_e^[h Ukes`opeqvҿ S[ekq P`q`op]rocҿ  

Rrppe[k E`_`o[qelkҿ ^vqlc`k`qe^pҼ]jqҼh[]Ҧcj[ehҼ^lj

Introduction. Myelodysplastic syndromes (MDS) are 
genetically heterogeneous diseases often accompanied 
by cytogenetic abnormalities. In some patients, MDS is 
associated with complex karyotypes (СК) that indicate a 
poor prognosis and a high probability of transformation 
into AML. The formation of a СK in MDS is often a result 
of chromothripsis. The presence of chromotripsis can 
contribute to the complexity of the disease and lead 
to the emergence of subclonal populations that are 
more resistant to therapy. The identification of specific 
chromosomal abnormalities and a detailed description 
of the karyotype play a crucial role in understanding MDS 
pathogenesis. However, the accurate identification of 
derivative and marker chromosomes in CK requires the 
use of molecular cytogenetics methods. In this study, we 
pay special attention to the non-random chromosomal 
copy patterns in CK of patients with MDS.

Patients. A total of 30 patients (16 women and 14 men, 
aged 2 to 86 years) with MDS associated with CK were 
included in the study.

Methods. Standard karyotyping of bone marrow cells 
was performed for all patients using GTG-banding 
techniques (analyzing a minimum of 20 metaphases). 
Multicolor FISH with chromosome-specific DNA probes 
(MetaSystems, Germany) was conducted for 22 patients. 
Multicolor banding (MCB) with segment-specific DNA 
probes (MetaSystems, Germany) was performed for  
29 patients. In addition, we performed iFISH using  
DNA probes for «key» genes (analyzing a minimum of 
200 nuclei). Figure 1 shows an example of reconstruction 
of the segment composition of a marker chromosome 
using GTG-banding and molecular cytogenetic methods.

Results. The contribution of numerical chromosomal 
abnormalities in the structure of CK — true monosomies 
(most commonly –7, 7/30) and true trisomies (most 
commonly +8, 6/30; and +21, 7/30) — is relatively 
low. Structural chromosomal rearrangements, such as 

unbalanced translocations (52,5 % of all aberrations, 
25/30) and deletions (23 %, 19/30), are more prevalent.

Non-random losses of chromosomal material are 
typical of 5q (16/30; 5q15->5q32, 12/16), 7q (12/30; 
7q22->7qter, 9/12) and 9q (5/30; 9q21->9qter, 4/5). 
Tendency for expansion in the karyotype is typical of 
8q (11/30; 8q22->8qter, 10/11), 21q (10/30; 21q22-
>21qter, 10/10), 3q (5/30; 3q22->3qter, 4/5), 1q (3/30; 
1q21.1->1q42.3, 3/3) and 9p (3/30; 9p21->9p11, 2/3).

For 8 patients with specific chromosomal gains, we 
performed iFISH and found minor clones that had not 
been previously identified. For 3/4 patients with 3– 
4 copies of 8q, we observed cells with 8–36 signals from 
MYC gene (8q24.21), and for 1/2 patient with 4-8 copies 
of 9p – multiple amplification signals from JAK2 gene 
(9p24.1). Figure 2 shows the results of iFISH.

Figure 1. Du[jmh` la rpekc ��ӣjrhqe^lhlo EISH ҫjEISHҬ [k_ 
jrhqe^lhlo EISHӣ][k_ekc ҫMBAҬ alo o`^lkpqor^qekc qd` c`k`qe^ 
^ljmlpeqelk la [ ^ljmh`u j[og`o ^doljlplj`
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Figure 2. Td` o`prhqp la eEISH _`jlkpqo[q` de__`k c`k`qe^ 
d`q`olc`k`eqv la m[qdlhlce^[h ^`hhp ө qd` mo`p`k^` la jeklo 
pr]^hlk`p teqd ek^o`[p`_ ^lmv krj]`o la molqlӣlk^lc`k`p

Conclusions. In MDS, the formation of a CK is 
accompanied by partial genomic aneuploidization, 
characterized by non-random and specific gains 
and losses of chromosomal material at the arm- and 
large segment levels. In cases with an increased copy 
number of specific chromosomal segments with “key” 
genes, additional iFISH should be performed to detect 
minor clones that may not be identified by metaphase 
analysis. In summary, describing the patterns of 
chromosomal copy number is an important task not 
only for diagnosis but also for fundamental research 
in MDS biology.
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ACUTE LEUKEMIA
Reduction of a tumor clone in patients with Ph-negative acute lymphoblastic 
leukemia treated by blinatumomab: the length of therapy can be optimized

Luchkina, Valeriia, Aleshina, Olga, Galtseva, Irina, Yerashenkau Daniil,  
Danilina Anzhelika, Kotova Ekaterina, Okhota Valeria, Gorenkova Liliya,  

Gribanova Elena, Abramova Anastasia, Fidarova Zalina, Parovichnikova Elena

N[qelk[h M`_e^[h R`p`[o^d B`kqo` alo H`j[qlhlcvҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ Lr^dgek[sgҦj[ehҼor 

Introduction. The usage of bispecific monoclonal 
antibody anti-CD19/anti-CD3 — blinatumomab — is 
effective method of treatment not only in patients with 
refractory/relapsed acute lymphoblastic leukemia (R/R 
B-ALL), but also in patients with persistence of minimal 
residual disease (MRD). The standard duration of cycle 
is 28 days, but also there are publications of effective 
administration during 14 days.

Objectives. To show the time of achievement of 
remission in patients treated by blinatumomab (R/R 
B-ALL, patients with persistence of MRD before the start 
of cycle).

Methods. We have analyzed the data of 15 patients with 
Ph-negative B-ALL, who were treated by blinatumomab 
in 2023-2024. Male to female ratio was 1:1,5. Median 
of age was 38 years (18–63). The indications for the 
therapy were: the persistence of MRD detected by flow 
cytometry at control points during chemotherapy under 
protocols “ALL-2016” and “ALL-2016m” (n = 8); patients 
with primary refractoriness (n = 3); patients with 
relapse (n = 3); patient with MRD-relapse (n = 1). There 
were two variants of cycle durations: using full dose  
28 mcg/day in days 1–28; or adaptive dose  
8,75 mcg/day in days 1–4 and after that administration 
of full dose 28 mcg/day in days 5–32. Bone marrow 

aspiration (BMA) was made on these points: before the 
start of cycle, on the 4th day of adaptive dose, on the 4th 
and the 14th days of full dose, at the end of cycle.

Results. 10 patients had BMA on the 4th day of adaptive 
dose, 4 of them had reached MRD-negativity at this 
point, 1 patient with relapse had reached complete 
remission — CR. 3 patients had BMA on the 4th day of 
the full dose, all of them had reached MRD-negativity. 
8 patients had BMA on the 14th days of full dose,  
5 of them had reached MRD-negativity (1 of them had 
MRD-negativity at 4th day of adaptive dose), 2 patients 
with relapse had reached CR at this point. 12 of the  
15 patients had MRD-negativity at the end of cycle. 
The treatment of other 3 patients is not completed, but  
2 of them had reached MRD-negativity on the 4th day of 
adaptive dose, 1 of them — on the 14th days of full dose. 
The dynamics of achievement of remission is shown in 
the Figures 1 and 2.

Conclusions. In treatment by blinatumomab, MRD-
negativity at the end of the adaptive doses was achieved 
in 4 patients out of 10 (40 %). MRD-negativity at the 
14th days of full dose was detected in all patients who 
had already achieved molecular remission at the end of 
the cycle. Due to these results, it could be perspective to 
reduce the length of cycle.

Figure 1. Td` pm``_ la [^de`s`j`kq la BR ek m[qe`kqp qo`[q`_ ]v 
]hek[qrjlj[]

Figure 2. Td` pm``_ la [^de`s`j`kq la MRCӣk`c[qeseqv ek 
m[qe`kqp qo`[q`_ ]v ]hek[qrjlj[]
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Allogeneic hematopoietic stem cell transplantation  
for intermediate-risk FLT3 mutated acute myeloid leukemia

Pastukhov, Nikita1; Bondarenko, Sergey2; Smirnova, Anna3; Vlasova, Yulia4; Smykova, Olesia5; 
Zhogolev, Dmitrii6; Ayubova, Bella7; Moiseev, Ivan8; Kulagin, Alexander9

1RM Flo][^d`s[ R`p`[o^d Ikpqeqrq` la P`_e[qoe^ Ok^lhlcvҿ H`j[qlhlcv [k_ To[kpmh[kq[qelkӀ IP P[shls Eeopq S[ekq P`q`op]roc 
Sq[q` M`_e^[h Ukes`opeqvҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ m[pqԚkegeq[��Ҧj[ehҼorӀ 2RM Flo][^d`s[ R`p`[o^d Ikpqeqrq` 

la P`_e[qoe^ Ok^lhlcvҿ H`j[qlhlcv [k_ To[kpmh[kq[qelkӀ IP P[shls Eeopq S[ekq P`q`op]roc Sq[q` M`_e^[h Ukes`opeqvҿ S[ekq 
P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ _oҼp`oc`v]lk_[o`kglҦcj[ehҼ^ljӀ �RM Flo][^d`s[ R`p`[o^d Ikpqeqrq` la P`_e[qoe^ Ok^lhlcvҿ 

H`j[qlhlcv [k_ To[kpmh[kq[qelkӀ IP P[shls Eeopq S[ekq P`q`op]roc Sq[q` M`_e^[h Ukes`opeqvҿ S[ekq P`q`op]rocҿ Rrppe[k 
E`_`o[qelkҿ _oҼ[kk[pjeokls[Ҧcj[ehҼ^ljӀ 4RM Flo][^d`s[ R`p`[o^d Ikpqeqrq` la P`_e[qoe^ Ok^lhlcvҿ H`j[qlhlcv [k_ 

To[kpmh[kq[qelkӀ IP P[shls Eeopq S[ekq P`q`op]roc Sq[q` M`_e^[h Ukes`opeqvҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ  
ffԚsh[pls[Ҧj[ehҼorӀ �RM Flo][^d`s[ R`p`[o^d Ikpqeqrq` la P`_e[qoe^ Ok^lhlcvҿ H`j[qlhlcv [k_ To[kpmh[kq[qelkӀ IP P[shls Eeopq 

S[ekq P`q`op]roc Sq[q` M`_e^[h Ukes`opeqv S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ lh`pv[Ҽc`kҦcj[ehҼ^ljӀ �RM Flo][^d`s[ 
R`p`[o^d Ikpqeqrq` la P`_e[qoe^ Ok^lhlcvҿ H`j[qlhlcv [k_ To[kpmh[kq[qelkӀ IP P[shls Eeopq S[ekq P`q`op]roc Sq[q` M`_e^[h 
Ukes`opeqvҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ _oҼxdlclh`sҦcj[ehҼ^ljӀ �RM Flo][^d`s[ R`p`[o^d Ikpqeqrq` la P`_e[qoe^ 

Ok^lhlcvҿ H`j[qlhlcv [k_ To[kpmh[kq[qelkӀ IP P[shls Eeopq S[ekq P`q`op]roc Sq[q` M`_e^[h Ukes`opeqҿ S[ekq P`q`op]rocҿ 
Rrppe[k E`_`o[qelkҿ ]`hh[Ԛ[vr]ls[Ҧj[ehҼorӀ 8RM Flo][^d`s[ R`p`[o^d Ikpqeqrq` la P`_e[qoe^ Ok^lhlcvҿ H`j[qlhlcv  
[k_ To[kpmh[kq[qelkӀ IP P[shls Eeopq S[ekq P`q`op]roc Sq[q` M`_e^[h Ukes`opeqvҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ  

jlepesҦj[ehҼorӀ �RM Flo][^d`s[ R`p`[o^d Ikpqeqrq` la P`_e[qoe^ Ok^lhlcvҿ H`j[qlhlcv [k_ To[kpmh[kq[qelkӀ IP P[shls  
Eeopq S[ekq P`q`op]roc Sq[q` M`_e^[h Ukes`opeqҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ grh[cekc`jҦo[j]h`oҼor

Introduction. The role of allogeneic hematopoietic 
stem cell transplantation (Allo-HSCT) in patients with 
genetically defined intermediate-risk acute myeloid 
leukemia (AML) in first complete remission (CR1) is 
controversial. Although the risk of relapse is the lowest 
with Allo-HSCT, this advantage can be offset by the 
higher risk of transplant-related mortality. In addition, 
a proportion of intermediate-risk patients may be 
treated with Allo-HSCT beyond CR1 after second-line 
therapy. In the presence of a mutation in the FLT3 gene 
(FLT3+), this problem is even more relevant due to the 
possibility of incorporating FLT3 inhibitors (FLT3i) in 
primary treatment, in relapse as well as post-transplant 
maintenance therapy.

Objectives. To evaluate the survival impact of Allo-HSCT 
performed in CR1 for patients with FLT3+ intermediate-
risk AML in the pre-FLT3i era and with their use. To 
compare the survival of patients who underwent Allo-
HSCT in CR1 and beyond it.

Materials and methods. This study included patients 
older than 18 years with FLT3+ intermediate-risk 
AML, according to ELN 2022 classification, observed 
at the RM Gorbacheva Research Institute from 2009 
to 2024. Landmark analysis was used to compare 
survival rates in patients who did or did not receive 
Allo-HSCT in CR1. The time point for the analysis was 
the median time from diagnosis to Allo-HSCT in CR1 
(6 months). Overall, relapse-free survival (OS, RFS) 

were analyzed using the Kaplan-Meier method and 
log-rank test.

Results. 225 patients were enrolled in the study. 115 of 
them received therapy with FLT3i, 110 — without FLT3i. 
The main characteristics of the groups are presented in 
Table 1.

The median follow-up time was 12 (1–130) months. 
59 patients treated without iFLT3 were alive and in 
CR1 over 6 months, and were included in the landmark 
analysis. Two-year OS was 81 % (95 % CI 60–92) in 
the Allo-HSCT group and 54 % (95 % CI 33–71) in the 
remaining group, p = 0.03. RFS was 77 % (95 % CI 56–
89) and 18 % (95 % CI 8–35), respectively, p < 0.01. In 
the group of patients receiving FLT3i, 54 patients were 
included in the analysis. Two-year OS was 85 % (95 % CI 
60–95) in the Allo-HSCT group and 43 % (95 % CI 21–64) 
in the group without it, p = 0.04. RFS 75 % (95 % CI 49–
89) and 14 % (95 % CI 4–29), respectively, p < 0.01. Two-
year OS of patients who underwent Allo-HSCT before the 
introduction of FLT3i was 83 % (95% CI 63–92) when 
transplanted in CR1 and 41 % (95% CI 21–60) beyond 
it, p < 0.01. In the group using FLT3i, the rates were 85 % 
(95 % CI 60–95) and 45 % (95 % CI 21–67), respectively, 
p = 0.02.

Conclusion. Allogeneic transplantation in СR1 is the 
preferred option for consolidation of remission in 
patients with FLT3+AML of intermediate risk group, 
including those using FLTi target therapy.
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Table 1. Bd[o[^q`oepqe^p la m[qe`kqp

No FLT3i (n = 110) FLT3i (n = 115)

M`_e[k [c` ҫo[kc`Ҭ �� ү��Ӏ��Ұ �� ү��Ӏ��Ұ

S`uҿ MԗE ��ԗ�� ��ԗ��

Mrq[qelk[h pq[qrpҿ k ҫҧҬ

ELT�ӣITC �� ҫ��Ҽ�Ҭ �� ҫ��Ҽ�Ҭ

ELT�ӣT̓C �� ҫ��Ҽ�Ҭ �� ҫ��Ҽ�Ҭ

NPM� jrq[qelk �� ҫ��Ҽ�Ҭ �� ҫ��Ҽ�Ҭ

C` klsl @MLҿ k ҫҧҬ �� ҫ��Ҽ�Ҭ ��� ҫ��Ҽ�Ҭ

Duqo[j`_rhh[ov _ep`[p`ҿ k ҫҧҬ �� ҫ��Ҽ�Ҭ �� ҫ��Ҽ�Ҭ

HSBT ls`o[hhҿ k ҫҧҬ �� ҫ��Ҽ�Ҭ �� ҫ��Ҽ�Ҭ

HSBT ek BR�ҿ k ҫҧҬ �� ҫ��Ҽ�Ҭ �� ҫ��Ҽ�Ҭ

Clklo qvm`ҿ k ҫҧҬ

MRC �� ҫ��Ҽ�Ҭ � ҫ��Ҽ�Ҭ

MUC �� ҫ��Ҽ�Ҭ �� ҫ��Ҽ�Ҭ

MMUC �� ҫ��Ҽ�Ҭ �� ҫ��Ҽ�Ҭ

H[mhl �� ҫ��Ҽ�Ҭ � ҫ��Ҽ�Ҭ

Tvm` la ^lk_eqelkekcҿ k ҫҧҬ

M@B � ҫ��Ҽ�Ҭ � ҫ��Ҽ�Ҭ

RIB �� ҫ��Ҽ�Ҭ �� ҫ��Ҽ�Ҭ

Genetic landscape, ELN 2022 risk stratification  
and treatment features in AML patients in Russian Federation

Zhogolev, Dmitrii1; Ayubova, Bella2; Smirnova, Anna3; Pastukhov, Nikita4;  
Gindina, Tatiana5; Babenko, Elena6; Barkhatov, Ildar7; Ivanova, Natalia8;  

Shchegoleva, Tatiana9; Moiseev, Ivan10; Bondarenko, Sergey11; Kulagin, Alexander12

1RM Flo][^d`s[ R`p`[o^d Ikpqeqrq` la P`_e[qoe^ Ok^lhlcvҿ H`j[qlhlcv [k_ To[kpmh[kq[qelkӀ IP P[shls Eeopq S[ekq P`q`op]roc 
Sq[q` M`_e^[h Ukes`opeqvҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ _oҼxdlclh`sҦcj[ehҼ^ljӀ 2RM Flo][^d`s[ R`p`[o^d Ikpqeqrq` 

la P`_e[qoe^ Ok^lhlcvҿ H`j[qlhlcv [k_ To[kpmh[kq[qelkӀ IP P[shls Eeopq S[ekq P`q`op]roc Sq[q` M`_e^[h Ukes`opeqvҿ S[ekq 
P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ [vr]ls[]`hh[Ҧcj[ehҼ^ljӀ �RM Flo][^d`s[ R`p`[o^d Ikpqeqrq` la P`_e[qoe^ Ok^lhlcvҿ 
H`j[qlhlcv [k_ To[kpmh[kq[qelkӀ IP P[shls Eeopq S[ekq P`q`op]roc Sq[q` M`_e^[h Ukes`opeqvҿ S[ekq P`q`op]rocҿ Rrppe[k 
E`_`o[qelkҿ _oҼ[kk[pjeokls[Ҧcj[ehҼ^ljӀ 4RM Flo][^d`s[ R`p`[o^d Ikpqeqrq` la P`_e[qoe^ Ok^lhlcvҿ H`j[qlhlcv [k_ 

To[kpmh[kq[qelkӀ IP P[shls Eeopq S[ekq P`q`op]roc Sq[q` M`_e^[h Ukes`opeqvҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ  
m[pqԚkegeq[��Ҧj[ehҼorӀ �RM Flo][^d`s[ R`p`[o^d Ikpqeqrq` la P`_e[qoe^ Ok^lhlcvҿ H`j[qlhlcv [k_ To[kpmh[kq[qelkӀ IP P[shls 
Eeopq S[ekq P`q`op]roc Sq[q` M`_e^[h Ukes`opeqҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ q[qcek_ek[Ҧcj[ehҼ^ljӀ �RM Flo][^d`s[ 

R`p`[o^d Ikpqeqrq` la P`_e[qoe^ Ok^lhlcvҿ H`j[qlhlcv [k_ To[kpmh[kq[qelkӀ IP P[shls Eeopq S[ekq P`q`op]roc Sq[q` M`_e^[h 
Ukes`opeqvҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ `h`����Ҧv[k_`uҼorӀ �RM Flo][^d`s[ R`p`[o^d Ikpqeqrq` la P`_e[qoe^ 

Ok^lhlcvҿ H`j[qlhlcv [k_ To[kpmh[kq[qelkӀ IP P[shls Eeopq S[ekq P`q`op]roc Sq[q` M`_e^[h Ukes`opeqvҿ S[ekq P`q`op]rocҿ 
Rrppe[k E`_`o[qelkҿ eҼ][ogd[qlsҦcj[ehҼ^ljӀ 8RM Flo][^d`s[ R`p`[o^d Ikpqeqrq` la P`_e[qoe^ Ok^lhlcvҿ H`j[qlhlcv 
[k_ To[kpmh[kq[qelkӀ IP P[shls Eeopq S[ekq P`q`op]roc Sq[q` M`_e^[h Ukes`opeqvҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ 

kes[kls[Ԛ��Ҧ]gҼorӀ �RM Flo][^d`s[ R`p`[o^d Ikpqeqrq` la P`_e[qoe^ Ok^lhlcvҿ H`j[qlhlcv [k_ To[kpmh[kq[qelkӀ IP P[shls 
Eeopq S[ekq P`q`op]roc Sq[q` M`_e^[h Ukes`opeqvҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ �������Ҧcj[ehҼ^ljӀ ��RM Flo][^d`s[ 

R`p`[o^d Ikpqeqrq` la P`_e[qoe^ Ok^lhlcvҿ H`j[qlhlcv [k_ To[kpmh[kq[qelkӀ IP P[shls Eeopq S[ekq P`q`op]roc Sq[q` M`_e^[h 
Ukes`opeqv S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ jlepesҦj[ehҼorӀ 11RM Flo][^d`s[ R`p`[o^d Ikpqeqrq` la P`_e[qoe^ Ok^lhlcvҿ 

H`j[qlhlcv [k_ To[kpmh[kq[qelkӀ IP P[shls Eeopq S[ekq P`q`op]roc Sq[q` M`_e^[h Ukes`opeqvҿ S[ekq P`q`op]rocҿ Rrppe[k 
E`_`o[qelkҿ _oҼp`oc`v]lk_[o`kglҦcj[ehҼ^ljӀ 12RM Flo][^d`s[ R`p`[o^d Ikpqeqrq` la P`_e[qoe^ Ok^lhlcvҿ H`j[qlhlcv [k_ 

To[kpmh[kq[qelkӀ IP P[shls Eeopq S[ekq P`q`op]roc Sq[q` M`_e^[h Ukes`opeqvҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ  
grh[cekc`jҦo[j]h`oҼor

Introduction. Despite advances in the biological 
understanding and treatment of acute myeloid 
leukemia (AML) globally, there is a significant lack of 
comprehensive data regarding the genetic landscape and 

treatment outcomes in adult AML patients within the 
Russian Federation.

Available evidence indicates that survival rates in 
this population remain critically low, estimated between 
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10 % and 20 %. The 2022 European Leukemia Network 
(ELN) risk stratification system is widely adopted for 
predicting outcomes and guiding therapy worldwide. 
However, its prognostic relevance in the Russian context 
has yet to be thoroughly investigated.

Objectives. To assess the genetic landscape, treatment 
features and prognostic value of ELN 2022 risk 
stratification in a large cohort of AML patients in Russia.

Patients and methods. This analysis included 308 AML 
patients enrolled in the observational prospective study 
“Cooperative Program for the Diagnosis and Treatment 

of Acute Myeloid Leukemia in the Russian Federation” 
from October 2021 to April 2023 across 38 centers. The 
primary inclusion criterion was the indication for curative 
treatment based on the patient’s age and somatic status. 
In addition to routine diagnostics, patients underwent 
karyotyping, immunophenotyping, molecular genetic 
analyses of bone marrow, and HLA typing of both patients 
and potential donors. Group characteristics are detailed 
in Table 1, while cytogenetic and molecular genetic 
features are summarized in Figure 1. For treatment 
response and survival analysis 22 patients were excluded 
due to failure to meet inclusion criteria, and 37 patients 
dropped out of observation.

Table 1. Folrm ^d[o[^q`oepqe^p

Characteristic n = 308

@c`ҿ v`[opҿ j`_e[k ҫo[kc`Ҭ ��Ҽ� ҫ��Ӧ��Ҭ

F`k_`oҿ k ҫҧҬ

M[h` ��� ҫ��Ҽ�Ҭ

E`j[h` ��� ҫ��Ҽ�Ҭ

DLN ���� oepgҿ k ҫҧҬ

E[slo[]h` �� ҫ��Ҭ

Ikq`oj`_e[q` ��� ҫ��Ҭ

Uka[slo[]h` �� ҫ��Ҭ

Po`selrp MCSҿ k ҫҧҬ

Ỳ p �� ҫ��Ҽ�Ҭ

Nl ��� ҫ��Ҽ�Ҭ

Po`selrp lk^lhlce^[h _ep`[p`ҿ k ҫҧҬ

Ỳ p �� ҫ�Ҽ�Ҭ

Nl ��� ҫ��Ҽ�Ҭ

Ik_r^qelk qd`o[mvҿ k ҫҧҬ

�Ԟ� ҫԞԗӦ ELT�ӣekde]eqloҬ ��� ҫ��Ҽ�Ҭ

V`k�Ԟ HM@ԗLC@B �� ҫ�Ҽ�Ҭ

@x[I_[@o[B � ҫ�Ҽ�Ҭ

LC@B � ҫ�Ҭ

Nlk` � ҫ�Ҽ�Ҭ

Ukgkltk �� ҫ��Ҽ�Ҭ

Figure 1. Bvqlc`k`qe^ ҫ@Ҭ [k_ jlh`^rh[o c`k`qe^ ҫAҬ h[k_p^[m`

A

В



�� V Школа молодых ученых

Results. The median follow-up time for surviving 
patients was 17 (range: 6–32) months. Regarding 
responses to induction therapy, the rates of complete 
remission, primary refractoriness, and early mortality 
were 67.2 %, 0 %, 32.8 % in the favorable, 56.9 %, 
8.1 %, 35 % in the intermediate, and 35.4 %, 24.6 %, 
40 % in the unfavorable ELN risk groups, respectively 
(p < 0.001). One-year overall survival (OS) was 56.1 % 
(95 % CI 44.6–70.5), 38.9 % (95 % CI 31–48.7), 23.1 % 
(95 % CI 14.8–36) (p = 0.008), while event-free survival 
(EFS) was 44.6 % (95 % CI 33.2–59.9), 30.8 % (95 % 
CI 23.5–40.3), 16.9 % (95 % CI 9.9–29) (p = 0.002) 
in the favorable, intermediate and unfavorable ELN 
risk groups, respectively (Figure 2). Among patients 
who underwent allogeneic hematopoietic stem cell 
transplantation (alloHSCT) (n = 54), the median time 
from diagnosis to transplantation was 8.2 (range: 2.5–
14) months. AlloHSCT from matched related, matched 
unrelated, mismatched unrelated, and haploidentical 

donors was performed in 13 % (n = 7), 26 % (n = 
14), 38.8 % (n = 21) and 22.2 % (n = 12) of patients, 
respectively. AlloHSCT was conducted in the first 
remission in 79.6 % (n = 43) of patients, in the second 
remission in 9.3 % (n = 5), in the status of active disease 
in 11.1 % (n = 6). One-year OS after alloHSCT was 
64.9 % (95 % CI 52.7–80).

Conclusions. The genetic landscape of Russian AML 
patients is comparable to global data. Cytogenetic and 
molecular genetic analyses at the onset of AML are 
crucial for risk stratification. The ELN risk stratification 
demonstrates its prognostic value in predicting 
induction response rates, overall survival (OS), and 
event-free survival (EFS). A high rate of induction-
related mortality was observed, particularly in the 
unfavorable ELN risk group, highlighting the need for 
further advancements in AML treatment protocols 
during induction therapy.

Figure 2. Ijm[^q la DLN ���� oepg lk OS ҫ@Ҭ [k_ DES ҫAҬ

A В
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Selection of optimal bridge therapy to allo-HSCT in patient with R/R AML
Budaeva, Irina1; Shatilova, Alexina2; Badaev, Renat3; Siordia, Nadiya4;  

bogdanov, konstantin5; Mirolyubova, Yulia6; Tatiana, Nikulina7;  
Yulia, Alexeeva8; Elza, Lomaia9; Girshova, Larisa10

1V@ @hj[xls N[qelk[h M`_e^[h R`p`[o^d B`kq`oҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ eoek[�������Ҧj[ehҼorӀ  
2B`kqo[h ^eqv ^heke^[h dlpmeq[hҿ K[hekeco[_ҿ Rrppe[k E`_`o[qelkҿ [h`uek[ӣ��ҦhepqҼorӀ �V@ @hj[xls N[qelk[h M`_e^[h R`p`[o^d 
B`kq`oҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ oҼ][_[`s��Ҧcj[ehҼ^ljӀ 4V@ @hj[xls N[qelk[h M`_e^[h R`p`[o^d B`kq`oҿ  

S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ pelo_ev[��Ҧj[ehҼorӀ �V@ @hj[xls N[qelk[h M`_e^[h R`p`[o^d B`kq`oҿ  
S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ gs]lc_[klsҦv[k_`uҼorӀ �V@ @hj[xls N[qelk[h M`_e^[h R`p`[o^d B`kq`oҿ  

S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ frhe����Ҧv[k_`uҼorӀ �V@ @hj[xls N[qelk[h M`_e^[h R`p`[o^d B`kq`oҿ  
S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ qpkegrhek[Ҧcj[ehҼ^ljӀ 8V@ @hj[xls N[qelk[h M`_e^[h R`p`[o^d B`kq`oҿ  

S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ [h`ud`j[qlhlcvҦv[k_`uҼorӀ �Wloh_ӣBh[pp R`p`[o^d B`kqo` alo P`oplk[hex`_  
M`_e^ek`ҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ hlj`hx[Ҧcj[ehҼ^ljӀ ��V@ @hj[xls N[qelk[h M`_e^[h R`p`[o^d  

B`kq`oҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ hceopdls[Ҧcj[ehҼ^lj

Objectives. To compare intensive chemotherapy (IC) 
versus non-intensive regimens as bridge therapy to 
allogeneic stem cell transplantation (allo-HSCT) in 
patients with relapse/refractory (R/R) acute myeloid 
leukemia (AML).

Methods. The retrospective study included 131 patients 
(67 women, 64 men), median age — 41 years, 70  
(53,4 %) with relapsed and 61 (46,6 %) with refractory 
AML. According to ELN classification, 55 (42 %) patients 
have adverse risk. Extramedullary disease (ED) was 
observed in 24 patients (18,3 %). 80 patients (61,1 %) 
received IC (FLAG+/–Ida), 51 patients (38,9 %) received 
VEN-combined regimens (in FLT3-positive patients  
(n = 18) gilteritinib was added). Allo-HSCT was planned 
116 patients (88,5 %).

Results. Overall response rates were comparable (69 % 
for IC and 72,9 % for VEN combination, р = 0,647). 
The median time to response was shorter in the IC 
group than in the VEN group (0,85 months vs 0,98 
months, respectively, р = 0,001). In the analysis of the 
subgroups, the IC was associated with a significantly 
higher incidence of overall response than the VEN 

group in CBF-positive AML (83,3 % vs 0 %, р = 0,022). 
In patients with ED the incidence of overall response 
was 80 % in the VEN group and 25 % in the IC (р = 
0,047), in those with adverse risk, 78,3 % vs 48 %, 
respectively (р=0,040); and in those with secondary 
AML, 85,7 % vs 16,7 %, respectively (р = 0,029). In 
FLT3-positive AML the rate of overall response was 
similar (63,3 % for IC vs 70,8 % for VEN group, р = 
0,446). Mortality at 30 days and SAEs were similar in 
the two groups (11,2 % for IC and 6,1 % for VEN group, 
р = 0,534; 33,8 % vs 19,6 %, respectively, p = 0,111). In 
the VEN group, more patients proceeded to allo-HSCT 
(95,2 % vs 78,4 %, р = 0,017). The OS and RFS after 
allo-HSCT were comparable (13,9 months for IC vs 
24,07 months for VEN combination, respectively, р = 
0,584; was not reached for IC vs 27,87 months for VEN 
combination, respectively, р = 0,625).

Conclusions. The VEN combination provides a 
comparable efficacy, tolerability and survival after 
allo-HSCT to salvage AML. The IC is more effective in 
CBF-positive AML, the VEN combination in patients 
with adverse risk, secondary AML, ED. In FLT3-positive 
patients IC and VEN-combination were comparable.

The genomic heterogeneity of acute myeloid l 
eukemias from favorable risk group

Motyko, Ekaterina1; Kirienko, Anna1; Kustova, Dariya1; Gert, Tatiana1;  
Leppyanen, Irina1; Motorin, Dmitri1; Karyagina, Elena2; Ukrainchenko, Ekaterina3;  

Zyuzgin, Ilya4; Sidorkevich, Sergey1; Martynkevich, Irina1

1Rrppe[k R`p`[o^d Ikpqeqrq` la H`j[qlhlcv [k_ To[kparpelhlcvҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ  
g[qq``oek[Ҧj[ehҼorӀ 2Mrke^em[h Bheke^[h Hlpmeq[h NlҼ ��ҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ  

g[qq``oek[Ҧj[ehҼorӀ �@h`u[k_olspg[v[ Hlpmeq[hҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ g[qq``oek[Ҧj[ehҼorӀ  
4NN P`qols N[qelk[h M`_e^[h R`p`[o^d B`kq`o alo Ok^lhlcvҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ g[qq``oek[Ҧj[ehҼor

Background. CBF-AML and NPM1+AML define large 
distinct genetic subset and are considered a favorable 
risk markers in the absence of FLT3-ITD mutation. 

Despite this, 30–50 % of them experience relapse, 
and the factors that drive relapse are still not fully 
understood.



48 V Школа молодых ученых

Objectives. To investigate factors that predict inferior 
outcome in a uniformly treated and well-characterized 
population of patients with favorable risk AML.

Methods. The study included 40 AML patients with 
mutated NPM1 and normal karyotype and 25 patients 
with t(8;21) and 21 patients with inv(16). Samples were 
analyzed by morphology, karyotyping, PCR and high-
throughput sequencing using a custom panel consisting 
of 118 genes.

Results. Most patients with t(8;21) (74 %) had 
additional chromosomal aberrations (mainly -X/-Y) 
and only 33 % of patients with inv(16) had additional 
chromosomal aberrations (p = 0.01). In 96 % of CBF-
AML patients at least 1 mutation was detected. The 
highest frequency of occurrence in both groups had 
mutations in NRAS+KRAS, KIT. Patients with t(8;21) 
had significantly more mutations than with inv(16) 
(p = 0.03). Prognostically unfavorable mutations in 
chromatin modifiers (ASXL1(20 %), EZH2(7 %)), or 
cohesin genes (RAD21(13 %), SMC3(7 %)) were detected 
only in t(8;21) AML. There was a trend toward worse 
relapse-free survival in patients with t(8;21) compared 
with those with inv(16) (p = 0.072). Mutations in genes 
involved in the activation of signaling pathways were 
found to negatively affect the relapse-free survival of 
patients with CBF-AML (p = 0.04).

In the group of NPM1+AML, 100 % patients had at 
least one mutation with an average of 5 mutations per 
patient (1–9). Patients with FLT3-ITD mutations had a 
5-year overall survival (OS) of 34 %, compared to patients 
without FLT3-ITD, 55 %(p = 0.001). We identified a 

small group of patients who lived more than 5 years 
after the diagnosis of AML, where there was a trend 
toward a decreased presence of myelodysplasia-related 
gene mutations (p = 0.211). In the group of 29 patients 
without FLT3-ITD 14 patients (48.3 %) had relapse after 
consolidation chemotherapy. We compared mutations at 
diagnosis and relapse in 10 patients — only 2 patients 
relapsed with exactly the same mutations. Mutations in 
FLT3 and IDH1/2 were both acquired and lost at relapse. 
Mutations in NRAS were more frequently lost at relapse. 
Various cytogenetic abnormalities were acquired at 
relapse (4/10,40 %). The mean number of mutations 
at diagnosis in relapse group was 5.5, compared to 3.9 
in patients without relapse (p = 0.041). Patients with 
NPM1/DNMT3A/IDH1/2mut combination showed a 
trend toward lower OS (p = 0.09) (Figure 1).

Summary/Conclusion. AML patients from the favorable 
prognostic group have a highly heterogeneous molecular 
genetic profile. AML with t(8;21) and inv(16) have 
significant differences in morphological, cytogenetic, 
and molecular-genetic characteristics, which makes it 
reasonable to analyze them separately. Mutations in 
KIT gene as well as other mutations of genes involved 
in activation of signaling pathways negatively affect the 
relapse-free survival of CBF-AML patients. High allelic 
ratio of mutations in NPM1 gene, presence of more 
than 2 additional mutations, mutations associated with 
myelodysplasia, FLT3-ITD and FLT3-ITD/DNMT3A 
mutations significantly reduce the OS of NPM1+AML 
patients. The peculiarities of molecular genetic 
characteristics of individual AML variants can be used for 
individualization of target therapy.

Figure 1. Os`o[hh proses[h la m[qe`kqp teqd NPM�Ԟ@ML
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Significance of mutations in ASXL1 and DNMT3A genes  
in patients with acute T-cell lymphoblastic leukemia/lymphoma 

Vasileva, Anastasia1; Aleshina, Olga2; Biderman, Bella3;  
Sudarikov, Andrey4; Parovichnikova, Elena5

1N[qelk[h M`_e^[h R`p`[o^d B`kqo` alo H`j[qlhlcvҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ s[pehk[pqe[Ҧv[k_`uҼorӀ  
2N[qelk[h M`_e^[h R`p`[o^d B`kqo` alo H`j[qlhlcvҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ _oҼc[soehek[Ҧj[ehҼorӀ  

�N[qelk[h M`_e^[h R`p`[o^d B`kqo` alo H`j[qlhlcvҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ ]`hh[Ԛ]e_`oj[kҦj[ehҼorӀ  
4N[qelk[h M`_e^[h R`p`[o^d B`kqo` alo H`j[qlhlcvҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ _rpd[Ҧ]hll_ҼorӀ  

�N[qelk[h M`_e^[h R`p`[o^d B`kqo` alo H`j[qlhlcvҿ Mlp^ltҿ Rrppe[k E`_`o[qelk

Introduction. Genetic mutations accumulate in blood 
stem cells with age. Some of them have an advantage 
over normal cells, leading to the development of 
clonal hematopoiesis (CH). The genes most commonly 
associated with CH include DNMT3A, TET2 and ASXL1. 
These mutations and their impact on the development 
of hemoblastosis have been studied and described in 
patients with acute myeloid leukemia (AML), whereas 
in T-cell acute lymphoblastic leukemia/lymphoma  
(T-ALL/LL), they have hardly been explored.

Objectives. To determine the significance of DNMT3A, 
ASXL1 and TET2 mutations in patients receiving 
therapy of the RALL-2016 study.

Materials and methods. 59 patients diagnosed with 
T-ALL/LL were included in the study: 44 (75 %) were 
males and 15 (25 %) — females. The distribution:  
17 (29 %) ETP,11 (18,5 %) near-ETP, 8 (13,5 %) TI/II, 
22 (38 %) TIII, 1 (1 %) TIV. In patients with mutations, 
the research was also realized in material from remission 
and relapse.

Results. 7 (12 %) of patients had mutations associated 
with CH: in ASXL1 — 3 (5 %) patients and in 4 (7 %) — 
DNMT3A. The median age in the group of patients 
with mutations was 39 (23–49), in the group without 
mutations — 30 years (18–55). Median hemogram scores 
in the group with mutations were close to normal levels in 

contrast to the group without mutations, but the differences 
were not statistically significant. In the group without 
mutations: leukocyte 18.56 × 109/μl, hemoglobin 110 g/l,  
platelets — 85 × 109/μl, in the group with mutations  
12.54 × 109, 133 g/l and 174 × 109/μl, respectively. 
Mediastinal involvement in the group with mutation was  
5 (71 %), without mutations — 34 (65 %), сentral nervous 
system involvement — 2 (28 %) and 15 (29 %), respectively. 
Median LDH in the group with mutations was 299 U/L 
and 777 U/L in the group without. Complex karyotype 
rearrangements in the group without mutations 12 of  
51 (37 %) and in 4 of 7 (57 %) in the group with mutations.

In the group of patients with DNM3A and ASXL1 
mutations, refractoriness was confirmed in 2 (29 %), and 
1 patient failed to achieve remission after multiple lines of 
chemotherapy, 5 patients who achieved remission (100 %) 
developed relapse. In the group of patients without 
mutations: refractoriness was confirmed in 4 (8 %) and 
relapse in 13 (28 %) (p = 0.09 and p = 0.01, respectively). 
It is worth noting that out of 7 patients with mutations, 
2 (29 %) developed relapse with change to AML. We 
identified similar mutations in patients in relapse, but they 
had additional mutations in these genes. No mutations 
were detected in remission in these patients.

The 2-year OS was 14 % in the group with mutation 
and 81 % in the group without (p < 0.001), the RFS 
was 77 % in the group without, while in the group with 
mutation all patients developed relapse within 2 years 
(p < 0.001) (Figure 1).

Figure 1. Os`o[hh [k_ o`h[mp`ӣao`` proses[h [^^lo_ekc ql CNMT�@ [k_ @SXL� jrq[qelk pq[qrp
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Conclusion. Mutations in genes associated with CH are 
an independent risk factor for unfavorable prognosis and 
can be a predictor of disease relapse. Identical mutations 
persist in relapses. Patients with these mutations should 

be highlighted as a high-risk for relapse and consider 
performing allo-HSCT in the first remission of the 
disease and/or using additional non-chemotherapeutic 
treatments.

Treatment outcomes of patients with secondary  
acute myeloid leukemia: a retrospective analysis 

Pikulin, Georgiy1; Granatkin, Maksim2; Nikitin, Eugene3

1Mlp^lt Mrhqe_ep^emhek[ov S^e`kqeƈ^ [k_ Bheke^[h B`kq`o k[j`_ [aq`o SP Alqgekҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ  
kepdexrjep[kҦj[ehҼorӀ 2Mlp^lt Mrhqe_ep^emhek[ov S^e`kqeƈ^ [k_ Bheke^[h B`kq`o k[j`_ [aq`o SP Alqgekҿ Mlp^ltҿ  

Rrppe[k E`_`o[qelkҿ co[k[qgekj[Ҧ]lqgekjlp^ltҼorӀ �Mlp^lt Mrhqe_ep^emhek[ov S^e`kqeƈ^ [k_ Bheke^[h B`kq`o k[j`_  
[aq`o SP Alqgekҿ Mlp^ltҿ Rrppe[k E`_`o[qelkӀ Rrppe[k M`_e^[h @^[_`jv la Plpqco[_r[q` D_r^[qelkҿ Mlp^ltҿ  

Rrppe[k E`_`o[qelkҿ `rc`k`ԚkegeqekҦj[ehҼorӀ

Introduction. Secondary acute myeloid leukemia 
(AML) presents a significant clinical challenge due to its 
association with a sharp decline in overall survival (OS). 
The aggressive course of the disease and the limited 
applicability of intensive therapeutic regimens render 
the prognosis for such patients unfavorable.

Objectives. To analyze the efficacy of therapy in patients 
with secondary AML and identify factors affecting 
prognosis.

Methods. The study included a cohort of patients  
(n = 40) (Table 1) observed at the S.P. Botkin Moscow 
Multidisciplinary Clinical Center. The median age at 
AML diagnosis was 65 years (range 30–77 years). 
The median follow-up period was 9.3 months. 
The cohort comprised 62.5 % males and 37.5 % 
females. Patients had AML evolve from myelofibrosis 
(42.5 %), myelodysplastic syndrome (MDS) (30 %), 
chronic myelomonocytic leukemia (CMML) (17.5 %), 
polycythemia vera (PV) (5 %), and essential 
thrombocythemia (ET) (5 %).

Statistical analysis was performed using GraphPad 
Prism software, version 8.0.0 for Windows (GraphPad 
Software, USA, www.graphpad.com). Survival curves 
were constructed using the Kaplan–Meier method, and 
differences between groups were assessed using the 
log-rank test. A p-value of less than 0.05 was considered 
statistically significant. Descriptive methods were used 
to characterize the sample.

Results. The median time from the initial diagnosis to 
evolve into AML was 3 years. The median OS from the 
initial hematologic diagnosis was 59 months (Figure 1, A)  
and did not differ significantly between diagnoses:  

70.1 months for myeloproliferative neoplasms (MPNs), 
45.5 months for MDS, and 50.3 months for CMML (p = 
0.3969). From the time of transformation into AML, the 
median OS was 12.9 months (Figure 1, B).

In patients with secondary AML, venetoclax-based 
therapy was associated with improved OS with a median 
of 18.8 months compared to 4 months for those who 
did not receive venetoclax (p = 0.0013) (Figure 1, C).  
A response to therapy for secondary AML was achieved 
in 50 % of patients, with a median remission duration 
of 8.3 months, creating an opportunity for allogeneic 
hematopoietic stem cell transplantation. The longest 
remission durations were observed in patients with 
prior MDS (15.9 months), compared to shorter duration 
in CMML (5.85 months) and myelofibrosis (5.2 months). 
Achieving remission significantly increased OS:  
23 months versus 9.2 months for those who did not 
achieve remission (p < 0.0001) (Figure 1, D).

Patients who had not received prior treatment for the 
initial diagnosis demonstrated improved OS following 
AML transformation — 31.1 months compared to  
10.5 months for those who received treatment (p = 
0.0137) (Figure 1, E).

Conclusion. The addition of venetoclax to treatment 
regimens and the achievement of remission were key 
factors associated with improved overall survival in 
patients with secondary AML. Patients who did not 
receive treatment for the primary disease demonstrated 
better survival after transformation into AML; however, 
this did not impact OS from the time of the initial 
hematologic diagnosis. These results highlight the need 
for further research to optimize treatment approaches for 
secondary AML, taking into account the characteristics of 
the primary disease and its therapy.
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Table 1. A[p`hek` _`jlco[mde^ҿ ^heke^[hҿ [k_ jlh`^rh[o ^d[o[^q`oepqe^p la m[qe`kqp teqd p`^lk_[ov @ML

Characteristics Values

Age at AML Diagnosis, years, median (range) �� ҫ��Ӧ��Ҭ

Male, n (%) �� ҫ��ҿ�Ҭ

Female, n (%) �� ҫ��ҿ�Ҭ

Primary Diagnosis n (%)

Mv`hlƈ]olpep �� ҫ��ҿ�Ҭ

MCS �� ҫ��Ҭ

BMML � ҫ��ҿ�Ҭ

PV � ҫ�Ҭ

DT � ҫ�Ҭ

Mutations in Primary Disease n (%)

J@K� V���E �� ҫ��ҿ�Ҭ

MPL � ҫ�ҿ�Ҭ

@SXL� � ҫ�Ҭ

C`h`qelk �n � ҫ�Ҭ

B@LR � ҫ�Ҭ

Bljmh`u g[ovlqvm` teqd ^hlk[h `slhrqelk � ҫ�Ҭ

Oqd`o ҫqoepljv �ҿ eks`opelk �ҿ qo[kphl^[qelk qҫ�Ӏ��Ҭҫn��Ӏm��ҬҬ � ҫ�ҿ�Ҭ

Nl _[q[ �� ҫ��Ҭ

Mutations in AML n (%)

Mlklpljv � lo _`h`qelk �n � ҫ��ҿ�Ҭ

Toepljv � � ҫ�ҿ�Ҭ

TP�� � ҫ�ҿ�Ҭ

ELT � ҫ�Ҭ

Bljmh`u g[ovlqvm` teqd ^hlk[h `slhrqelk � ҫ�Ҭ

C`h`qelk ��n � ҫ�Ҭ

Oqd`o ҫDVIҿ @SXL�ҿ ICH�ҿ qo[kphl^[qelkpҾ qҫ��Ӏ��Ҭҿ qҫ�Ӏ��Ҭҿ qҫ�Ӏ��Ҭ ҫn��Ӏn��ҬҬ � ҫ��Ҭ

Nl _[q[ �� ҫ��ҿ�Ҭ

Received Treatment, n (%) Primary 
Disease

AML

�� ҫ��Ҭ �� ҫ��Ҭ

Number of years from primary diagnosis to AML transformation, median 
(range)

All patients

� ҫ�Ӧ��Ҭ

Was the Primary Disease Treated?

Yes No

� ҫ�Ӧ��Ҭ �ҿ� ҫ�Ӧ��Ҭ

Was there a Response to Therapy for 
Primary Disease?

Yes No

�� ҫ�Ӧ��Ҭ � ҫ�Ӧ�Ҭ

Death �� ҫ��Ҭ
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Figure 1. ҫ@Ҭ Os`o[hh proses[hҼ ҫAҬ Os`o[hh proses[h aolj @MLҼ ҫBҬ Os`o[hh proses[h aolj @ML [^^lo_ekc ql V`k`ql^h[uӣ][p`_ o`cej`kҼ  
ҫCҬ Os`o[hh proses[h aolj @ML [^^lo_ekc ql o`jeppelk la @MLҼ ҫDҬ Os`o[hh proses[h aolj @ML [^^lo_ekc ql moej[ov _e[cklpep
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Impact side effects of specific therapy  
in combination with venetoclax on outcome  

in patients with acute myeloid leukemia 
Sokalav-Varapayev, Alexey1; Lendina, Irina2; Iskrov, Ihar3

1Mekpg S^e`kqeƈ^ [k_ Po[^qe^[h B`kq`o alo Sroc`ovҿ To[kpmh[kqlhlcv [k_ H`j[qlhlcvҿ Mekpgҿ A`h[orpҿ  
jlkg`v���Ҧj[ehҼorӀ 2Mekpg S^e`kqeƈ^ [k_ Po[^qe^[h B`kq`o alo Sroc`ovҿ To[kpmh[kqlhlcv [k_ H`j[qlhlcvҿ Mekpgҿ  

A`h[orpҿ d[`j[qlhlcv�Ҧcj[ehҼ^ljӀ �A`h[orpe[k Sq[q` M`_e^[h Ukes`opeqvҿ Mekpgҿ A`h[orpҿ c`jlqlhҦj[ehҼor

Introduction. One of the targeted drugs used to treat 
acute myeloid leukemia (AML) is venetoclax, a selective 
inhibitor of the antiapoptotic protein BCL-2. In a study by 
Mohamed Jiffry M.Z. et al, venetoclax in the treatment of 
patients with resistant AML provides a survival benefit 
comparable to that seen in patients with primary AML. 
In a multicenter, randomized, double blind, placebo- 
controlled study, DiNardo et al found that the most 
common serious complications of the combination of 
azacitidine with venetoclax are thrombocytopenia grade 
3–4, neutropenia and infections.

Objectives. To study the incidence of adverse reactions 
of specific therapy with a combination of venetoclax in 
patients with AML and to affect the impact side effects on 
outcome in patients with acute myeloid leukemia.

Materials and methods. The prospective cohort study 
included 22 adult patients with AML who received specific 
therapy in combination with venetoclax from November 
2022 to October 2024 on the basis of the hematology 
department №3 of the Minsk Scientific Practical Center 
of Surgery, Transplantology and Hematology. Microsoft 
Excel 2016 and R Studio 2024.09.0 were used for 
statistical data analysis. The overall survival of the study 
group was estimated using the Kaplan-Meier method. 
Analysis results were considered statistically significant 
at p < 0.05.

Results. The age of the patients ranged from 24 to  
80 years (median — 61.5 years), among them there were 
14 women (63.6 %) and 8 men (36.4 %).

All patients, depending on clinical and laboratory 
status, were prescribed venetoclax in combination with 
hypomethylating agents, low doses of cytarabine or 
ruxolitinib, 3 patients (13.6 %) received specific therapy 
in combination with venetoclax as the first line at the 
diagnosis of AML, 19 patients (86.4 %) in relapsed and 
refractory forms of AML.

Remission was achieved in 9 patients with AML 
(41 %), of which transplantation was performed in  

4 patients (18.1 %), relapses during combination therapy 
with venetoclax were reported in 3 patients (13.6 %).

Due to serious side effects (stage 3–4 
thrombocytopenia, neutropenia and infection), courses 
with the addition of venetoclax were interrupted in 
16 patients (72.7 %), among them — in 14 patients in 
87.5 % of cases due to infectious complications.

At the time of analysis the death was reported in 9 AML 
patients (41 %). The results of overall 2-year survival in 
the groups of patients with the presence and absence of 
complications during specific therapy in combination 
with venetoclax were presented in Figure 1.

Overall survival in the cohort of patients with 
complications was 43.8 %, the median overall survival 
was 20.8 months. Overall survival in the cohort of 
patients without complications was 100 %, the median 
overall survival was not achieved. There are differences 
in survival between the complication cohort and the non-
complication cohort (p = 0.038).

Conclusion. Thus, the presence of serious side effects 
during specific therapy with a combination of venetoclax 
statistically significant affects the survival of patients 
with AML.

Figure 1. Os`o[hh proses[h lk s`k`ql^h[uӣprmmh`j`kq`_ qd`o[mv 
_`m`k_ekc lk qd` mo`p`k^` la ^ljmhe^[qelkp
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Venetoclax plus hypomethylating agents in relapsed/refractory  
acute myeloid leukemia: a real-life experience 

Granatkin, Maksim1; Nikitin, Eugene2; Doronin, Vadim3

1Mlp^lt Mrhqe_ep^emhek[ov S^e`kqeƈ^ [k_ Bheke^[h B`kq`o k[j`_ [aq`o SP Alqgekҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ j[gpejӣ
co[k[qgekҦv[k_`uҼorӀ 2Mlp^lt Mrhqe_ep^emhek[ov S^e`kqeƈ^ [k_ Bheke^[h B`kq`o k[j`_ [aq`o SP AlqgekӀ Rrppe[k M`_e^[h 
@^[_`jv la Plpqco[_r[q` D_r^[qelkҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ `rc`k`ԚkegeqekҦj[ehҼorӀ �Mlp^lt Mrhqe_ep^emhek[ov 

S^e`kqeƈ^ [k_ Bheke^[h B`kq`o k[j`_ [aq`o SP AlqgekӀ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ s[_ejԚ_lolkekҦj[ehҼor

Introduction. Acute myeloid leukemia (AML) is a 
heterogeneous malignancy with a great variation in disease 
outcomes. Despite great advances in chemotherapy, there 
is still up to 35–45 % of patients being refractory to 
treatments or relapsed [1]. Venetoclax-based regimens 
have shown promise in treating R/R AML [2]. In the present 
study, we aim to provide we evidence on the efficacy of this 
combination in R/R AML by reporting our data.

Patients and methods. All included patients were 
diagnosed with R/R AML and received at least one line 
of intensive therapy. Patients who previously received 
either single-agent VEN or VEN-combination were not 
included in the study. Refractoriness was defined as 
being unable to achieve a remission after at least one 
cycle of intensive induction chemotherapy. Azacitidine 
in combination with venetoclax was administered in 
accordance with the ELN 2022 recommendations.

Results. A total of 45 patients were included in the study 
(Table 1). The median age was 55 years (range: 24–73).  
A total of 20 (44,5 %) patients received AzaVen treatment 
for primary refractory disease, 10 (22,2 %) for early 
relapse and 15 (33,3 %) for late relapse. The median 
number of prior therapies was 1 (range 1–3), and 64,4 % 
patients received 1 lines of therapy. Three patients have 
allo-HSCT before and 11 after AzaVen.

The median follow-up duration was 19 months. The 
median number of treatment cycles was 4 (range 1–36). 
The overall response rate to the therapy was 66.7 %. 
Eight patients achieved CR, 5 — CRh, 5 — CRi, and  
12 — MLFS. Nine patients were refractory to this 
therapy, and the response could not be assessed in  
6 patients. After 1 cycle of therapy, 63.3 % of patients 
achieved remission; after 2 cycles — 26.7 %; and 
the remaining patients (10 %) — by the end of the 
3rd cycle. The median duration of remission was  
28 months (Figure 1, A). The type of relapse and the 
number of prior lines of therapy (Figure 1, B) had no 
impact on the duration of response.

The median overall survival for the whole cohort 
was 31 months (Figure 1, C). Patients who underwent 
Allo-HSCT had the highest median overall survival 
compared to those who did not undergo the procedure, 
undefined vs. 28 months, respectively. Additionally, 
patients with late relapse had a longer median overall 
survival compared to those with early relapse or primary 
refractory AML, 69 months versus 20.5 months and  
15 months, respectively (Figure 1, D). Therefore, the first 
induction cycle of therapy and Allo-HSCT significantly 
impact overall survival. The deeper and earlier the first 
response to therapy, the greater the chances of prolonged 
overall survival. The number of prior lines of therapy did 
not affect overall survival in our study.

Figure 1. ҫ@Ҭ Cro[qelk la o`pmlkp`Ҽ ҫAҬ Cro[qelk la o`pmlkp` [^^lo_ekc ql hek`p la qd`o[mvҼ ҫBҬ Os`o[hh proses[hҼ ҫCҬ Os`o[hh proses[h 
[^^lo_ekc ql qd` qvm` la o`h[mp`
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Conclusion. The AzaVen is an effective treatment 
option for patients with R/R AML, regardless of 
the type of relapse or the number of prior lines of 

therapy. It demonstrates a rapid response and a high 
remission rate, and it can also serve as a bridge to 
Allo-HSCT.

Table 1. A[p`hek` mlmrh[qelkӗp ^d[o[^q`oepqe^p

Baseline population’s characteristics All patients (n = 45)

@c`ҿ v`[opҿ k ҫҧҬ

M`_e[k ҫo[kc`Ҭ �� ҫ��Ӧ��Ҭ

ԣ��� �� ҫ��ҿ�Ҭ

��Ӧ�� �� ҫ��ҿ�Ҭ

Ԥ��� �� ҫ��ҿ�Ҭ

S`uҿ k ҫҧҬ

E`j[h` �� ҫ��ҿ�Ҭ

M[h` �� ҫ��ҿ�Ҭ

DBOF PSҿ k ҫҧҬ

�Ӧ� �� ҫ��ҿ�Ҭ

�Ӧ� �� ҫ��ҿ�Ҭ

ELT� pq[qrpҿ k ҫҧҬ

Mrq[q`_ � ҫ��ҿ�Ҭ

Weh_ qvm` �� ҫ��ҿ�Ҭ

Nlq [s[eh[]h` � ҫ�ҿ�Ҭ

Tvm` la @MLҿ k ҫҧҬ

C` klsl �� ҫ��ҿ�Ҭ

S`^lk_[ov � ҫ�ҿ�Ҭ

Tvm` la o`h[mp`ҿ k ҫҧҬ

Poej[ov o`ao[^qlov �� ҫ��ҿ�Ҭ

D[ohv o`h[mp` �� ҫ��ҿ�Ҭ

L[q` o`h[mp` �� ҫ��ҿ�Ҭ

Nrj]`o la moelo @x[V`k hek`p la qd`o[mvҿ k ҫҧҬ � ҫ�Ӧ�Ҭ

1 �� ҫ��ҿ�Ҭ

2 � ҫ��Ҭ

� � ҫ��ҿ�Ҭ

@hhlӣHSBTҿ k ҫҧҬ �� ҫ��ҿ�Ҭ

@hhlӣHSBT ]`alo` @x[V`k � ҫ�ҿ�Ҭ

@hhlӣHSBT [aq`o @x[V`k �� ҫ��ҿ�Ҭ

Real-data outcomes of newly diagnosed AML  
treated with venetoclax and azacitidine 

Amirarslanova, Khanza1; Granatkin, Maksim1; Kobzev, Yuri1; Volchkov, Egor 2

1Mlp^lt Mrhqe_ep^emhek[ov S^e`kqeƈ^ [k_ Bheke^[h B`kq`o k[j`_ [aq`o SP Alqgekҿ Mlp^ltҿ Rrppe[k E`_`o[qelkӀ  
2Cjeqov Rlc[^d`s N[qelk[h M`_e^[h R`p`[o^d B`kq`o Oa P`_e[qoe^ H`j[qlhlcvҿ Ok^lhlcv  

[k_ Ijjrklhlcvҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ slh^d^lsҼ`cloҦv[k_`uҼor

Introduction. The incidence of acute myeloid 
leukemia (AML) increases with age, with nearly half 
of diagnoses occurring in patients over 70 years 

old. Accurate prognostication remains challenging 
for patients treated with venetoclax-based  
regimens.
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Objectives. To evaluate the efficacy of the therapy 
administered to elderly patients and the factors influencing 
the outcomes of low-intensity targeted therapy.

Materials and methods. This retrospective study 
included a cohort of patients (n = 37) treated at the 

S.P. Botkin City Clinical Hospital. All patients had newly 
diagnosed acute myeloid leukemia and had not received 
any prior therapy. The median age was 65 years 
(range 41–88 years), with 51 % of patients being over  
70 years old (Table 1). The median follow-up period 
was 8 months.

Table 1. A[p`hek` mlmrh[qelkӗp ^d[o[^q`oepqe^p

Baseline population’s characteristics All patients (n = 37)

@c`ҿ v`[opҿ k ҫҧҬ

M`_e[k ҫo[kc`Ҭ �� ҫ��Ӧ��Ҭ

ԣ��� � ҫ��Ҭ

��Ӧ�� �� ҫ��Ҭ

Ԥ��� �� ҫ��Ҭ

S`uҿ k ҫҧҬ

E`j[h` �� ҫ��Ҭ

M[h` �� ҫ��Ҭ

DBOF PSҿ k ҫҧҬ

1 � ҫ��Ҭ

2 �� ҫ��Ҭ

� � ҫ��Ҭ

4 �ҫ��Ҭ

DLN ����ҿ k ҫҧҬ

E[slo[]h` � ҫ��Ҭ

Ikq`oj`_e[q` � ҫ��Ҭ

@_s`op` �� ҫ��Ҭ

Tvm` la @MLҿ k ҫҧҬ

C` klsl �� ҫ��Ҭ

S`^lk_[ov �� ҫ��Ҭ

Td` _`co`` la k`rqolm`ke[ [q qd` qej` la _e[cklpepҿ k ҫҧҬ

Hvm`oh`rgl^vqlpep � ҫ��Ҭ

� ��ҫ��Ҭ

1 � ҫ�Ҭ

2 � ҫ�Ҭ

� �� ҫ��Ҭ

4 �ҫ��Ҭ

@hhlӣHSBTҿ k ҫҧҬ

Ỳ p � ҫ��Ҭ

Nl �� ҫ��Ҭ

NFSҿ k ҫҧҬ

RUNX� � ҫ��Ҭ

NPM� ͮе͵ ELT� � ҫ��Ҭ

NPM� ^ ELT� � ҫ�Ҭ

ELTSӣITC � ҫ�Ҭ

ELT�ӣTKC � ҫ�Ҭ

ELT� � ҫ��Ҭ

KMT�@ � ҫ��Ҭ

KMT�@ o`[oo[kc`j`kq � ҫ�Ҭ
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F@T@� MDBOMҫDVI�Ҭ � ҫ�Ҭ

MUT BDAP@ � ҫ�Ҭ

MDBOMҫDVI�Ҭ o`[oo[kc`j`kq � ҫ�Ҭ

CNMT�@ � ҫ��Ҭ

jrqTP�� � ҫ��Ҭ

ICH� � ҫ��Ҭ

ICH� � ҫ��Ҭ

@SXL� � ҫ��Ҭ

ABOR � ҫ�Ҭ

DZH� � ҫ�Ҭ

SH�A� � ҫ�Ҭ

SE�A� � ҫ�Ҭ

SRSE� �� ҫ��Ҭ

ST@F� � ҫ��Ҭ

U�@E� � ҫ�Ҭ

F@T@� � ҫ��Ҭ

KIT � ҫ��Ҭ

TDT�ҿ TDT�ӣ@SL� � ҫ��Ҭ

KR@S � ҫ�Ҭ

NR@S � ҫ�Ҭ

UNIV@RI@TD @N@LYSIS

DBOF �Ҽ�� ҫ�Ҽ��Ӧ�Ҽ��ҿ m�ԥ �Ҽ���Ҭ

�Ҽ�� ҫ�Ҽ��Ӧ��Ҽ��ҿ m�ԥ �Ҽ���Ҭ

�Ҽ�� ҫ�Ҽ��Ӧ��Ҽ��ҿ m�ԥ �Ҽ���Ҭ

@ML �Ҽ�� ҫ�Ҽ��Ӧ��Ҽ��ҿ m�ԥ �Ҽ���Ҭ

�Ҽ�� ҫ�Ҽ��Ӧ�Ҽ��ҿ m�ԥ �Ҽ���Ҭ

Ika`^q �Ҽ�� ҫ�Ҽ��Ӧ�Ҽ��ҿ m�ԥ �Ҽ���Ҭ

NPM�ELT�k`c �Ҽ�� ҫ�Ҽ��Ӧ��Ҽ��ҿ m�ԥ �Ҽ���Ҭ

NPMELT�mlp �Ҽ�� ҫ�Ҽ��Ӧ�Ҽ��ҿ m�ԥ �Ҽ���Ҭ

ELT�ITC �Ҽ�� ҫ�Ҽ��Ӧ�Ҽ��ҿ m�ԥ �Ҽ���Ҭ

ELT�TKC �Ҽ�� ҫ�Ҽ��ӦIkaҿ m�ԥ �Ҽ���Ҭ

ELT� �Ҽ�� ҫ�Ҽ��Ӧ�Ҽ��ҿ m�ԥ �Ҽ���Ҭ

q ҫ�Ӏ��Ҭ ��Ҽ�� ҫ�Ҽ��Ӧ���Ҽ��ҿ m�ԥ �Ҽ���Ҭ

KMT� �Ҽ�� ҫ�Ҽ��Ӧ��Ҽ��ҿ m�ԥ �Ҽ���Ҭ

F@T@� �Ҽ�� ҫ�Ҽ��Ӧ��Ҽ��ҿ m�ԥ �Ҽ���Ҭ

BDAR@ �Ҽ�� ҫ�Ҽ��Ӧ��Ҽ��ҿ m�ԥ �Ҽ���Ҭ

MDBOM �Ҽ�� ҫ�Ҽ��Ӧ��Ҽ��ҿ m�ԥ �Ҽ���Ҭ

CNMT�[ �Ҽ�� ҫ�Ҽ��Ӧ�Ҽ��ҿ m�ԥ �Ҽ���Ҭ

TP�� �Ҽ�� ҫ�Ҽ��Ӧ��Ҽ��ҿ m�ԥ �Ҽ���Ҭ

ICH� �Ҽ�� ҫ�Ҽ��ӦIkaҿ m�ԥ �Ҽ���Ҭ

ICH� �Ҽ�� ҫ�Ҽ��Ӧ�Ҽ��ҿ m�ԥ �Ҽ���Ҭ

@SXL� �Ҽ�� ҫ�Ҽ��Ӧ�Ҽ��ҿ m�ԥ �Ҽ���Ҭ

ABOR �Ҽ�� ҫ�Ҽ��ӦIkaҿ m�ԥ �Ҽ���Ҭ

DZH� �Ҽ�� ҫ�Ҽ��Ӧ�Ҽ��ҿ m�ԥ �Ҽ���Ҭ

RUNX� �Ҽ�� ҫ�Ҽ��Ӧ�Ҽ��ҿ m�ԥ �Ҽ���Ҭ

SH�A� �Ҽ�� ҫ�Ҽ��ӦIkaҿ m�ԥ �Ҽ���Ҭ

SE�A� �Ҽ�� ҫ�Ҽ��Ӧ�Ҽ��ҿ m�ԥ �Ҽ���Ҭ

Table 1. Blkqekrqelk
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SRSE� �Ҽ�� ҫ�Ҽ��Ӧ�Ҽ��ҿ m�ԥ �Ҽ���Ҭ

ST@F� �Ҽ�� ҫ�Ҽ��Ӧ�Ҽ��ҿ m�ԥ �Ҽ���Ҭ

KIT �Ҽ�� ҫ�Ҽ��Ӧ�Ҽ��ҿ m�ԥ �Ҽ���Ҭ

TDT� �Ҽ�� ҫ�Ҽ��Ӧ�Ҽ��ҿ m�ԥ �Ҽ���Ҭ

^ljmh`u g[ovlqvm` ��Ҽ�� ҫ�Ҽ��Ӧ��Ҽ��ҿ m�ԥ �Ҽ���Ҭ

�n �Ҽ�� ҫ�Ҽ��Ӧ��Ҽ��ҿ m�ԥ �Ҽ���Ҭ

�n �Ҽ�� ҫ�Ҽ��Ӧ�Ҽ��ҿ m�ԥ �Ҽ���Ҭ

jlklplj[h g[ovlqvm` �Ҽ�� ҫ�Ҽ��ӦIkaҿ m�ԥ �Ҽ���Ҭ

��m �Ҽ�� ҫ�Ҽ��Ӧ��Ҽ��ҿ m�ԥ �Ҽ���Ҭ

KR@S �Ҽ�� ҫ�Ҽ��Ӧ��Ҽ��ҿ m�ԥ �Ҽ���Ҭ

NR@S �Ҽ�� ҫ�Ҽ��Ӧ��Ҽ��ҿ m�ԥ �Ҽ���Ҭ

Results. The median duration of therapy was 8 months. 
At the time of the final analysis, 16 patients were still on 
treatment. Therapy was discontinued for 19 patients  
(5 due to disease progression, 14 due to death).

The median overall survival at the time of the 
final analysis had not been reached (Figure 1, A). The 
median EFS was 12 months (Figure 1, B). Among the 
13 patients who died, the causes of death included 
AML progression (n = 3) and infectious complications 
(sepsis, lung infections) (n = 10). In our study, the ELN 
2022 risk classification did not impact overall survival 
(OS) or event-free survival (EFS) in patients receiving 
Azacitidine and Venetoclax therapy (Figure 1, C–D). In 
univariate analysis, the following factors were found to 

significantly impact overall survival: t(9;11), CEBPA, 
TP53, complex karyotype and abn (17p) (Table 1). The 
median duration of response was 38 months. Remission 
was achieved in 25 patients (67.5 %). Complete 
remission was observed in 7 patients (28 %), complete 
remission with incomplete recovery in 5 patients (20 %), 
сomplete response with partial recovery was observed in 
3 patients (12 %), morphological leukemia-free state in  
7 patients (28 %). Among those who achieved remission, 
21 patients (84 %) had remission after the first cycle of 
therapy, 2 patients after the second cycle, and 2 patients 
after the third cycle. In the adverse-risk group, remission 
was achieved in 79 % of patients; in the intermediate-
risk group, 71 %; and in the favorable-risk group, 60 %.

Figure 1. ҫ@Ҭ Os`o[hh proses[hҼ ҫAҬ Ds`kqӣao`` proses[hҼ ҫBҬ Os`o[hh proses[h [^^lo_ekc ql qd` oepg DLN ����Ҽ ҫCҬ Ds`kqӣao`` proses[h 
[^^lo_ekc ql qd` oepg DLN ����

Table 1. Blkqekrqelk
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NGS results were obtained for all 37 patients. The 
most common mutations were SRSF2 (51 %), RUNX1 
(22 %), IDH2 (19 %), TET2 (19 %), DNMT3A (16 %), 
TP53 (16 %), and FLT3-ITD (8 %).

During the first cycle of therapy, the following 
complications were observed: grade 4 neutropenia — 
7 patients (19 %), grade 3 anemia — 24 (65 %), grade 
4 thrombocytopenia — 17 (46 %), and infections — 19 
(51 %). 30-day and 60-day mortality rates were 8 % and 
12 %, respectively.

The median hospitalization during the first cycle was 
16 days (range: 0–43). Two patients were treated on an 
outpatient basis. The median delay to the start of the 
second cycle was 16.5 days (range: 0–55).

Conclusions. The combination of AzaVen 
demonstrates good tolerability, clinically significant 
benefits in overall survival, remission rates. In our 
study, the ELN 2022 risk classification did not affect 
OS or EFS.

Clinical features and prognostic significance of PML-RARa  
isoforms in patients with acute promyelocytic leukemia 

Pirozhnikova, Anna1; Makunina, Eleonora2; Morozov, Vadim3;  
Mamaeva, Elizaveta4; Chernova, Natalya5

1Mlp^lt Mrhqe_ep^emhek[ov Bheke^[h B`kq`o ӓKljjrk[og[ӔӀ Rrppe[k M`_e^[h @^[_`jv  
la Plpqco[_r[q` D_r^[qelkҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ meolxdkegls[����Ҧj[ehҼorӀ  

2Mlp^lt Mrhqe_ep^emhek[ov Bheke^[h B`kq`o ӓKljjrk[og[Ӕҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ  
M[grkek[D@Ҧx_o[sҼjlpҼorӀ �Mlp^lt Mrhqe_ep^emhek[ov Bheke^[h B`kq`o ӓKljjrk[og[Ӕҿ Mlp^ltҿ  

Rrppe[k E`_`o[qelkҿ s[_ejӣjlolxlsqoҦj[ehҼorӀ 4Mlp^lt Mrhqe_ep^emhek[ov Bheke^[h  
B`kq`o ӓKljjrk[og[Ӕҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ c`j[qlhlc��Ҧj[ehҼorӀ  

�Mlp^lt Mrhqe_ep^emhek[ov Bheke^[h B`kq`o ӓKljjrk[og[ӔӀ Rrppe[k M`_e^[h @^[_`jv  
la Plpqco[_r[q` D_r^[qelkҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ ^d`okls[kc�Ҧx_o[sҼjlpҼor

Introduction. Acute promyelocytic leukemia (APL) 
accounts for 5-15 % of all cases of acute myeloid 
leukemia. Its pathogenesis is based on reciprocal 
translocation t(15;17)(q24;q21), leading to the fusion 
of the promyelocytic leukemia (PML) gene and alpha-
retinoic acid (RARa) gene. The product of this interaction, 
a chimeric PML-RARα protein, blocks the differentiation 
of myeloid cells at the promyelocyte stage, leading to 
the development of APL. The PML gene can experience 
breaks in different breakpoint cluster regions (bcr), 
leading to the formation of various types of transcripts, 
the most common are bcr1, bcr2, and bcr3.

Despite numerous studies investigating the 
relationship between isoform type and clinical 
characteristics at the onset of disease, the course and 
outcome of the disease, no consensus on the prognostic 
significance of the transcript isoform. Some studies have 
shown an association between the bcr3 and unfavorable 
prognostic factors, such as initial hyperleukocytosis, 
CD34 expression by tumor cells, a high incidence of 
intracranial hemorrhage. However, other studies have 
found no correlation between bcr isoforms and the 
presence of these unfavorable factors.

Objectives. To investigate the association between the 
type of PML-RARα transcript and clinical and laboratory 
features in patients with APL before treatment.

Materials and methods. The study from 2022 to 2024 
included 31 patients with APL (9 men, 22 women), aged 

18 to 90 years (median 48) observed at the Kommunarka 
City Clinical Hospital. The diagnosis was made according 
to the clinical guidelines. The chimeric transcript PML-
RARα was determined using real-time PCR. Initially, the 
average platelet count was 32 × 10⁹/L (5–204 × 10⁹/L), 
leukocyte — 15 × 10⁹/L (0.3–104 × 10⁹/L), fibrinogen 
level — 1.7 g/L (0.54–5.39 g/L). 8 (26 %) patients were 
classified as high-risk (Le ≥ 10 × 10⁹ /L), while 21 (68 %) 
were classified as low-risk (Le < 10 × 10⁹ /L). Isoform 
bcr1 was detected in 16 (53 %) patients, bcr2 in 1 (3 %), 
bcr3 in 14 (44 %). The differentiation syndrome was 
diagnosed in 12 (39 %) patients. CD34 expression was 
detected in 7 (23 %) patients.

Results. Depending on the bcr isoforms, patients were 
divided into two groups: 17 had bcr1 or bcr2, 14 had 
bcr3 (Table 1). There were no significant differences 
in age, gender, platelet count, fibrinogen level between 
these groups. The average initial value of leukocytes was 
significantly higher in the bcr3 group compared to the 
bcr1/bcr2 group (29 × 10⁹/l vs. 4 × 10⁹/l). Development 
of differentiation syndrome (64 % vs. 19 % (p = 0,03)), 
CD34+ expression (43 % vs 7 % (p = 0,03)) were more 
common in the bcr3 group. At the start of treatment 
intracranial hemorrhagic complications were noted in 
8 (26 %) patients from the general group. In the bcr1/
bcr2 group, these complications occurred in 12 % of 
patients, in the bcr 3 group — in 42 % (p = 0.064). In  
2 patients from the bcr3 group cerebral hemorrhage led 
to death.
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Table 1. Bheke^[h [k_ h[]lo[qlov ^d[o[^q`oepqe^p la m[qe`kqp ek^hr_`_ ek qd` pqr_v

Characteristics Bcr1/ bcr2 (n = 17) Bcr3 (n = 14) р

@c`ҿ v`[op ��ҿ� ҫ��ҿ�Ӧ��ҿ�Ҭ ��ҿ�� ҫ��ҿ�Ӧ��ҿ�Ҭ �ҿ����

S`uҿ k ҫҧҬ

j[h` � ҫ��Ҭ � ҫ��Ҭ

a`j[h` �� ҫ��Ҭ �� ҫ��Ҭ

@s`o[c` mh[q`h`q ^lrkq ҫj[uӦjekҬҿ Ԡ����ԗh �� ҫ�Ӧ���Ҭ �� ҫ��Ӧ��Ҭ �ҿ�

@s`o[c` h`rgl^vq` ^lrkq ҫj[uӦjekҬҿ Ԡ����ԗh �ҿ� ҫ�ҿ�Ӧ���Ҭ �� ҫ�ҿ��Ӧ��ҿ�Ҭ �ҿ���

@s`o[c` ƈ]oeklc`k h`s`h ҫj[uӦjekҬҿ cԗh �ҿ�� ҫ�ҿ��Ӧ�ҿ��Ҭ �ҿ�� ҫ�ҿ��Ӧ�ҿ��Ҭ Ԥ��ҿ�

Repg colrmҿ k ҫҧҬ �ҿ��

hlt �� ҫ���ҧҬ � ҫ���ҧҬ 

decd � ҫ��ҧҬ � ҫ���ҧҬ

Ikqo[^o[ke[h d`jlood[c`ҿ k ҫҧҬ � ҫ���ҧҬ � ҫ���ҧҬ �ҿ���

Td` _eƆ`o`kqe[qelk pvk_olj`ҿ k ҫҧҬ � ҫ���ҧҬ � ҫ���ҧҬ �ҿ��

BC �� `umo`ppelkҿ k ҫҧҬ � ҫ��ҧҬ � ҫ���ҧҬ �ҿ��

Conclusions. The revealed relationship between the 
PML-RARα isoform bcr3 and high initial leukocytosis, 
incidence of differentiation syndrome, CD34 expression 

on tumor cells, suggests that this isoform may be a 
potential predictor of unfavorable prognosis in patients 
with APL.
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INDOLENT LYMPHOMAS AND MYELOMA
Outcomes of allogeneic hematopoietic  
stem cell transplantation in high-risk  

chronic lymphocytic leukemia patients
Zhuravleva, Julia1; Mikhailova, Natalia2; Kislova, Maria3; Dmitrieva, Elena4;  

Ivanova, Maria5; Kondakova, Elena6; Smirnova, Anna7; Krylova, Yana8;  
Kudyasheva, Olga9; Vlasova, Yulia10; Volkov, Nikita11; Moiseev, Ivan12;  

Kulagin, Alexander13; Nikitin, Eugene14

1RM Flo][^d`s[ R`p`[o^d Ikpqeqrq` la P`_e[qoe^ Ok^lhlcvҿ H`j[qlhlcv [k_ To[kpmh[kq[qelkӀ IP P[shls Eeopq S[ekq 
P`q`op]roc Sq[q` M`_e^[h Ukes`opeqvҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ xdro[sh`s[ҼfҦek]luҼorӀ 2RM Flo][^d`s[ 

R`p`[o^d Ikpqeqrq` la P`_e[qoe^ Ok^lhlcvҿ H`j[qlhlcv [k_ To[kpmh[kq[qelkӀ IP P[shls Eeopq S[ekq P`q`op]roc Sq[q` M`_e^[h 
Ukes`opeqvҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ ]jqҼhvjmdlj[Ҧcj[ehҼ^ljӀ �Mlp^lt Mrhqe_ep^emhek[ov S^e`kqeƈ^ [k_ 

Bheke^[h B`kq`o k[j`_ [aq`o SP Alqgekҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ ugephls[j[oe[uҦcj[ehҼ^ljӀ  
4Mlp^lt Mrhqe_ep^emhek[ov S^e`kqeƈ^ [k_ Bheke^[h B`kq`o k[j`_ [aq`o SP Alqgekҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ 

`h`kldg[���Ҧcj[ehҼ^ljӀ �RM Flo][^d`s[ R`p`[o^d Ikpqeqrq` la P`_e[qoe^ Ok^lhlcvҿ H`j[qlhlcv [k_ To[kpmh[kq[qelkӀ  
IP P[shls Eeopq S[ekq P`q`op]roc Sq[q` M`_e^[h Ukes`opeqvҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ j[oeh`ulҦv[k_`uҼorӀ  

�RM Flo][^d`s[ R`p`[o^d Ikpqeqrq` la P`_e[qoe^ Ok^lhlcvҿ H`j[qlhlcv [k_ To[kpmh[kq[qelkӀ IP P[shls Eeopq S[ekq 
P`q`op]roc Sq[q` M`_e^[h Ukes`opeqvҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ glk_[gls[`Ҧj[ehҼorӀ �RM Flo][^d`s[ 

R`p`[o^d Ikpqeqrq` la P`_e[qoe^ Ok^lhlcvҿ H`j[qlhlcv [k_ To[kpmh[kq[qelkӀ IP P[shls Eeopq S[ekq P`q`op]roc Sq[q` M`_e^[h 
Ukes`opeqvҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ _oҼ[kk[pjeokls[Ҧcj[ehҼ^ljӀ 8RM Flo][^d`s[ R`p`[o^d Ikpqeqrq` la 
P`_e[qoe^ Ok^lhlcvҿ H`j[qlhlcv [k_ To[kpmh[kq[qelkӀ IP P[shls Eeopq S[ekq P`q`op]roc Sq[q` M`_e^[h Ukes`opeqvҿ S[ekq 
P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ vҼcr_lxdkegls[Ҧj[ehҼorӀ �RM Flo][^d`s[ R`p`[o^d Ikpqeqrq` la P`_e[qoe^ Ok^lhlcvҿ 
H`j[qlhlcv [k_ To[kpmh[kq[qelkӀ IP P[shls Eeopq S[ekq P`q`op]roc Sq[q` M`_e^[h Ukes`opeqvҿ S[ekq P`q`op]rocҿ Rrppe[k 
E`_`o[qelkҿ lhc[gr_[f[pd`s[Ҧj[ehҼorӀ ��RM Flo][^d`s[ R`p`[o^d Ikpqeqrq` la P`_e[qoe^ Ok^lhlcvҿ H`j[qlhlcv [k_ 

To[kpmh[kq[qelkӀ IP P[shls Eeopq S[ekq P`q`op]roc Sq[q` M`_e^[h Ukes`opeqvҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ  
ffԚsh[pls[Ҧj[ehҼorӀ 11RM Flo][^d`s[ R`p`[o^d Ikpqeqrq` la P`_e[qoe^ Ok^lhlcvҿ H`j[qlhlcv [k_ To[kpmh[kq[qelkӀ IP P[shls 

Eeopq S[ekq P`q`op]roc Sq[q` M`_e^[h Ukes`opeqҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ slhglsҼkҼd`jҦcj[ehҼ^ljӀ  
12RM Flo][^d`s[ R`p`[o^d Ikpqeqrq` la P`_e[qoe^ Ok^lhlcvҿ H`j[qlhlcv [k_ To[kpmh[kq[qelkӀ IP P[shls Eeopq S[ekq 

P`q`op]roc Sq[q` M`_e^[h Ukes`opeqvҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ jlepesҦj[ehҼorӀ ��RM Flo][^d`s[ R`p`[o^d 
Ikpqeqrq` la P`_e[qoe^ Ok^lhlcvҿ H`j[qlhlcv [k_ To[kpmh[kq[qelkӀ IP P[shls Eeopq S[ekq P`q`op]roc Sq[q` M`_e^[h Ukes`opeqvҿ 
S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ grh[cekc`jҦo[j]h`oҼorӀ 14Mlp^lt Mrhqe_ep^emhek[ov S^e`kqeƈ^ [k_ Bheke^[h B`kq`o k[j`_ 
[aq`o SP AlqgekӀ Rrppe[k M`_e^[h @^[_`jv la Plpqco[_r[q` D_r^[qelkҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ `rc`k`ԚkegeqekҦj[ehҼor

Introduction. The role of allogeneic hematopoietic stem 
cell transplantation (alloHSCT) in chronic lymphocytic 
leukemia (CLL) has decreased in recent years due to 
the emergence of new effective targeted agents for the 
treatment of this disease. However, for a certain group 
of heavily pretreated or high-risk CLL patients with no 
other therapeutic options, alloHSCT remains important. 
Limiting factors for alloHSCT are the risks of possible 
serious immune complications such as graft-versus-
host disease (GvHD) and infections, especially in older 
patients. Due to the fact that in most high-risk CLL 
patients it is possible to achieve a complete response 
(CR) as a result of Bruton’s tyrosine kinase inhibitors 
(BTK), BCL-2 inhibitor and especially in their combined 
application, including in the first line of therapy, the 
choice of the time point for alloHSCT becomes relevant.

Objectives. Analysis of the results of alloHSCT in 
patients with high-risk CLL.

Methods. The patients were treated and observed at 
the pre- and post-transplantation period in two centers:  

RM Gorbacheva Research Institute, Saint Petersburg  
and S. P. Botkins’s City Clinical Hospital, Moscow. AlloHSCT 
was completed in all patients at the RM Gorbacheva 
Research Institute in the period from 2006 to 2023. 
Baseline and demographic characteristics and previous 
therapy are summarized in Table 1. The specific features 
of alloHSCT are summarized in Table 2. Statistical analyses 
were conducted using R version 4.3.2.

Results. The median follow-up after alloHSCT was  
44 (3–160) months. Three-year overall survival (OS) 
and progression-free survival (PFS) were 73 % (CI 
56.7–84.2) and 61 % (CI 44.1–74.1), respectively (Figure 
1). Non-relapse mortality was 20 % (CI 9.2–33.9). The 
cumulative incidence of acute graft-versus host disease 
(GvHD) was 47 % (CI 8–14.6) and chronic GvHD was 
31 % (CI 17.2–46.7). There was difference in 3-year OS 
between patients in CR/partial response (PR) and stable 
disease (SD)/progression disease (PD) before alloHSCT: 
85 % (CI 51.2–96.0)/ 88 % (CI 58.6–96.7) and 33 % (CI 
8.9–77.4)/50 % (CI 18.4–75.3), respectively (Figure 1). 
Ibrutinib was administered to 15 patients after alloHSCT 
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with a median time of 3.8 months and 4 of them developed 
relapse. Remission of the disease remained in 22 (71 %) 
patients. Conversion of PR to CR was observed in 11/14 
patients, PD to СR in 3/7 patients. Non-engraftment with 
remission of the disease was noted in 5/30 patients, non-
engraftment with no remission in 1/30 patient.

Conclusions. AlloHSCT is an effective treatment 
option for patients with high-risk CLL. The difference 
between СR/PR and SD/PD before alloHSCT impacts OS 
results. We have not received data indicating that post-
transplant administration of BTK inhibitors prevents the 
development of relapses.

Keywords: Ϳdolke^ hvjmdl^vqe^ h`rg`je[ҿ [hhlc`-
k`e^ d`j[qlmle`qe^ pq`j ^`hh qo[kpmh[kq[qelkҼ

Figure 1. Tdo``ӣv`[o ls`o[hh proses[h _`m`k_ekc lk _ep`[p` 
pq[qrp

Table 1. A[p`hek` _`jlco[mde^ ^d[o[^q`oepqe^p [k_ mo`selrp qd`o[mv

Nrj]`o la m[qe`kqpҿ k 44

F`k_`oҿ M[h` ԗa`j[h`ҿ k ҫҧҬ ��ԗ��ҫ��ԗ��Ҭ

M`_e[k [c`ҿ v`[op ҫo[kc`Ҭ �� ҫ��Ӧ��Ҭ

M`_e[k krj]`o la mo`selrp qd`o[mv hek`pҿ ҫo[kc`Ҭ � ҫ�Ӧ�Ҭ

TP�� []`oo[qelkpҿ k ҫҧҬ �� ҫ��Ҭ

Bljmh`u g[ovlqvm`ҿ k ҫҧҬ � ҫ��Ҭ

ATK ekde]eqlop qd`o[mv ]`alo` [hhlHSBTҿ k ҫҧҬ �� ҫ��Ҭ

Table 2. Td` pm`^eƈ^ a`[qro`p la [hhlHSBT

Clkloҿ k ҫҧҬ

MRC ��ҫ��ҿ�Ҭ

MUC ��ҫ��Ҭ

MMUC ��ҫ��ҿ�Ҭ

Td` pq[qrp [q qd` jlj`kq la [hhlHSBTҿ k ҫҧҬ

BR �� ҫ��Ҭ

PR �� ҫ��Ҭ

SC � ҫ�Ҭ

PC � ҫ��Ҭ

Nrj]`o la m[qe`kqp teqd gkltk MRC pq[qrpҿ k ҫҧҬ ��ҫ��Ҭ

MRC ]`alo` [hhlHSBTҿ k ҫҧҬ

Plpeqes` �� ҫ��Ҭ

N`c[qes` � ҫ��Ҭ

Blk_eqelkekc o`cej`kpҿ k ҫҧҬ

Mv`hl[]h[qes` ^lk_eqelkekc � ҫ�Ҭ

R`_r^`_ӣekq`kpeqv ^lk_eqelkekc �� ҫ��Ҭ

Ehr_[o[]ek`ӣ]`k_[jrpqek` �� ҫ��Ҭ

Ehr_[o[]ek`ӣ]rprha[k � ҫ�Ҭ

Reqruej[]ӣƋr_[o[]ek`ӣ]`k_[jrpqek` �� ҫ��Ҭ

Oqd`o Ƌr_[o[]ek`ӣ^lkq[ekekc o`cej`kp � ҫ��Ҭ

Oqd`o o`cej`kp � ҫ�Ҭ

Plpqqo[kpmh[kq ^v^hlmdlpmd[je_` molmdvh[uepҿ k ҫҧҬ �� ҫ��Ҭ

MRC ө jekej[h o`pe_r[h _ep`[p`Ӏ BR�ө Ϳljmh`q` o`pmlkp`Ӏ PR�ө m[oqe[h o`pmlkp`Ӏ SC�ө pq[]h` _ep`[p`ҿ PC�ө _ep`[p` molco`ppelkӀ 
ATK�ө Aorqlkӗp qvolpek` gek[p`Ҽ
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Effect of ibrutinib on risk of cardiovascular and hemorrhagic  
complications in patients with chronic lymphocytic leukemia 

Ergasheva, Umida1; Fedotkina, Yulia2; Dmitrieva, Elena3;  
Kislova, Maria4; Panchenko, Elizaveta5; Nikitin, Eugene6

1DI Bd[xls N[qelk[h M`_e^[h R`p`[o^d B`kq`o la B[o_elhlcvҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ  
`oc[pd`s[����Ҧek]luҼorӀ 2DI Bd[xls N[qelk[h M`_e^[h R`p`[o^d B`kq`o la B[o_elhlcvҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ 

frhe[a`_lqgek[Ҧj[ehҼorӀ �Mlp^lt Mrhqe_ep^emhek[ov S^e`kqeƈ^ [k_ Bheke^[h B`kq`o k[j`_ [aq`o SP AlqgekӀ Rrppe[k M`_e^[h 
@^[_`jv la Plpqco[_r[q` D_r^[qelkҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ `h`kldg[���Ҧo[j]h`oҼorӀ 4Mlp^lt Mrhqe_ep^emhek[ov 

S^e`kqeƈ^ [k_ Bheke^[h B`kq`o k[j`_ [aq`o SP Alqgekҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ ugephls[j[oe[uҦcj[ehҼ^ljӀ  
�DI Bd[xls N[qelk[h M`_e^[h R`p`[o^d B`kq`o la B[o_elhlcvҿ Mlp^ltҿ Rrppe[kE`_`o[qelkҿ hex[m[k^d`kglҦj[ehҼorӀ  

�Mlp^lt Mrhqe_ep^emhek[ov S^e`kqeƈ^ [k_ Bheke^[h B`kq`o k[j`_ [aq`o SP AlqgekӀ Rrppe[k M`_e^[h @^[_`jv  
la Plpqco[_r[q` D_r^[qelkҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ `rc`k`ԚkegeqekҦj[ehҼor

Introduction. Ibrutinib has changed the management 
of patients with chronic lymphocytic leukemia (CLL). 
Despite efficacy in the treatment of CLL, cardiovascular 
complications, particularly atrial fibrillation (AF), remain 
one of the reasons for discontinuation of ibrutinib. 
Currently, the European Society of Cardiology guidelines 
for cardio-oncology 2022 do not fully address the 
management of patients with ibrutinib.

Objectives. To evaluate the effect of ibrutinib therapy 
on the risk of cardiovascular complications and safety of 
anticoagulant therapy in patients with CLL.

Methods. The retrospective cohort study included  
641 patients (60 % men, 40 % women, median age — 67 
[60; 75] years) with CLL who were followed at the Botkin 
Moscow City Clinical Hospital and received ibrutinib 
therapy (median duration of ibrutinib therapy —  
30 months). The median follow-up time was 36 months. 
The primary endpoint was the occurrence of AF. In 
addition, we recorded bleeding (according to the BARC 
classification), thrombotic complications (ischemic 
stroke, myocardial infarction, venous thromboembolism 
(VTE)) and death (with cause).

Results. The most common cardiovascular complications 
on the ibrutinib therapy were AF, which occurred in 
17 % of patients, and AH, which developed or worsened 
in 14 % of patients. During 5 years of follow-up, 39 % 
of patients died. The main causes of death were CLL 
progression (34 %) and infectious complications (32 %). 
The incidence of death from cardiovascular diseases 
(CVD) was 10 %.

Among all patients with AF on ibrutinib therapy, 15 % 
of patients had new-onset AF. The incidence of new-onset 
AF during the first 30 months of follow-up (Me time of 
ibrutinib therapy) was 9 events per 100 patient-years. 
The incidence of AF during for the next 30 months was  
4 events per 100 patient-years.

We compared risk factors for AF in patients with (n = 
93) and without AF (n = 228) before ibrutinib therapy. 
The majority of patients with AF were older and more 
comorbidities before ibrutinib therapy (Table 1).

The following outcomes were evaluated in these 
patients: thrombotic and hemorrhagic complications. 
Compared to patients without AF, patients with new-
onset AF had a higher incidence of both thrombotic 
complications (1 % vs 17 %, р < 0.0001), most commonly 
VTE, and bleeding (32 % vs 56 %, р < 0.0001).

Table 1. Bheke^[h ^d[o[^q`oepqe^p la m[qe`kqp teqd�k`tӣlkp`q [qoe[h ƈ]oehh[qelk [k_ teqdlrq�[qoe[h ƈ]oehh[qelk�_roekc e]orqeke] qd`o[mv

Parameter Patients with AF during follow-
up (n = 93)

Patients without AF during follow-up 
(n = 228)

р

@c` ls`o �� v`[op lh_ҿ k ҫҧҬ �� ҫ��Ҭ ��� ҫ��Ҭ �Ҽ����

E`j[h`ҿ k ҫҧҬ �� ҫ��Ҭ �� ҫ��Ҭ �Ҽ����

@oq`oe[h dvm`oq`kpelkҿ k ҫҧҬ �� ҫ��Ҭ ��� ҫ��Ҭ �Ҽ����

Blolk[ov [oq`ov _ep`[p`ҿ k ҫҧҬ �� ҫ��Ҭ �� ҫ��Ҭ �Ҽ����

Bdolke^ d`[oq a[ehro`ҿ k ҫҧҬ �� ҫ��Ҭ � ҫ�Ҭ �Ҽ����

Bdolke^ ge_k`v _ep`[p`ҿ k ҫҧҬ �� ҫ��Ҭ ��� ҫ��Ҭ �Ҽ����

Ce[]`q`p j`hheqrpҿ k ҫҧҬ �� ҫ��Ҭ �� ҫ��Ҭ �Ҽ����

Sqolg`ҿ k ҫҧҬ � ҫ�Ҭ � ҫ�Ҭ �Ҽ����

O]`peqvҿ k ҫҧҬ �� ҫ��Ҭ �� ҫ��Ҭ �Ҽ����

B[k^`o la qd` p`^lk_ hl^[hep[qelkҿ k ҫҧҬ �� ҫ��Ҭ �� ҫ��Ҭ �Ҽ����

Bd`jlqd`o[mv ]`alo` e]orqeke]ҿ k ҫҧҬ �� ҫ��Ҭ ��� ҫ��Ҭ �Ҽ����
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11 % (n = 48) of patients had thrombotic complications. 
The independent risk factors for thrombotic complications 
were cancer of other localization and new-onset AF on 
ibrutinib therapy. Bleeding was observed in 32 % (n = 72) 
of patients. Risk factors for clinically significant and major 
hemorrhagic complications (BARC 2–5) were chronic 
kidney disease, thrombocytopenia and new-onset AF.

When excluding CLL progression and infectious 
complications as causes of death, AF and VTE occurring 
during ibrutinib treatment increased the incidence 
of death from CVD (Figure 1). In the structure of 

cardiovascular mortality in patients with AF, VTE 
occurred more frequently.

Conclusion. The most common cardiovascular 
complications of ibrutinib therapy are AF and the 
development of AH. New-onset AF on ibrutinib therapy is 
associated with an increased incidence of both thrombotic 
complications, most commonly VTE, and hemorrhagic 
complications. In patients with CLL, new-onset AF during 
ibrutinib therapy was associated with an increased 
incidence of death from CVD, most commonly VTE.

Updated results of combination treatment  
with ibrutinib and venetoclax in patients with chronic lymphocytic  

leukemia and complex karyotype: 4-year follow-up
Kislova, Maria1; Dmitrieva, Elena2; Naumova, Elena3;  

Pochtar, Margarita4; Lugovskaya, Svetlana5; Kobzev, Yury6;  
Gladysheva, Maria7; Obukhova, Tatiana8; Biderman, Bella9; Likold, Ekaterina10;  

Sudarikov, Andrey11; Ptushkin, Vadim12; Nikitin, Eugene13

1Mlp^lt Mrhqe_ep^emhek[ov S^e`kqeƈ^ [k_ Bheke^[h B`kq`o k[j`_ [aq`o SP Alqgekҿ Mlp^ltҿ  
Rrppe[k E`_`o[qelkҿ ugephls[j[oe[uҦcj[ehҼ^ljӀ 2Mlp^lt Mrhqe_ep^emhek[ov S^e`kqeƈ^  

[k_ Bheke^[h B`kq`o k[j`_ [aq`o SP Alqgekҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ `h`kldg[���Ҧo[j]h`oҼorӀ  
�Rrppe[k M`_e^[h @^[_`jv la Plpqco[_r[q` D_r^[qelkҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ `Ԛk[rjҦj[ehҼorӀ  

4Rrppe[k M`_e^[h @^[_`jv la Plpqco[_r[q` D_r^[qelkҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ  
ml^dq[oԚjҦj[ehҼorӀ �Rrppe[k M`_e^[h @^[_`jv la Plpqco[_r[q` D_r^[qelkҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ  

Shrclspg[v[Ҧj[ehҼorӀ �Mlp^lt Mrhqe_ep^emhek[ov S^e`kqeƈ^ [k_ Bheke^[h B`kq`o k[j`_ [aq`o SP Alqgekҿ Mlp^ltҿ  
Rrppe[k E`_`o[qelkҿ ]lqgek[]hll_Ҧcj[ehҼ^ljӀ �N[qelk[h M`_e^[h R`p`[o^d B`kqo` alo H`j[qlhlcvҿ Mlp^ltҿ Rrppe[k 

E`_`o[qelkҿ j[gepheqpvk[Ҧcj[ehҼ^ljӀ 8N[qelk[h M`_e^[h R`p`[o^d B`kqo` alo H`j[qlhlcvҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ 
l]rgdls[ԚqҦj[ehҼorӀ �N[qelk[h M`_e^[h R`p`[o^d B`kqo` alo H`j[qlhlcvҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ  

]`hh[Ԛ]e_`oj[kҦj[ehҼorӀ ��N[qelk[h M`_e^[h R`p`[o^d B`kqo` alo H`j[qlhlcvҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ  
heglh_Ҽ`Ҧ]hll_ҼorӀ 11N[qelk[h M`_e^[h R`p`[o^d B`kqo` alo H`j[qlhlcvҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ  

[k_o`vҦpr_[oeglsҼk`qӀ 12Mlp^lt Mrhqe_ep^emhek[ov S^e`kqeƈ^ [k_ Bheke^[h B`kq`o k[j`_ [aq`o SP Alqgekҿ Mlp^ltҿ 
Rrppe[k E`_`o[qelkҿ s[_ejs[_ejҦek]luҼorӀ ��Mlp^lt Mrhqe_ep^emhek[ov S^e`kqeƈ^ [k_ Bheke^[h  

B`kq`o k[j`_ [aq`o SP AlqgekӀ Rrppe[k M`_e^[h @^[_`jv la Plpqco[_r[q` D_r^[qelkҿ  
Mlp^ltҿ Rrppe[k E`_`o[qelkҿ `rc`k`ԚkegeqekҦj[ehҼor

Objectives. Studies by Kittai (2021) and Al-Sawaf (2020) 
showed an adverse impact of complex karyotype (CK) on 
survival of patients with chronic lymphocytic leukemia 

(CLL) treated with ibrutinib or venetoclax. Optimal 
treatment choice as well as treatment duration in this 
high- risk group of patients is unclear.

Figure 1. DƆ`^q la e]orqeke] lk ^[o_els[p^rh[o jloq[heqv ek m[qe`kqp teqd BLL

A В
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Methods. This study included patients with CLL and a 
CK of high cytogenetic complexity, ≥ 5 chromosomal 
abnormalities, or a complex karyotype in combination 
with a 17p deletion (del17p). The first retrospective cohort 
included patients who received ibrutinib monotherapy 
(Imono) until progression or toxicity starting from May 
2015. The second prospective cohort included patients 
receiving the combination of ibrutinib and venetoclax 
(IVen) after 3 months of ibrutinib monotherapy from 
July 2019. Combination therapy was continued until 
intolerable toxicity, progression or achievement of 
complete remission (CR) with MRD(–) status in the bone 
marrow assessed by flow cytometry in three consecutive 
measurements 3 months apart. If MRD(–) status was not 
achieved by 24 months, venetoclax was discontinued and 
ibrutinib continued indefinitely.

Results. There were 56 patients in the first cohort and 
50 patients in the second cohort (Table 1). The patient 
characteristics in both groups were comparable. At 
data cut off 15 patients were still receiving combination 
therapy. Nine patients did not complete planned 
treatment for reasons other than MRD(–) CR or 
progression. Among them 5 patients have died (4 — 
COVID-19, 1 — complicated abdominal infection),  

4 experienced unmanageable toxicity (3 — persistent 
neutropenia grade 4 with recurrent infections, 1 — 
reactivation of hepatitis B). Most of these patients have 
achieved response by the time of treatment cessation  
(1 — CR MRD(–), 4 — CR MRD(+), 3 — non evaluable, 
1 — progression). In total 15 patients achieved 
MRD(–) CR, among whom 5 stopped treatment earlier. 
One patient had progression with Richter transformation 
during combination therapy. Among the rest 9 patients  
1 had MRD(–) PR and 9 had MRD(+) CRs. These 9 patients 
continued ibrutinib monotherapy. The rate of MRD-
negativity was gradually increasing during treatment 
period from 26 % at 3 months to 62 % at 12 months of 
combined treatment among evaluable patients. Three 
patients underwent allogeneic transplantation. None 
of MRD(–) patients demonstrated recurrence of MRD 
during the first year of observation. In an Imono cohort 
33 patients had progression, 11 died before progression, 
3 stopped treatment for toxicity. 28 patients were 
switched to venetoclax after progression. With a median 
follow-up of 32,5 months IVen regimen showed a better 
progression-free survival (PFS) compared to Imono (p = 
0.001, HR 2.77, 95 % CI 1.62–4.75) (Figure 1). There was 
no difference in overall survival (OS) (p = 0.25, HR 1.46, 
95 % CI 0.77–2.79) (Figure 1).

Table 1. P[qe`kqpӗ ^d[o[^q`oepqe^p 

Characteristics Ibrutinib Ibrutinib + Venetoclax p

P[qe`kqpҿ qlq[h �� �� ?

M`_e[k [c` ҫo[kc`Ҭ �� ҫ��Ӧ��Ҭ �� ҫ��Ӧ��Ҭ

M[h`ԗa`j[h` ��ԗ�� ��ԗ�� �Ҽ��

Aek`q pq[c` �Ҽ��

A ө ө

A �� ҫ���ҧҬ �� ҫ���ҧҬ

B �� ҫ���ҧҬ �� ҫ���ҧҬ

DBOF

�Ӧ� �� ҫ���ҧҬ �� ҫ���ҧҬ

�Ӧ� �� ҫ���ҧҬ � ҫ���ҧҬ

HecdӣBK ҫ� lo jlo` []`oo[qelkpҬ �� ҫ���ҧҬ

BK ҫ� lo jlo` []`oo[qelkpҬ Ԟ _`h`qelk ��m �� ҫ���ҧҬ

C`h`qelk ��m �� ҫ���ҧҬ

Ukjrq[q`_ IFVH ��ԗ�� ҫ����ҧҬ

M`_e[k mo`selrp qd`o[mv hek`p ҫo[kc`Ҭ � ҫ�Ӈ�Ҭ

Re^dq`o qo[kpaloj[qelk � ҫ��ҧҬ



�� V Школа молодых ученых

Conclusion. After 4 years of follow-up, IVen regimen 
shows significant benefit in PFS compared to Imono in 
patients with CK, supporting its use in such high-risk 

group of patients. Despite the unfavorable prognosis, 
most patients achieve MRD-negative response, complete 
therapy and have no early relapses.

Figure 1. Polco`ppelk ao`` proses[h ek m[qe`kqp o`^`esekc e]orqeke] [k_ s`k`ql^[u ek ^lj]ek[qelk lo e]orqeke] [p [ jlklqd`o[mv

Moscow experience of acalabrutinib treatment  
in patients with CLL in first line and R/R: matching-adjusted  

indirect comparison (MAIC) versus ibrutinib
Balabanov, Andrey1; Kislova, Maria2; Dmitrieva, Elena3; Kobzev, Yury4; Biderman, Bella5;  

Likold, Ekaterina6; Sudarikov, Andrey7; Ptushkin, Vadim8; Nikitin, Eugene9

1Mlp^lt Mrhqe_ep^emhek[ov S^e`kqeƈ^ [k_ Bheke^[h B`kq`o k[j`_ [aq`o SP Alqgekҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ  
][h[][kls����Ҧv[k_`uҼorӀ 2Mlp^lt Mrhqe_ep^emhek[ov S^e`kqeƈ^ [k_ Bheke^[h B`kq`o k[j`_ [aq`o SP Alqgekҿ Mlp^ltҿ Rrppe[k 

E`_`o[qelkҿ ugephls[j[oe[uҦcj[ehҼ^ljӀ �Mlp^lt Mrhqe_ep^emhek[ov S^e`kqeƈ^ [k_ Bheke^[h B`kq`o k[j`_ [aq`o SP Alqgekҿ 
Mlp^ltҿ Rrppe[k E`_`o[qelkҿ `h`kldg[���Ҧo[j]h`oҼorӀ 4 Mlp^lt Mrhqe_ep^emhek[ov S^e`kqeƈ^ [k_ Bheke^[h B`kq`o k[j`_ 

[aq`o SP Alqgekҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ ]lqgek[]hll_Ҧcj[ehҼ^ljӀ �N[qelk[h M`_e^[h R`p`[o^d B`kqo` alo H`j[qlhlcvҿ 
Mlp^ltҿ Rrppe[k E`_`o[qelkҿ ]`hh[Ԛ]e_`oj[kҦj[ehҼorӀ �N[qelk[h M`_e^[h R`p`[o^d B`kqo` alo H`j[qlhlcvҿ Mlp^ltҿ  

Rrppe[k E`_`o[qelkҿ heglh_Ҽ`Ҧ]hll_ҼorӀ �N[qelk[h M`_e^[h R`p`[o^d B`kqo` alo H`j[qlhlcvҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ 
[k_o`vҦpr_[oeglsҼk`qӀ 8Mlp^lt Mrhqe_ep^emhek[ov S^e`kqeƈ^ [k_ Bheke^[h B`kq`o k[j`_ [aq`o SP Alqgekҿ Mlp^ltҿ Rrppe[k 

E`_`o[qelkҿ s[_ejs[_ejҦek]luҼorӀ �Mlp^lt Mrhqe_ep^emhek[ov S^e`kqeƈ^ [k_ Bheke^[h B`kq`o k[j`_ [aq`o SP AlqgekӀ  
Rrppe[k M`_e^[h @^[_`jv la Plpqco[_r[q` D_r^[qelkҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ `rc`k`ԚkegeqekҦj[ehҼor

Introduction. The first BTK inhibitors, ibrutinib, 
demonstrated a significant improvement in overall 
survival among previously untreated CLL patients in 
the RESONATE-2 study, compared to chlorambucil 
(Barr, 2018). The second-generation BTK inhibitor, 
acalabrutinib, became available in Russia in 2020. The 
comparative ELEVATE-RR study confirmed the similar 
efficacy of ibrutinib and acalabrutinib (Woyach, 
2024). The aim of our study is to characterize patients 
receiving acalabrutinib therapy in Moscow and to 
compare the findings with outcomes from first-

generation BTK inhibitor therapy across various risk 
groups.

Methods. This retrospective study included 848 pa-
tients from two cohorts: the primary cohort receiving 
acalabrutinib monotherapy (n = 106) since 2020 and 
the comparison cohort receiving ibrutinib therapy 
(n = 742) since 2015 at the Botkin Hospital in Moscow. 
A separate comparative analysis was conducted on 
treatment outcomes in patients receiving first-line 
therapy and those with relapses. Due to differences in 
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inclusion criteria and the timing of drug administration, 
the population characteristics of the two cohorts differ. 
Patient relapsed data from the ibrutinib cohort were re-
weighted to match the acalabrutinib cohort using method 
of moments approach, adjusting for well-established 
prognostic factors reported in both studies (age, Binet 
stage, del(17p), number of prior lines of therapy). Chi-
square test was used to compare proportional outcomes; 
Mann-Whitney — non-parametric continuous data; time 
to treatment failure (TTTF) and overall survival (OS) 
were compared using Kaplan-Meier analysis and log-
rank test.

Results. In the first cohort, the median age of patients 
was 71 years (range 41–87), with an equal number of 

men and women. According to the analysis, the main 
reasons for treatment discontinuation were death 
due to infection (18 %), disease progression (12 %), 
and combined progression with death (35 %). The 
median follow-up duration was 15 months. Therapy 
was discontinued due to bleeding and arrhythmia in 
6 % of cases each. Overall, 19 patients (18 %) achieved 
complete remission on acalabrutinib, while 33 (31 %) 
achieved partial remission, and progression was 
observed in only 11 patients (10 %). Del17p mutation 
was identified in 40 out of 93 patients (43 %), and 
an unmutated IGHV variant was present in 59 out of  
69 patients. Seventy-five patients (72.1 %) were at 
Binet stage B, while 29 patients (27.9 %) were at stage 
C (Table 1).

Table 1. Bd[o[^q`oepqe^p la m[qe`kqp o`^`esekc [^[h[]orqeke]

Characteristic N (%)

Tlq[h m[qe`kqp ���

M`_e[k [c` ҫo[kc`Ҭ �� ҫ��Ӧ��Ҭ

M`kԗtlj`k ��ԗ��

Aek`q pq[c` [q qd` pq[oq la qd`o[mvҾ

A ө

A �� ҫ��Ҽ� ҧҬ

B �� ҫ��Ҽ� ҧҬ

BIRSҿ j`_e[k ҫo[kc`Ҭ � ҫ�Ӧ��Ҭ

C`h`qelk ��n �ԗ�� ҫ��Ҽ��ҧҬ

��n _`h`qelk ��ԗ�� ҫ��Ҽ��ҧҬ

Toepljv �� �ԗ�� ҫ�Ҽ��ҧҬ

C`h`qelk ��m ��ԗ�� ҫ��Ҽ��ҧҬ

Ukjrq[q`_ IFVH s[oe[kq ��ԗ�� ҫ��Ҽ��ҧҬ

M`_e[k la mo`selrp hek`p la qd`o[mv ҫo[kc`Ҭ � ҫ�Ӧ�Ҭ

� hek`ԗo`h[mp` ��ԗ��

R`[plk alo ^[k^`hh[qelk

C`[qd ө BOVICӣ�� � ҫ���ҧҬ ө � ҫ���ҧҬ

Polco`ppelk � ҫ���ҧҬ

Polco`ppelk Ԟ _`[qd � ҫ���ҧҬ

@oodvqdje[ � ҫ��ҧҬ

Ah``_ekc � ҫ��ҧҬ

Oqd`o � ҫ��ҧҬ

Bljmh`q` o`jeppelk �� ҫ���ҧҬ

P[oqe[h o`jeppelk �� ҫ���ҧҬ

Polco`ppelk �� ҫ���ҧҬ

Nlq o[q`_ �� ҫ���ҧҬ

Sq[]ehex[qelk �� ҫ���ҧҬ
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No significant differences were identified in baseline 
characteristics between patients receiving acalabrutinib 
and ibrutinib as first-line therapy. These data are 
presented in Table 2.

TTTF and OS were comparable (Figure 1, A, B).
After adjustment, the median age in the 

acalabrutinib and ibrutinib cohorts was 70 years, 
number of prior lines of therapy was 2, all other 
prognostic factors were similarly well matched in both 
cohorts. Following the matching-adjusted indirect 
comparison (MAIC) analysis, TTTF and OS in relapsed 

patients in both cohorts showed no significant 
differences (Figure 1, C, D).

Discussion. The efficacy of acalabrutinib was 
comparable to ibrutinib in patients with previously 
untreated and relapsed/refractory CLL. The primary 
reasons for discontinuing acalabrutinib therapy were 
disease progression and death due to infections, while 
arrhythmias and bleeding did not significantly impact 
discontinuation. An overall response was achieved in 
49 % of patients, of whom 31 % reached partial remission.

Table 2. Bljm[oeplk la ^d[o[^q`oepqe^p alo�а^[h[]orqeke] [k_ e]orqeke]�[p ƈopqӣhek` qd`o[mv

Characteristic Acalabrutinib Ibrutinib P

Tlq[h m[qe`kqp �� �� ө

M`_e[k [c` ҫo[kc`Ҭ �� ҫ��Ӧ��Ҭ �� ҫ��Ӧ��Ҭ �Ҽ����

M`kԗtlj`k �ԗ�� ��ԗ�� �Ҽ����

Aek`q pq[c` [q qd` pq[oq la qd`o[mv

A ө ө ө

A �� ҫ��ҿ� ҧҬ �� ҫ��ҿ� ҧҬ �Ҽ����

B � ҫ��ҿ� ҧҬ �� ҫ��ҿ� ҧҬ �Ҽ����

C`h`qelk ��n �ԗ�� ҫ��Ҽ��ҧҬ �ԗ�� ҫ��Ҽ��ҧҬ �Ҽ����

C`h`qelk ��n �ԗ�� ҫ��Ҽ��ҧҬ �ԗ�� ҫ�Ҽ��ҧҬ �Ҽ����

Toepljv �� �ԗ�� ҫ�Ҽ��ҧҬ �ԗ�� ҫ��Ҽ��ҧҬ �Ҽ����

C`h`qelk ��m �ԗ�� ҫ��Ҽ��ҧҬ ��ԗ�� ҫ��Ҽ��ҧҬ �Ҽ����

Ukjrq[q`_ IFVH s[oe[kq ��ԗ�� ҫ��Ҽ��ҧҬ ��ԗ�� ҫ��Ҽ��ҧҬ �Ҽ����

Figure 1. ҫ@Ҭ Tej` ql qo`[qj`kq a[ehro` alo [^[h[]orqeke] [k_ e]orqeke] [p ƈopqӣhek` qd`o[mvҼ ҫAҬ Os`o[hh proses[h alo [^[h[]orqeke] [k_ 
e]orqeke] [p ƈopqӣhek` qd`o[mvҼ ҫBҬ M[q^dekcӣ[_frpq`_ ek_eo`^q ^ljm[oeplk qej` ql qo`[qj`kq a[ehro` alo [^[h[]orqeke] [k_ e]orqeke] ek 
o`h[mp`_ m[qe`kqpҼ ҫCҬ M[q^dekcӣ[_frpq`_ ek_eo`^q ^ljm[oeplk Os`o[hh proses[h alo [^[h[]orqeke] [k_ e]orqeke] ek o`h[mp`_ m[qe`kqpҼ
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Clinicopathologic characteristics of the disease  
in patients with marginal zone lymphomas: a single center  

experience in Krasnodar region
Lebedeva, Stefania; Martynova, Julia; Serdyuk, Olga; Philippova, Oksana; Efimova, Katerina; 
Yaskulsky, Dmitry; Persiyanova, Natalia; Kravcova, Irina; Makaova, Elena; Velichko, Svetlana; 

Safonceva, Anastasia; Oberemchenko, Kristina; Latypova, Svetlana; Chitanava, Tamara

Bheke^[h Ok^lhlcv Cepm`kp[ov NlҼ �ҿ Ko[pkl_[oҿ Rrppe[k E`_`o[qelkҿ gdr_v[gls[Ҽpq`a[ke[Ҧj[ehҼor

Introduction. Marginal zone lymphoma (MZL) is 
the second most common type of indolent non-
Hodgkin’s lymphoma (iNHL) and shows significant 
clinical heterogeneity. The occurrence of MZL is often 
a consequence of chronic antigenic stimulation by 
Helicobacter pylori antigen, hepatitis C virus, and 
MZL may regress with treatment of the infection. The 
geographical distribution of iNZHL may vary. Despite 
appropriate choice of first-line therapy, approximately 
15 % of patients with iNHL develop resistance. The 
majority of patients relapse, with each relapse occurring 
more rapidly than the previous one.

Objectives. To analyse the peculiarities of clinical course 
and disease progression in patients with marginal zone 
lymphoma in Krasnodar.

Materials and methods. A retrospective cohort study 
of patients with marginal zone lymphoma observed in 
Krasnodar Clinical Oncological Dispensary №1 from 

2019 to 2024 was conducted. Comparison of frequencies 
was performed using the χ2 method. Kaplan-Meier 
survival curves were compared using the log-rank test 
with SPSS 23.0.

Results. Sixty patients (25 males) were included in this 
retrospective study. The median age at diagnosis was 
61 (36–76) years. The incidence of nodal, extranodal 
and splenic marginal zone lymphoma was 20 (34 %),  
35 (58 %) and 5 (8 %), respectively, and in 53 cases 
(88 %) they were diagnosed at an advanced stage. 
Helicobacter pylori (HP) was investigated in all 6 patients 
with gastric MALT lymphoma and HP was detected in 
4 out of 6. The prevalence of HP in the total group was 
only 13 % (8 patients). The detailed characteristics of 
the patients prior to first-line treatment are summarised 
in Table 1. The following regimens were used as first-
line therapy for MZL: R-CHOP/CHOP, R-CVP/CVP, BR 
and rituximab monotherapy in 19 (32 %), 11 (18 %),  
9 (15 %) and 1 (2 %) patients, respectively. Splenectomy 

Table 1. Bd[o[^q`oepqe^p la m[qe`kqpˀ ]`alo` qd` pq[oq la qd` ƈopq hek` qd`o[mv

Characteristics Nodal MZL Extra-nodal MZL Splenic MZL
N la mqp ek `[^d colrmpˀ �� ҫ���ҧҬ �� ҫ���ҧҬ � ҫ��ҧҬ
S`u

M[h` � ҫ���ҧҬ �� ҫ���ҧҬ � ҫ���ҧҬ
E`j[h` �� ҫ���ҧҬ �� ҫ���ҧҬ � ҫ���ҧҬ

@c` ҫM`ҿ o[kc`ҿ v`[opҬ �� ҫ��Ӧ��Ҭ �� ҫ��Ӧ��Ҭ �� ҫ��Ӧ��Ҭ
Sq[c` la _ep`[p` ]v @kk @o]lro ^h[ppeƈ^[qelk IIIԗIV �� ҫ���ҧҬ �� ҫ���ҧҬ � ҫ���ҧҬ
Alk` j[oolt ekslhs`j`kq ҫ]v PDTԗBT lo ]v ]elmpvҬ ��ԗ�� ҫ���ҧҬ ��ԗ�� ҫ���ҧҬ �ԗ� ҫ���ҧҬ
Wd[q [o` qd` `uqo[kl_[h xlk`p ҫlkhv alo `uqo[kl_[h MZLҬ

Lrkcp � ҫ���ҧҬ

Sqlj[^d � ҫ���ҧҬ

Oo]eq[h ^[seqv � ҫ��ҧҬ
S[hes[ov ch[k_ � ҫ��ҧҬ

Ao`[pq � ҫ��ҧҬ
Les`o � ҫ��ҧҬ
Larynx 2 ҫ��ҧҬ
Throat 2 ҫ��ҧҬ
Other localizations 11 (30 %)

ӓArhgvӔ _ep`[p` � � ҫ��ҧҬ � ҫ���ҧҬ
HBV mlpeqes` mqp � ҫ��ҧҬ � ҫ���ҧҬ � ҫ���ҧҬ
Ke �� ҧ

Ԥ����ҧ �ԗ�� ҫ���ҧҬ �ԗ�� ҫ���ҧҬ �ԗ� ҫ���ҧҬ
Ԩ����ҧ ��ԗ�� ҫ���ҧҬ ��ԗ�� ҫ���ҧҬ �ԗ� ҫ���ҧҬ

BC�Ԟ ��ԗ�� ҫ���ҧҬ ��ԗ�� ҫ���ҧҬ �ԗ� ҫ����ҧҬ
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was performed in 10 patients (15 %), other surgical 
procedures in 4 patients (partial gastrectomy in 1, 
lung resection in 1, orbitotomy in 1, pancreatic head 
resection in 1). Radiotherapy was given to 3 patients 
(5 %). HP eradication therapy was used as the initial 
treatment in 3 patients (5 %). The median duration of 
first remission was 9 (1–188) months. According to PET/
CT/MSCT results, a complete response was achieved in 
25/60 (42 %) and a partial response in 18/60 (30 %). 
Recurrence and progression after first-line failure were 
reported in 15/60 (25 %) patients. Of these, 4/15 (27 %) 
in the nodal MZL group, 8/15 (53 %) in the extranodal 
group and only 3 (20 %) in the splenic group, p = 0.086. 

There were 3 transformations to Hodgkin lymphoma 
and NHL. With a median follow-up from diagnosis to last 
visit of 21 (1–188) months, there were 5 (8 %) deaths. 
The median OS was not achieved and the probability of 
5-year OS was 81 % (Figure 1). The median event-free 
survival was 53 months.

Conclusions. The distribution of MZL subtypes is 
consistent with published data. The use of available 
therapeutic regimens shows high efficacy in the first-line 
treatment of MHL. Many patients in the Krasnodar region 
are diagnosed at late stages. Relapses are common in the 
nodal MZL group.

Figure 1. Os`o[hh proses[h lk ƈopqӣhek` qd`o[mv la MZLҿ [^^lo_ekc ql qd` qvm` la MZL

Analysis of the molecular profiling of the patients  
with multiple myeloma by next-generation sequencing 

Chebykina, Daria1; Semionova, Natalia2; Motyko,  
Ekaterina3; Kirienko, Anna4

1Rrppe[k R`p`[o^d Ikpqeqrq` la H`j[qlhlcv [k_ To[kparpelhlcvҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ  
_[oe[Ҽ^d`]egek[Ҧv[k_`uҼorӀ 2Rrppe[k R`p`[o^d Ikpqeqrq` la H`j[qlhlcv [k_ To[kparpelhlcvҿ S[ekqӣP`q`o]rocҿ  
Rrppe[k E`_`o[qelkҿ k[qv^e`h��Ҧcj[ehҼ^ljӀ �Rrppe[k R`p`[o^d Ikpqeqrq` la H`j[qlhlcv [k_ To[kparpelhlcvҿ  

S[ekqӣP`q`o]rocҿ Rrppe[k E`_`o[qelkҿ g[qq``oek[Ҧj[ehҼorӀ 4Rrppe[k R`p`[o^d Ikpqeqrq` la H`j[qlhlcv  
[k_ To[kparpelhlcvҿ S[ekqӣP`q`o]rocҿ Rrppe[k E`_`o[qelkҿ geoe`kgl[kkҦv[k_`uҼor

Introduction. The results of sequencing a panel of 
genes by means of the NGS make it possible not only 
to determine the prognosis, but also, thanks to the 
accumulation and systematization of data, the detection 
of new mutations, contribute to a deeper understanding 
of the pathogenesis of multiple myeloma (MM) and the 
development of new targeted drugs.

Objectives. The aim of the study was to consider the 
prognostic significance of gene mutations in patients 
with MM using NGS data analysis.

Methods. A study was conducted in 33 patients 
with a median MM age of 58 (38–81). The median 
follow-up was 29.8 months with a maximum follow-
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Table 1. Bd[o[^q`oepqe^p la m[qe`kqp

Characteristics Total (n = 33)

S`uҿ k ҫҧҬ 

E`j[h` �� ҫ��Ҽ�Ҭ

M[h` �� ҫ��Ҽ�Ҭ

M`_e[k [c` [q qd` qej` la l]p`os[qelkҿ v`[op lh_ �� ҫ��Ӧ��Ҭ

Sq[c`ҿ k ҫҧҬ

I �� ҫ��Ҽ�Ҭ

II �� ҫ��Ҽ�Ҭ

III �� ҫ��Ҽ�Ҭ

Sq[c` [^^lo_ekc ql Croe` S[hjlkҿ k ҫҧҬ

I � ҫ�Ҽ�Ҭ

II � ҫ��Ҽ�Ҭ

III �� ҫ��Ҽ�Ҭ

Hecdӣoepg ^vqlc`k`qe^ []kloj[heqe`p [^^lo_ekc ql Eepdҿ k ҫҧҬ  

_`h ��m � ҫ�Ҽ�Ҭ

qҫ��Ӏ��Ҭ � ҫ�Ҽ�Ҭ

BKS�Aԗ�n�� � ҫ�Ҽ�Ҭ

BCKN�Bԗ�m�� � ҫ�Ҽ�Ҭ

Sq[c` [^^lo_ekc ql SM@RT�Ҽ�ҿ k ҫҧҬ

I pq[c` � ҫ�Ҽ�Ҭ

II pq[c` � ҫ��Ҽ�Ҭ

up period of 13 years. All patients underwent 
mutation screening using an NGS panel of probes 
for 118 genes on the NextSeq Illumina platform 
by pair-terminal reading. The data analysis is 
performed in the statistical programming language 
R v4.2.2. To determine the prognostic significance 
of all mutations found in each patient, the tumor 
mutation load (TML) was calculated, which was 
defined as the number of mutations per 1 megabase 
(Mb) of the coding sequence. The median TML was 
5.0 mutations/Mb.

Results. Among the patients, the ones belonging to 
stage III according to the B. Durie, S. Salmon system 
prevailed — 68.8 %, 20.0 % of patients were assigned 
to the high cytogenetic risk group according to the 
mSMART3.0 classification. The characteristics of the 
patients are presented in Table 1.

Courses of CVD — 52.0 %, VD — 24.2 %, VMP — 
9.1 %, Dara-containing programs — 9.1 %, PAD — 
5.6 % were conducted as the 1st line therapy regimen. 
Most patients after the 1st line therapy achieved a 
partial response — 42.4 % (the frequency of objective 
response was 84.9 %), relapse after treatment was 
observed in 18.2 % of patients, progression — in 
15.1 %.

NGS revealed 357 mutated genes, 1.96 % of genes 
(n = 7) potentially oncogenic, 1.68 % of genes (n = 
6) oncogenic, most of the identified mutations were 
probably benign 66.1 % (n = 236). The mutational 
landscape of the studied population is shown in Figure 1.

In the analysis of survival, the 3-year survival rate 
in patients with the ATM mutation was 72.9 % (95% 
CI 47.0–100.0), in the group with the unmutated ATM 
variant — 100.0 %, p = 0.013.

The threshold value of TML was calculated using 
ROC analysis for overall survival rate, according to which 
the TML value of 4.98 mutations/Mb was statistically 
significant. Thus, all patients were divided into 2 groups: 
with low TML — 57.6 % (19/33) and with high TML — 
42.4 % (14/33). Three-year overall survival rate in the 
group with high TML was 76.2 % (95% CI:55.6–100.0), in 
patients with low TML — 100 %, p = 0.045. High tumor 
mutation load is significantly an unfavorable prognostic 
parameter, which was confirmed in the Cox regression 
analysis, the relative risk for 3-year PFSwas 5.74 (95% CI 
1.19–27.70), p = 0.029.

Conclusions. It has been established that a high tumor 
mutation load is a significant negative prognostic factor 
in patients with MM. A mutation in the ATM gene had an 
adverse effect on the survival of patients with MM.
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Figure 1. Td` jrq[qelk[h h[k_p^[m` la qd` pqr_e`_ mlmrh[qelk ҫk ԥ ��Ҭ

The significance of endothelial dysfunction in patients with AL amyloidosis
Khyshova, Viktoria1; Rekhtina, Irina2; Zozulya, Nadezhda3;  

Dvirnyk, Valentina4; Mendeleeva, Larisa5

1N[qelk[h M`_e^[h R`p`[o^d B`kqo` alo H`j[qlhlcvҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ segqloe[����Ҧe^hlr_Ҽ^ljӀ  
2N[qelk[h M`_e^[h R`p`[o^d B`kqo` alo H`j[qlhlcvҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ R`gdqek[ҼIҦ]hll_ҼorӀ  
�N[qelk[h M`_e^[h R`p`[o^d B`kqo` alo H`j[qlhlcvҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ xlxrhv[ҼkҦ]hll_ҼorӀ  
4N[qelk[h M`_e^[h R`p`[o^d B`kqo` alo H`j[qlhlcvҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ _seokvgҼsҦ]hll_ҼorӀ  

�N[qelk[h M`_e^[h R`p`[o^d B`kqo` alo H`j[qlhlcvҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ j`k_`h``s[ҼhҦ]hll_Ҽor

Introduction. The criteria for organ involvement 
and their prognostic significance in patients with AL 
amyloidosis (AL-A) are well-defined. However, the role 
of vascular damage in AL-A is poorly understood and 
its pathogenetic significance has not been determined. 
Endothelial (ED) dysfunction is important in vascular 
pathologies. The presence of ED in patients with AL-A 
has been demonstrated in vitro studies.

However, data on the concentration of biochemical 
markers of endothelial damage in these patients is 
extremely limited. Currently, there are no studies 
demonstrating the dynamics of changes in the content of 
these markers against the background of treatment.

Objectives. To study biochemical markers of endothelial 
dysfunction in patients with AL-A at diagnosis and after 
anti-tumor therapy. 

Materials and methods. The study group included  
30 patients with AL-A. The median age was 59 years (34–
73 years). Asymmetric dimethylarginine (ADMA), big 
endothelin (bigET), and E-selectin levels were determined 
in serum using an enzyme-linked immunosorbent 
assay (ELISA). The study was performed before and 
after the completion of induction therapy (bortezomib, 
cyclophosphamide, dexamethasone). The comparison 
group consisted of 10 patients with multiple myeloma 
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(MM) with secretion of free light immunoglobulin chains. 
The control group comprised 10 healthy volunteers 
without chronic diseases with a median age of 56 years 
(45–60 years).

Results. In patients with AL-A, the median serum 
E-selectin level was significantly higher than in 
patients with MM and healthy volunteers (60 ng/mL vs  
33.5 ng/mL vs 31 ng/mL respectively, p < 0.001). ADMA 
levels were also higher in patients with AL-A compared 
to the comparison group and the control group  
(0.63 μmol/L vs 0.51 μmol/L vs 0.39 μmol/L respectively, 
p = 0.03). No differences in bigET levels were found. 
An increase in at least one ED marker at diagnosis was 
observed in 27 (90 %) patients with AL-A.

After treatment, 16 (54 %) patients achieved a 
hematologic response (PR — 8 patients, VGPR —  
5 patients, CR — 3 patients). An organ response was 
observed in 9 (30 %) patients (PR in 6 patients and VGPR 
in 3 patients).

After the therapy, patients who achieved a 
hematologic response showed a decrease in E-selectin 
and ADMA levels. The median E-selectin level decreased 
from 83 ng/mL to 58 ng/mL (p = 0.001). A decrease 
in ADMA levels was observed only in patients with 
hematologic and organ response to therapy (before 
treatment 0.67 μmol/L, after treatment 0.51 μmol/L, p = 
0.008). Importantly, in 5 (55 %) of 9 patients with organ 
response, ADMA levels decreased to normal values. In 
the absence of hematologic response, no decrease in 
either E-selectin or ADMA levels was observed.

Conclusion. Ninety percent of patients with AL-A have 
laboratory signs of ED at disease debut. The decrease in 
ED marker levels upon achieving hematologic response 
confirms the pathogenetic significance of free light 
immunoglobulin chains in endothelial cell damage. It is 
possible that improvement in endothelial function after 
effective therapy and improved organ perfusion are among 
the pathogenetic links in organ response in systemic AL-A.

The results of morphological diagnosis of AL-amyloidosis
Churakina, Daria1; Pirogova, Olga2; Kudyasheva, Olga3; Chernous, Mihail4;  

Smirnova, Anna5; Baykov, Vadim6; Gusak, Artem6; Sipovsky, Vasily6;  
Dobronravov, Vladimir7; Moiseev, Ivan8; Kulagin, Alexandr9

1RM Flo][^d`s[ R`p`[o^d Ikpqeqrq` la P`_e[qoe^ Ok^lhlcvҿ H`j[qlhlcv [k_ To[kpmh[kq[qelkӀ IP P[shls Eeopq S[ekq 
P`q`op]roc Sq[q` M`_e^[h Ukes`opeqvҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ Bdro[gek[Ҽ_[ov[Ҧj[ehҼorӀ 2RM Flo][^d`s[ 

R`p`[o^d Ikpqeqrq` la P`_e[qoe^ Ok^lhlcvҿ H`j[qlhlcv [k_ To[kpmh[kq[qelkӀ IP P[shls Eeopq S[ekq P`q`op]roc Sq[q` M`_e^[h 
Ukes`opeqvҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ _oҼmeolcls[Ҧcj[ehҼ^ljӀ �RM Flo][^d`s[ R`p`[o^d Ikpqeqrq` la P`_e[qoe^ 
Ok^lhlcvҿ H`j[qlhlcv [k_ To[kpmh[kq[qelkӀ IP P[shls Eeopq S[ekq P`q`op]roc Sq[q` M`_e^[h Ukes`opeqvҿ S[ekq P`q`op]rocҿ 
Rrppe[k E`_`o[qelkҿ lhc[gr_f[pd`s[Ҧj[ehҼorӀ 4RM Flo][^d`s[ R`p`[o^d Ikpqeqrq` la P`_e[qoe^ Ok^lhlcvҿ H`j[qlhlcv 
[k_ To[kpmh[kq[qelkӀ IP P[shls Eeopq S[ekq P`q`op]roc Sq[q` M`_e^[h Ukes`opeqvҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ 
jed[eh^d`oklrpҦj[ehҼorӀ �RM Flo][^d`s[ R`p`[o^d Ikpqeqrq` la P`_e[qoe^ Ok^lhlcvҿ H`j[qlhlcv [k_ To[kpmh[kq[qelkӀ  

IP P[shls Eeopq S[ekq P`q`op]roc Sq[q` M`_e^[h Ukes`opeqvҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ _oҼ[kk[pjeokls[Ҧcj[ehҼ^ljӀ  
�IP P[shls Eeopq S[ekq P`q`op]roc Sq[q` M`_e^[h Ukes`opeqvҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ g[aҼm[q[k[qҦpm]ӣcjrҼorӀ  

�IP P[shls Eeopq S[ekq P`q`op]roc Sq[q` M`_e^[h Ukes`opeqvҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ _l]olko[slsҦk`mdolhlcҼorӀ 
8RM Flo][^d`s[ R`p`[o^d Ikpqeqrq` la P`_e[qoe^ Ok^lhlcvҿ H`j[qlhlcv [k_ To[kpmh[kq[qelkӀ IP P[shls Eeopq S[ekq P`q`op]roc 

Sq[q` M`_e^[h Ukes`opeqvҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ jlepesҦj[ehҼorӀ �RM Flo][^d`s[ R`p`[o^d Ikpqeqrq` la 
P`_e[qoe^ Ok^lhlcvҿ H`j[qlhlcv [k_ To[kpmh[kq[qelkӀ IP P[shls Eeopq S[ekq P`q`op]roc Sq[q` M`_e^[h Ukes`opeqvҿ  

S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ ]jqӣ_eo`^qloҦ�pm]cjrҼor

Introduction. To diagnose amyloidosis, it is necessary 
to confirm the presence of amyloid in the tissue. To 
determine the type of amyloid, immunohistochemical 
and immunofluorescence methods of research, 
electron microscopy, as well as proteomic analysis are 
used.

Objectives. To analyze the results of histological studies, 
determine the frequency of amyloid detection in different 
sites, and evaluate the results of amyloid typing.

Materials and methods. A retrospective analysis of 
histological studies of 260 patients with AL-amyloidosis, 
observed at the R. M. Gorbacheva Scientific Research 

Institute of Pediatric Oncology, Hematology and 
Transplantation from January 2004 to August 2024, was 
performed. To confirm the presence of amyloid in tissues, 
a total of 560 biopsies were performed: 178 biopsies of 
targeted organs: kidneys (n = 144), heart (n = 9), liver 
(n = 5), lungs (n = 7), tongue (n = 4), lymph node (n = 
7) and 382 biopsies of accessible loci: skin (n = 38), 
subcutaneous fat aspirate (n = 55), skin with subcutaneous 
adipose tissue (n = 31), bone marrow trepanobiopsy 
(n = 152), gastrointestinal tract (n = 41), buccal mucosa 
(n = 38). Congo red staining with birefringence in 
polarized light was used to detect amyloid. Amyloid 
typing was carried out using immunohistochemistry and 
immunofluorescence methods.
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Results. Amyloid was detected in 100 % of heart, 
liver and tongue biopsies, in 95 % of kidney biopsies; 
however, other types of non-amyloid lesions were found 
in 5 % of cases with plasma cell dyscrasias (MIDD, etc.). 
In lymph nodes, amyloid was found in 88 % of cases. 
Amyloid was identified in the following accessible 
biopsy sites: in 84 % of skin biopsies, in 94.5 % of 
subcutaneous fat aspirates, in 77 % of skin biopsies 
with subcutaneous adipose tissue, in 51.3 % of bone 
marrow trepanobiopsies, in 70.6 % of gastrointestinal 
tract biopsies and in 92 % of buccal mucosa biopsies. 
Biopsy of 2 accessible sites revealed amyloid in 98 % 
of cases, biopsy of 3 sites — in 100 %. To determine 
the best combinations of available histological sites for 
diagnosing amyloidosis, various loci were analyzed in 
pairs.

Due to various reasons (small amount of amyloid, 
unavailability of reagents, etc.), the protein was not typed 
in all biopsies.

Amyloid typing in targeted organs was performed in 
kidney biopsies — 100 %, in heart — 78 %, in liver — 
40 %, in tongue — 25 %, in lymph nodes — 28.6 %.

Amyloid typing at accessible sites was extremely rare: 
only in 3 skin biopsies and in 6 skin with subcutaneous 
adipose tissue biopsies.

Conclusions. The likelihood of detecting amyloid and 
its subsequent typing is higher in the case of a targeted 
organ biopsy. An alternative would be to perform 
biopsies of 2 accessible loci with almost 100 % detection 
of amyloid. However, it is necessary to improve sampling 
techniques, as well as methods for typing amyloid in the 
case of biopsy of accessible sites.

Immunophenotypic characteristics  
of malignant plasma cells in patients  

with AL-amyloidosis and multiple myeloma 
Pinchuk, Veronika1; Lendina, Irina2;  
Smolnikova, Viktoriya3; Iskrov, Igor4

1Mekpg S^e`kqeƈ^ [k_ Po[^qe^[h B`kq`o alo Sroc`ovҿ To[kpmh[kqlhlcv [k_ H`j[qlhlcvҿ Mekpgҿ A`h[orpҿ  
s`olkeg[Ԛmek^drg����Ҧ]gҼorӀ 2Mekpg S^e`kqeƈ^ [k_ Po[^qe^[h B`kq`o alo Sroc`ovҿ To[kpmh[kqlhlcv [k_ H`j[qlhlcvҿ  

Mekpgҿ A`h[orpҿ h`k_ek[eҦj[ehҼorӀ �Mekpg S^e`kqeƈ^ [k_ Po[^qe^[h B`kq`o alo Sroc`ovҿ To[kpmh[kqlhlcv [k_ H`j[qlhlcvҿ  
Mekpgҿ A`h[orpҿ spjlhkegls[����Ҧj[ehҼorӀ 4Mekpg S^e`kqeƈ^ [k_ Po[^qe^[h B`kq`o alo Sroc`ovҿ To[kpmh[kqlhlcv  

[k_ H`j[qlhlcvҿ Mekpgҿ A`h[orpҿ c`jlqlhҦj[ehҼor

Introduction. Plasma cell neoplasms are characterized 
by a progressive course and require differential 
diagnosis at early stages in order to start treatment 
early. Thus, up to 40 % of patients with AL-amyloidosis 
are diagnosed more than 1 year after the first clinical 
symptoms appear and, when 25 % of these patients 
already have irreversible damage to the heart or 
kidneys, and such patients die within the first  
12 months. The use of plasma cell immunophenotyping 
is important to clarify the clonality of an aberrant clone. 
AL-amyloidosis and multiple myeloma show similar 
clinical phenotypes.

Objectives. To compare the immunophenotypic 
characteristics of malignant plasma cells in the bone 
marrow of patients with AL-amyloidosis and multiple 
myeloma using flow cytometry.

Methods. The retrospective study included 40 patients, 
19 patients (47.5 %) with AL-amyloidosis and 21 patients 
(52.5 %) with multiple myeloma, who underwent a 
complex of treatment at the Minsk Scientific and Practical 

Center for Surgery, Transplantation and Hematology 
in Minsk, Republic of Belarus. All patients underwent 
morphological and immunophenotypic examination of 
bone marrow cells. The diagnostic panel used included 
the determination of CD56, CD81, CD27, CD28, CD117 
expression.

Results. The percentage of clonal plasma cells during 
immunophenotyping of bone marrow cells among 
the patients with AL-amyloidosis ranged from 1.12 to 
12.5 (median 3 %), among the patients with multiple 
myeloma ranged from 2.4 to 52.4 (median 10.4 %). 
CD27 expression was found in 9 (42.8 %) patients 
with multiple myeloma, and in 16 (84.2 %) with AL-
amyloidosis. Statistical processing of data on the 
immunophenotypic characteristics of plasma cells in 
patients with amyloidosis and multiple myeloma is 
presented in Table 1. Restriction of the light chains of 
λ among the patients from AL-amyloidosis group was 
78.9 %, from multiple myeloma group — 23.8 %. The 
differential diagnosis of multiple myeloma and AL-
amyloidosis is shown in Figure 1.
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Table 1. Sq[qepqe^[h mol^`ppekc la _[q[ lk qd` ejjrklmd`klqvme^ ^d[o[^q`oepqe^p la mh[pj[ ^`hhp ek m[qe`kqp teqd [jvhle_lpep [k_ 
jrhqemh` jv`hlj[

CD expression Multiple myeloma AL-Amyloidosis
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Figure 1. CeƆ`o`kqe[h _e[cklpep la jrhqemh` jv`hlj[ [k_ @Lӣ[jvhle_lpep

Conclusions. 1. The number of bone marrow plasma 
cells was significantly lower among the patients with AL-
amyloidosis (median 3 %) compared with the patients 
from multiple myeloma group (median 10.4 %).

2. Restriction of light chains λ (78.9 % of patients) 
prevailed over the restriction of light chains κ. in 

bone marrow cells among the patients with AL-
amyloidosis.

3. Detection and preservation of CD27 expression 
as a criterion for early diagnostics of AL-amyloidosis is 
statistically significant in patients with AL-amyloidosis 
(p < 0.05).
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Problems of therapy of recurrent  
and widespread localized AL amyloidosis

Kashchavtseva, Nelly1; Rekhtina, Irina2; Mendeleeva, Larisa3

1N[qelk[h M`_e^[h R`p`[o^d B`kqo` alo H`j[qlhlcvҿ Mekepqov la H`[hqd^[o` la Rrppe[k E`_`o[qelkҿ Mlp^ltҿ  
Rrppe[k E`_`o[qelkҿ g[pd^d[sqp`s[��Ҧj[ehҼorӀ 2N[qelk[h M`_e^[h R`p`[o^d B`kqo` alo H`j[qlhlcvҿ  

Mekepqov la H`[hqd^[o` la Rrppe[k E`_`o[qelkҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ o`gdqek[ҼeҦ]hll_ҼorӀ  
�N[qelk[h M`_e^[h R`p`[o^d B`kqo` alo H`j[qlhlcvҿ Mekepqov la H`[hqd^[o` la Rrppe[k E`_`o[qelkҿ  

Mlp^ltҿ Rrppe[k E`_`o[qelkҿ j`k_`h``s[Ҽ�Ҧ]hll_Ҽor

Introduction. Treatment of localized AL amyloidosis 
(amyloidoma) involves surgical excision of amyloid 
masses. However, recurrences develop in 17–27 % 
of patients. There is no experience with systemic 
clonreducing therapy in patients with localized AL-A. 
We present the results of systemic antitumor therapy in 
three patients with recurrent and widespread localized 
AL-A.

Methods. Amyloid typing in biopsy specimens of 
affected organs was performed by immunohistochemical 
method. Chromogenic in situ hybridization (CISH) with 
probes to immunoglobulin light chains was used to verify 
the cell substrate. To exclude systemic AL-A, all patients 
underwent cytologic, histologic, and immunophenotypic 
examination of bone marrow. As clonreducing 
therapy, combinations of drugs including bortezomib, 
cyclophosphamide, dexamethasone, daratumumab, and 
lenalidomide were sequentially administered.

Results. In the first case (a 35-year-old woman), a 
recurrence of local AL-A with involvement of tonsils, 
larynx, trachea and bronchi was diagnosed 6 months 
after surgical treatment. Due to the development of acute 
airway obstruction, a tracheostomy tube was placed.No 
monoclonal secretion was detected, and systemic AL-A 
was excluded. Six courses of Dara-VCD therapy were 
performed, followed by Dara-Rd therapy for another year.
The second case (a 70-year-old woman) was diagnosed 
with local AL-A with soft tissue involvement of the orbits, 
as a result of which the eye could not close.Bumpy skin 
neoplasms were visualized in the external parts of the 
orbits, ptosis of the upper eyelid of the right eye, slight 
exophthalmos were observed.In addition to both eyes, 

parotid and submandibular salivary glands were involved 
in the pathologic process, which were of stony density, 
measuring 6 × 4 × 5 cm and 5 × 3 × 6 cm. Previously, 
amyloid masses were repeatedly excised and radiation 
therapy was performed, after which a relapse developed 
again within a year.Due to the massiveness of the lesion 
and corneal perforation, the left eye was removed.
Monoclonal secretion (SLC λ 545 mg/L) was detected 
in this patient, and systemic AL-A was excluded.VCd 
therapy was prescribed, followed by transfer to Dara-Rd 
due to insufficient reduction of monoclonal secretion.On 
the background of the second line of therapy, a reduction 
of SLC λ to 36.5 mg/L (by 94 %) was achieved.In the third 
case (a 50-year-old woman) there was a widespread 
process with AL-amyloid deposition in the form of tumor 
formations under the tongue, affecting tonsils, salivary 
and lacrimal glands. Monoclonal secretion was absent, 
and systemic AL-A was excluded. VCd therapy was 
prescribed, followed by Dara-Rd as second-line therapy.

At a median follow-up of 1 year, stabilization of 
the process was observed in all patients and some 
reduction in the size of the affected palatine tonsils and 
submandibular salivary glands was noted.

Conclusions. In all observations, single enmeshed 
plasma cells were inside amyloid masses and were 
absent in the bone marrow; target organ involvement 
was excluded. Monotypic plasma cells in amyloid masses 
could be detected only by CISH. Due to the absence of 
monoclonal secretion (in two cases) and the long time 
required for amyloid reduction, it was not possible to 
evaluate the efficacy of therapy. In this regard, targeting 
drugs of three classes were used. Stabilization was 
observed in all patients within a year.
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Monoclonal gammopathy of renal significance and paraproteinemic  
kidney lesions in the practice of a nephrologist and hematologist

Garkusha, Tatyana

dqqmpҾԗԗlo^e_Ҽlocԗ����ӣ����ӣ����ӣ����

VE VleklӣY[p`k`qpgv Ko[pklv[opg Sq[q` M`_e^[h Ukes`opeqvҿ Ko[pklv[opgҿ Rrppe[k E`_`o[qelkҿ Ko[pklv[opg R`celk[h 
P[qdlhlce^[hӣ@k[qlje^[h Aro`[rҿ Ko[pklv[opgҿ Rrppe[k E`_`o[qelkҿ S[mƈo[Co[^rh[Ҧv[k_`uҼor

Introduction. The concept of monoclonal gammopathy 
of renal significance (MGRS) was first introduced in 
2012 and expanded in 2019. MGRS is a pathological 
condition caused by the proliferation of a clone of  
B lymphocytes or plasma cells that does not meet the 
criteria for initiation of treatment for oncohematological 
indications, but produces nephrotoxic monoclonal 
immunoglobulin leading to specific renal damage with a 
steady progression of renal dysfunction and a worsening 
prognosis of the disease. Paraproteinemic kidney disease 
(PKD) is caused by the presence of a lymphoproliferative 
disease in which the tumour clone secretes nephrotoxic 
monoclonal immunoglobulins. It is therefore advisable to 
involve both a haematologist and a nephrologist in the 
diagnosis of MGRS and PKD. Their diagnosis requires 
morphological examination of kidney tissue samples. 

Objectives. To evaluate clinical and laboratory data and 
morphological variants of renal damage in MGRS and 
PKL. 

Materials and methods. The data of 11 patients with 
morphologically verified MGRS and PKL treated in the 
Nephrology Department of the Krasnoyarsk Regional 

Clinical Hospital in 2020–2024 were retrospectively 
studied. To analyse demographic indicators, clinical, 
laboratory and morphological data, the study group was 
divided into two subgroups. The first subgroup included 
6 patients with MGRS, the second subgroup — 5 patients 
with lymphoproliferative diseases. 

Results. The study included 4 women (36.4 %) and  
7 men (63.6 %), aged 28 to 80 years (65 (54; 67)). 
Among patients with PKD were 3 men (60 %) and  
2 women (40 %), aged 42 to 80 years (65 (65;69)). 
MGRS was diagnosed in 6 patients, of whom There were 
4 men (66.7 %) and 2 women (33.3 %). The age of the 
patients ranged from 28 to 67 years (61 (54;66)). All 
patients with MGRS and PKD had proteinuria, which 
amounted to 6.496 ± 6.604 g/day, while the total protein 
varied from 47.3 to 70.3 g/l. The glomerular filtration 
rate of the patients at the time of diagnosis of MGRS and 
PKD was 35.5 ± 41.5 ml/min/1.73 m2. Fatal outcome 
occurred in 5 patients, representing 45.5 % (Table 1).  
It should be noted that there were no significant 
differences between the MGRS and PKD groups. There 
were no statistically significant differences in mortality 
rates (p = 0.855132).

Table 1. Bheke^[h [k_ jlomdlhlce^[h ^d[o[^q`oepqe^p la m[qe`kqp

Patient 
serial 
number

Age 
(years)

Lymphoproliferative 
disease

Morphological variant of 
kidney damage

Proteinuria 
(g/day)

Total 
protein (g/l)

Glomerular 
filtration rate  
(ml/min/1.73m2)

Lethal 
outcome 
(months)

1 �� M[ocek[h xlk` 
hvjmdlj[

Poluej[h hecdq ^d[ek 
qr]rhlm[qdv

�Ҽ��� ��Ҽ� �� �ҿ��

2 �� � Poluej[h hecdq ^d[ek 
qr]rhlm[qdv

�Ҽ��� �� �� 8

� �� � @Lӣ[jvhle_lpep �Ҽ� ��Ҽ� ��
4 28 � Mlkl^hlk[h _`mlpeq 

_ep`[p`
�Ҽ�� ��Ҽ� ��

� �� � @Lӣ[jvhle_lpep �Ҽ�� ��Ҽ� �� 4

� �� � Mlkl^hlk[h _`mlpeq 
_ep`[p`

��Ҽ� ��Ҽ� ��

� 42 Mrhqemh` jv`hlj[ Poluej[h hecdq ^d[ek 
qr]rhlm[qdv

�Ҽ��� ��Ҽ� ��

8 �� M[kqh` ^`hh 
hvjmdlj[

Poluej[h hecdq ^d[ek 
qr]rhlm[qdv

�Ҽ��� ��Ҽ� �

� �� � @Lӣ[jvhle_lpep �Ҽ�� �� 12 2

�� �� Mrhqemh` jv`hlj[ @Lӣ[jvhle_lpep �Ҽ�� ��Ҽ� �� 2

11 �� Bdolke^ hvjmdl^vqe^ 
h`rg`je[

Mlkl^hlk[h _`mlpeq 
_ep`[p`

� ��Ҽ� �
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Conclusion. The results obtained and the high mortality 
demonstrate the importance of early diagnosis of MGRS 
and PKL. It is worth noting that the lack of criteria for 
the diagnosis of lymphoproliferative disorders does not 
reduce the clinical significance of MGRS. The occurrence 
of proteinuria in patients with lymphoproliferative 
disease may indicate the development of paraproteinemic 
renal disease. The variety of forms of PKD requires 

the involvement of a morphologist for its diagnosis. At 
the same time, the presence of nephrotic proteinuria 
in a patient with a slight decrease in total protein may 
indicate the development of MGRS. Therefore, if a patient 
has monoclonal gammopathy of renal significance and 
paraproteinemic kidney disease, it is advisable to form 
a multidisciplinary team that includes a haematologist, 
nephrologist and pathologist.

Genetic polymorphisms and risk of cardiovascular dysfunction  
in patients with lymphoproliferative diseases

Gimatdinova, Gelya1; Danilova, Olga2; Davidkin, Igor2

1S[j[o[ Sq[q` M`_e^[h Ukes`opeqvҿ S[j[o[ҿ Rrppe[k E`_`o[qelkҿ cҼoҼcej[q_ekls[Ҧp[jpjrҼorӀ  
2S[j[o[ Sq[q` M`_e^[h Ukes`opeqvҿ S[j[o[ҿ Rrppe[k E`_`o[qelk

Introduction. Cardiovascular dysfunction often 
accompanies treatment of malignant lymphomas. The 
concept of modern medicine assumes the earliest 
possible verification of adverse cardiovascular events, 
including the study of genetic polymorphisms.

Objectives. To identify the relationship of genetic 
polymorphisms with the risk of cardiovascular 
dysfunction in patients with lymphomas.

Materials and methods. In a prospective study we 
analyzed the relationship of genetic polymorphisms with 
the risk of cardiovascular dysfunction in 34 patients with 
follicular lymphoma, treated with R-CHOP. Patients were 
divided into 2 groups: the group with cardiovascular 
toxicity (n = 12, median age 42.4 years) and the group 
without cardiovascular toxicity (n = 22, median age 39.8).

Cardiovascular dysfunction was verified based on 
patient complaints, decrease in left ventricular ejection 
fraction >1 0 % of baseline or in absolute terms less 
than 53 % and/or a decrease in longitudinal systolic 
deformation of the left ventricle > 12 % of baseline, and/
or an increase in NT-proBNP > 125 pg/ml. Assessment 
was carried out before treatment, after 3 and 6 cycles.

Results. All patients at the time of inclusion did not have 
a history of cardiovascular diseases, had a negative result 
of stress echocardiography, and were comparable in 
gender, age, body mass index, smoking history, physical 
examination data. Of the 347 selected candidate genes, 
significant (p < 0.05) associations were identified for 
8 SNVs in the genes ABCB1, ABCC5, PRKAG2, RYR2, 
SLC22A7 and SCN5A. A comparative analysis of alleles 
showed that the carriage of allele 2 for all 8 SNVs 

increases the likelihood of developing cardiovascular 
dysfunction. Statistically significant associations were 
found for 3 SNVs, the carriage of the allele G of the 
rs2032582 variant of the ABCB1 gene (OR = 4.83; 95% 
CI 1.52–15.37; p = 0.004), the allele C of the rs10925391 
variant of the RYR2 gene (OR = 3.29; 95% CI 1.05–10.30; 
p = 0.029) and the allele G of the rs4149178 variant The 
SLC22A7 gene (OR = 3.83; 95% CI 1.05–13.92; p = 0.032) 
increases the risk of cardiovascular dysfunction by 3.29–
4.83 times. The analysis of genotypes identified 4 SNVs 
that increase the likelihood of developing cardiovascular 
toxicity: the T (TT+CT) allele of the rs1879257 variant of 
the ABCC5 (OR = 4.96; 95% CI 1.06– 23.16; p = 0.036), the 
G (GG+AG) allele of the rs4149178 of the SLC22A7 (OR = 
6.3; 95% CI 1.3–30.53; p = 0.02), the T (TT+CT) allele of 
the rs13224758 of the PRKAG2 (OR = 5.56; 95% CI 1.02–
30.33; p = 0.045) and allele C (CC+AC) of the rs10925391 
of the RYR2 gene (OR = 6.01; 95% CI 1.24–30.09; p = 
0.022). Two SNVs were associated with a reduced risk of 
cardiovascular dysfunction, the T (TT+TG) allele of the 
rs2032582 of the ABCB1 (OR = 0.18; 95% CI 0.04–0.87; 
p = 0.031) and the T (TT+TC) allele of the rs6797133 
of the SCN5A (OR = 0.2; 95% CI 0.04–0.94, p = 0.036). 
Combination of GAC alleles rs2032582, rs3729856 and 
rs6797133 variants was associated with an increased 
probability of cardiovascular dysfunction (OR = 10.29; 
95% CI 1.75–60.45, p = 0.009).

Conclusion. Further study of the prognostic significance 
of genetic polymorphisms in relation to the risk of 
developing cardiovascular dysfunction will optimize 
patient management, timely initiate cardioprotective 
strategies and avoid early and delayed adverse cardiotoxic 
events.
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Sensitivity of tumor clone B-lymphocytes to vincristine as a prognostic  
factor of the effectiveness of therapy of lymphoproliferative diseases

Kolesnikova, Maria1; Senkova, Alexandra2; Zenkova, Marina2; Berezina, Olga3

1Beqv Bheke^[h Hlpmeq[h Nl �ҿ Nlslpe]eopgҿ Rrppe[k E`_`o[qelkҿ j[oef[Ҽ^ljҼg[Ҧj[ehҼorӀ 2Ikpqeqrq` la Bd`je^[h  
Aelhlcv [k_ Erk_[j`kq[h M`_e^ek`ҿ Se]`oe[k Ao[k^d la qd` Rrppe[k @^[_`jv la S^e`k^`pҿ Nlslpe]eopgҿ  

Rrppe[k E`_`o[qelkӀ �Nlslpe]eopg Sq[q` M`_e^[h Ukes`opeqvҿ Nlslpe]eopgҿ Rrppe[k E`_`o[qelk

Introduction. One of the reasons for the poor 
effectiveness of treatment in patients with 
lymphoproliferative diseases is the resistance of tumor 
cells to chemotherapeutic agents (Chen J, Blood 2021, 
Urso A, Cancers (Basel), 2024).

Objectives. To analyse the relationship between the 
sensitivity of tumor clone B lymphocytes to vincristine 
and markers of multidrug resistance and response to 
therapy.

Materials and methods. B-cells isolated from peripheral 
blood and bone marrow of 43 patients with small B-cell 
lymphoma treated at the Novosibirsk Regional Clinical 
Hospital No. 2 were analysed. The sensitivity of the tumor 
cells to cytostatic drugs was assessed using the water-
soluble tetrazolium salt (WST-1) assay. The expression 
level of the MDR1 gene mRNA was determined by 
real-time PCR (Figure 1), and the expression level of 
P-glycoprotein (P-gp) on the tumor cell membrane 
was determined by immunocytochemistry of bone 
marrow smears (Dallavalle S, Drug Resist. Updat. 
2020, Kolesnikova M, J Pers Med. 2019, Mesci S, Int. J. 
Sci. Lett. 2019). The expression of MDR1 and P-gp was 
assessed before treatment and during chemotherapy. 
Response to treatment was evaluated after 4 cycles of 
induction chemotherapy. The non-parametric Spearman 
correlation coefficient (r) was used to determine the 
relationship between the indicators in the groups. Results 
were considered statistically significant at p < 0.05.

Results. The study showed a weak but statistically 
significant direct correlation between MDR1 expression 
and sensitivity to vincristine (r = 0.25, p < 0.05). 
No statistically significant correlation was found 
between P-gp expression and sensitivity to vincristine. 
Most tumor cells showed low levels of MDR1 mRNA 
expression (75 % of patients). Moderate expression was 
found in 20 % of patients and high expression in 5 % of 
patients. Patients whose tumor cells showed moderate 
and high levels of MDR1 expression had refractory/
recurrent disease. In patients who had received prior 
chemotherapy for lymphoma or other tumors more than 
one year before the current episode, MDR1 and P-gp 
expression increased over time. On average, there was a 
direct correlation between the response in patients who 
received vincristine as part of their chemotherapy and 
the sensitivity of tumor B cells to vincristine (r = 0.61, 
p < 0.05). A correlation was found between tumor cell 
resistance to vincristine and ZAP-70 expression (r = 0.61, 
p < 0.05). All 9 patients who initially had high sensitivity 
to vincristine based on the WST1 test and received it as 
part of a chemotherapy regimen responded to therapy 
and went into remission; patients who were found to 
have in vitro resistance to vincristine (40 % of patients) 
proved to be refractory to chemotherapy regimens 
including vincristine.

Conclusion. The sensitivity of tumor clone B lymphocytes 
to vincristine may be considered a prognostic factor for 
the efficacy of therapy in lymphoproliferative diseases.

Experience with pomalidomide therapy in patients  
with relapsed/refractory multiple myeloma

Karabekov, Azat1; Kemaikin, Vadim2; Rakhimova, Ainur2; Ayaz, Ulpan2; T 
askyngali, Nazgul2; Shalkarbekova, Aidana2; Kolesnikova, Olga2; Shokubayeva, Fariza2;  

Yussupova, Meiramgul2; Tursyn, Akbota2; Abdirgaliyeva, Madina2

1N[qelk[h S^e`kqeƈ^ Ok^lhlcv B`kq`oҿ H`j[qlhlcv [k_ To[kpmh[kq[qelkҿ @pq[k[ҿ  
K[x[gdpq[kҿ @pq[k[ҿ K[x[gdpq[kҿ @x[qԚ��Ҧj[ehҼorӀ 2N[qelk[h S^e`kqeƈ^ Ok^lhlcv B`kq`oҿ  

H`j[qlhlcv [k_ To[kpmh[kq[qelkҿ @pq[k[ҿ K[x[gdpq[kҿ @pq[k[ҿ K[x[gdpq[k

Background. Pomalidomide (POM) is an 
immunomodulatory and antineoplastic agent used in 
the treatment of multiple myeloma (MM). In vivo studies 
have demonstrated limited cross-resistance between 

lenalidomide and POM. POM has shown good efficacy 
in patients with relapsed and refractory (R/R) MM, 
including those refractory to both lenalidomide and 
bortezomib.
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Methods. This study included 42 patients, all receiving 
pomalidomide-based chemotherapy (CT). The mean age 
was 53 years (range 35–72 years). The median follow-
up period was 7.0 months (range 2.1–23 months). 
According to the Durie-Salmon (DS) staging system, 6 
(14 %) patients were Stage I, 23 (55 %) were Stage II, 
and 13 (31 %) were Stage III.

Results. Response assessment was performed every 
2 cycles of CT according to International Myeloma 
Working Group (IMWG) criteria. After the first 2 cycles 
of CT, response could be assessed in 26 patients; the 
objective response rate was 77 %. Of these, 4 patients 
(15 %) achieved a very good partial response, 9 (35 %) 

achieved a partial response, and 7 (27 %) achieved a 
minimal response. Six patients (23 %) were refractory 
to pomalidomide. The 12-month overall survival rate 
was 78 % (Figure 1) and the 12-month progression-free 
survival rate was 70 % (Figure 2). Pomalidomide therapy 
was well-tolerated; no treatment-limiting adverse events 
were observed.

Conclusion. Pomalidomide is effective and safe for use in 
combination with alkylating agents (cyclophosphamide, 
bendamustine), anthracyclines (pegylated liposomal 
doxorubicin), proteasome inhibitors (bortezomib, 
carfilzomib), monoclonal antibodies (daratumumab), 
and other agents in adult patients with R/R MM.

Real-world impact of minimal residual disease assessment in patients treated 
with venetoclax containing regimens with relapsed/refractory CLL

Akhmetova, Alina1; Kislova, Maria2; Dmitrieva, Elena3; Naumova, Elena4; Pochtar, Margarita5; 
Lugovskaya, Svetlana6; Kobzev, Yury7; Biderman, Bella8; Likold, Ekaterina9; Sudarikov, Andrey10; 

Stuklov, Nikolai11; Ptushkin, Vadim12; Nikitin, Eugene13

1Mlp^lt Mrhqe_ep^emhek[ov S^e`kqeƈ^ [k_ Bheke^[h B`kq`o k[j`_ [aq`o SP Alqgekҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ  
[hek[����[gdҦcj[ehҼ^ljӀ 2Mlp^lt Mrhqe_ep^emhek[ov S^e`kqeƈ^ [k_ Bheke^[h B`kq`o k[j`_ [aq`o SP Alqgekҿ Mlp^ltҿ 

Rrppe[k E`_`o[qelkҿ ugephls[j[oe[uҦcj[ehҼ^ljӀ �Mlp^lt Mrhqe_ep^emhek[ov S^e`kqeƈ^ [k_ Bheke^[h B`kq`o k[j`_ [aq`o  
SP Alqgekҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ `h`kl^dg[���Ҧo[j]h`oҼorӀ 4Rrppe[k M`_e^[h @^[_`jv la Plpqco[_r[q` 

D_r^[qelkҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ `Ԛk[rjҦj[ehҼorӀ �Rrppe[k M`_e^[h @^[_`jv la Plpqco[_r[q` D_r^[qelkҿ 
Mlp^ltҿ Rrppe[k E`_`o[qelkҿ ml^dq[oԚjҦj[ehҼorӀ �Rrppe[k M`_e^[h @^[_`jv la Plpqco[_r[q` D_r^[qelkҿ Mlp^ltҿ 

Rrppe[k E`_`o[qelkҿ Shrclspg[v[Ҧj[ehҼorӀ �Mlp^lt Mrhqe_ep^emhek[ov S^e`kqeƈ^ [k_ Bheke^[h B`kq`o k[j`_ [aq`o SP Alqgekҿ 
Mlp^ltҿ Rrppe[k E`_`o[qelkҿ ]lqgek[]hll_Ҧcj[ehҼ^ljӀ 8N[qelk[h M`_e^[h R`p`[o^d B`kqo` alo H`j[qlhlcvҿ Mlp^ltҿ 
Rrppe[k E`_`o[qelkҿ ]`hh[Ԛ]e_`oj[kҦj[ehҼorӀ �N[qelk[h M`_e^[h R`p`[o^d B`kqo` alo H`j[qlhlcvҿ Mlp^ltҿ Rrppe[k 

E`_`o[qelkҿ heglh_Ҽ`Ҧ]hll_ҼorӀ ��N[qelk[h M`_e^[h R`p`[o^d B`kqo` alo H`j[qlhlcvҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ  
[k_o`vҦpr_[oeglsҼk`qӀ 11P`lmh`pӗ Eoe`k_pdem Ukes`opeqv la Rrppe[ҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ pqrghlsӣkeҦor_kҼorӀ  

12Mlp^lt Mrhqe_ep^emhek[ov S^e`kqeƈ^ [k_ Bheke^[h B`kq`o k[j`_ [aq`o SP Alqgekҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ 
s[_ejs[_ejҦek]luҼorӀ ��Mlp^lt Mrhqe_ep^emhek[ov S^e`kqeƈ^ [k_ Bheke^[h B`kq`o k[j`_ [aq`o SP AlqgekӀ Rrppe[k  

M`_e^[h @^[_`jv la Plpqco[_r[q` D_r^[qelkҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ `rc`k`ԚkegeqekҦj[ehҼor

Figure 1. Os`o[hh proses[h Figure 2. Polco`ppelkӣao`` proses[h
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Introduction. Minimal residual disease (MRD) status 
is a predictive marker for progression-free survival 
(PFS) in chronic lymphocytic leukemia (CLL) treated 
with venetoclax and anti-CD20 antibodies (Al-Sawaf, 
2024; Kater, 2020). However, the relationship between 
MRD elimination and outcomes in venetoclax-treated, 
ibrutinib-refractory patients remains unclear. This 
study aimed to assess MRD dynamics and its predictive 
value in relapsed CLL patients treated with venetoclax-
based regimens after ibrutinib compared to after 
chemoimmunotherapy (CIT).

Methods. This retrospective observational study 
analyzed two cohorts: patients with progression on 
ibrutinib and those with relapse/refractoriness after CIT. 
All patients had at least one MRD assessment in bone 

marrow via 6-color flow cytometry. Treatment included 
venetoclax monotherapy or in combination with an anti-
CD20 antibody. MRD was assessed every 3–6 months 
until progression or death, with any missing values filled 
by the previous recorded value.

Event-free survival (EFS) was defined as time from 
therapy start to progression, and overall survival (OS) as 
time from therapy start to death. Kaplan-Meier estimates 
were used for time-to-event data, and comparisons of 
EFS and OS were made using log-rank. The Fisher exact 
test was used to compare proportional results.

Results. The study included 136 patients with relapsed 
CLL: 88 receiving venetoclax following ibrutinib and 48 
after CIT (Table 1).

Table 1. P[qe`kqpӗ ^d[o[^q`oepqe^p

Characteristics After ibrutinib After CIT

Tlq[h m[qe`kqp 88 48

M`_e[k [c` ҫo[kc`Ҭ �� ҫ��Ӧ��Ҭ �� ҫ��Ӧ��Ҭ

M`kԗtlj`k ��ԗ�� ��ԗ��

Aek`q pq[c` [q qd` pq[oq la qd`o[mv

A � ҫ�ҿ��ҧҬ � ҫ�ҿ��ҧҬ

A �� ҫ��ҿ��ҧҬ �� ҫ��ҿ��ҧҬ

B �� ҫ��ҿ��ҧҬ �� ҫ��ҿ��ҧҬ

C`h`qelk ��n ��ԗ�� ҫ��ҿ��ҧҬ ��ԗ�� ҫ��ҿ��ҧҬ

C`h`qelk ��n ��ԗ�� ҫ��ҿ��ҧҬ ��ԗ�� ҫ��ҿ��ҧҬ

Toepljv �� �ԗ�� ҫ��ҿ��ҧҬ �ԗ�� ҫ��ҿ��ҧҬ

C`h`qelk ��n ��ԗ�� ҫ��ҿ��ҧҬ �ԗ�� ҫ��ҿ��ҧҬ

Ukjrq[q`_ IFVH s[oe[kq ��ԗ��ҫ��ҿ��ҧҬ ��ԗ�� ҫ��ҿ��ҧҬ

M`_e[k la mo`selrphv hek`p la qd`o[mv ҫo[kc`Ҭ � ҫ�Ӧ�Ҭ � ҫ�Ӧ�Ҭ

DBOF

� �� ҫ��ҿ��ҧҬ �� ҫ��ҿ��ҧҬ

1 �� ҫ��ҿ��ҧҬ �� ҫ��ҿ��ҧҬ

2 �� ҫ��ҿ��ҧҬ � ҫ�ҿ��ҧҬ

� � ҫ�ҿ��ҧҬ � ҫ�ҿ��ҧҬ

4 � ҫ�ҿ��ҧҬ �

Td`o[mv o`cej`k

MONOV`k �� ҫ��ҿ��ҧҬ � ҫ�ҿ��ҧҬ

FV`k �� ҫ���ҧҬ �� ҫ��ҿ��ҧҬ

RV`k �� ҫ��ҿ��ҧҬ � ҫ�ҿ��ҧҬ
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In the CIT cohort, patients achieving undetectable 
(< 0.01 %) MRD gradually increased, peaking at 18 
months. Progression occurred only in high MRD (> 1 %) 
cases, and Richter transformation occurred in one case 
with undetectable MRD (Figure 1, A).

Patients with ibrutinib refractoriness demonstrated 
asynchronous enlargement of progression group from 
either undetectable MRD group or low (0,01–1 %) and 
high groups (Figure 1, B). Meanwhile, landmark EFS and 
OS analyses revealed that patients with high, low and 
undetectable MRD represent 3 distinct predictive groups. 

The most perceptible predictive value was showed during 
MRD assessment at 3rd month of treatment (Figure 1, 
C–D). A group of patients with high MRD were primarily 
refractory, low — progressed within 2 years after 
treatment stop, undetectable — have not reached median 
EFS. The same but less prominent trends were observed 
for 6th and 12th months of observation for EFS and OS.

Patients were stratified by established prognostic 
factors (age ≥ 65, del(17p), and IGHV status), with no 
significant differences in MRD dynamics across these 
subgroups (Figure 1, E–J).

Figure 1. ҫ@Ҭ MRC ptejj`oӗp mhlqҾ s`k`ql^h[u ^lkq[ekekc qo`[qj`kq [aq`o ^d`jlejjrklqd`o[mvҼ ҫAҬ MRC ptejj`oӗp mhlqҾ s`k`ql^h[u 
^lkq[ekekc qo`[qj`kq [aq`o e]orqeke]Ҽ ҫ͊Ҭ Ds`kqӣao`` proses[h _`m`k_ekc lk qd` h`s`h la MRCҼ ҫCҬ Os`o[hh proses[h _`m`k_ekc lk qd` h`s`h 
la MRCҼ ҫDҿ Eҿ FҬ MRC _vj[je^p ek m[qe`kqp o`^`esekc s`k`ql^h[u [aq`o e]orqeke] _`m`k_ekc lk _`hҫ��mҬ ҫDҬҿ IFHV pq[qrp ҫEҬҿ [k_ [c` 
ҫFҬҼ ҫHҿ Iҿ JҬ MRC _vj[je^p ek m[qe`kqp o`^`esekc s`k`ql^h[u [aq`o ^d`jlejjrklqd`o[mv _`m`k_ekc lk _`hҫ��mҬ ҫHҬҿ IFHV pq[qrp ҫIҬҿ 
[k_ [c` ҫJҬ

A

В

Е F G
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Conclusion. In ibrutinib-pretreated patients, MRD status 
at three months stratified distinct risk groups, indicating 
primary refractory, early relapse, and late relapse 
subgroups. Unlike CIT-treated patients, progression 
occurred even in those with undetectable MRD in the 
ibrutinib-refractory cohort, suggesting a limited negative 
predictive value of MRD for these patients. Prognostic 
factors such as age, IGHV mutation status, and 17p 

deletion did not significantly impact MRD dynamics in 
both cohort.

This study suggests that MRD in bone marrow may 
be a less reliable biomarker for patients with ibrutinib 
refractoriness, highlighting a potential need for 
alternative MRD assessment sites, such as lymph nodes 
or by cell-free DNA analysis, to improve prognostic 
accuracy.
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BENIGN HEMATOLOGY  
AND TRANSFUSIOLOGY

Development of oxygen-carrying medications suitable for use  
as blood substitutes in emergency situations 

Korchagin, Vladimir1; Khromov, Arkady2

1P`lmh`pӗ Eoe`k_pdem Ukes`opeqv la Rrppe[ҿ Institute la Pharmacy and Biotechnology, Mlp^ltҿ Rrppe[k E`_`o[qelkҿ  
glo^d[cekԚssҦmaroҼorӀ 2Pd[oj[^`rqe^[hpҿ Mlp^ltҿ Rrppe[k E`_`o[qelkҿ [og[_ev��Ҧv[k_`uҼor

Emergency situations when immediate blood 
transfusion is required are quite common in medicine, but 
blood of the right group, Rh factor and in the right quantity 
is not always available. In this case, blood substitutes 
based on the function of oxygen transfer on the basis of 
perfluororganic compound (PFOC) can be useful. Such 
blood substitutes are universal, since they have neither 
blood group nor Rh factor. They are produced on the basis 
of synthetic components, so they are hypoallergenic for 
most patients and absolutely sterile.

However, the widely known blood substitute 
‘Perftoran’, which passed clinical trials and registered 
as a pharmaceutical medication, had a very serious 
disadvantage. It was unstable during prolonged storage 
as a liquid, so it was necessary to store it only in frozen 
form at a temperature not higher than -18°C. Before 
use, it had to be defrosted slowly, because in case of 
rapid defrosting it lost its effects - the size of emulsion 
micelles increased, as a result of which the emulsion was 
destroyed.

The group of authors of the Russian Federation patent 
No. 2469714 from the Federal State Unitary Enterprise 
‘State Scientific Centre “NIOPIK” came the closest to 

creating a stable medication with gas transfer function 
based on perfluororganic compounds. In order to increase 
the stability of the medication, they replaced polymeric 
non-ionic emulsifiers (Poloxamer P407, proxanol 268) 
or amphoteric emulsifiers - phospholipids, used in most 
similar developments, with newly synthesised, original 
low molecular weight anionic emulsifiers. Characteristics 
of newly developed emulsions in comparison with known 
samples are given in Table 1.

Using such emulsifiers, it was possible to obtain 
medications with oxygen transfer function based on 
perfluororganic compounds, which withstood storage 
in liquid form in a refrigerator at temperatures 
ranging from +4 to +8 °C for three years (Figure 1) 
and one year of storage at room temperature. The 
control was carried out before the change of the 
emulsion micelle size. During the whole storage 
period, this parameter of perfluororganic compounds 
changed insignificantly, while the appearance of the 
medication remained practically unchanged — it 
was a transparent liquid with weak violet or bluish 
opalescence, without traces of stratification and 
noticeable turbidity.

Table 1. Bd[o[^q`oepqe^p la m`oƋrloloc[ke^ ^ljmlrk_p `jrhpelkp

№ Name of the perfluororganic compounds 
emulsion

Perfluorocarbons 
content, wt. %

Surfactant 
content, %

Average emulsion 
particle size, nm

Viscosity, 
centipoise

1 P`oaqlo[k ҫRrppe[k E`_`o[qelkҬ �� 4 ��� �Ҽ�

2 EhrlplhӣC@ ҫUS@Ҭ �� Nԗ@ Nԗ@ Nԗ@

� OuvƋrlo ҫUS@Ҭ �� Nԗ@ ���Ӧ��� �Ҽ�

4 Ouvc`kq ҫUS@Ҭ �� Nԗ@ ���ԗ��� �Ҽ�

� E[]`ohe^ ҫRrppe[k E`_`o[qelkҬ �� � ��� ��Ҽ�

� Ouv^vq` ҫUS@Ҭ �� 4 ���Ӧ��� Nԗ@

� P`oaqlolu ӣ�� ҫRrppe[k E`_`o[qelkҬ �� 1 ��� �Ҽ�

8 P`oaqlolu ӣ�� ҫRrppe[k E`_`o[qelkҬ �� 2 ��� �Ҽ�

� P`oaqlolu ӣ�� ҫRrppe[k E`_`o[qelkҬ �� �ҿ� ��� �Ҽ�

�� P`oaqlolu ӣ�� ҫRrppe[k E`_`o[qelkҬ �� � ��� �Ҽ�
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The emulsification technology was also changed, 
instead of high-pressure emulsifier the ultrasonic 
emulsification unit was used, which allowed to sharply 
simplify the emulsification technology, reduce the 
emulsification process time and simplify the scaling, 
which leads to a significant increase in the productivity 
of such a unit in relation to high-pressure emulsifiers. 
Emulsification control is carried out by laser scattering 
method, according to the spectrum of emulsion micelle 

size distribution. This allows, if necessary, to adjust the 
emulsification process within certain limits and always 
obtain emulsion with the specified size distribution of 
emulsion micelles.

A whole series of medications with different oxygen 
capacity and different methods of application can be 
developed, for example, a concentrate can be obtained, 
which will be diluted with physiological solution to the 
required concentration at the place of application.

Figure 1. C`m`k_`k^` la m[oqe^h` pex`p ek ��ҧ m`oƋrloloc[ke^ ^ljmlrk_p `jrhpelkp lk qd` qej` la pqlo[c` ek qd` o`aoec`o[qlo

Diverse clinical manifestations and complexities  
of acquired hemophilia a: insights from four case studies 

Ulmanas, Anastasiia

Mlp^lt Mrhqe_ep^emhek[ov S^e`kqeƈ^ [k_ Bheke^[h B`kq`o k[j`_ [aq`o SP Alqgekҿ  
Mlp^ltҿ Rrppe[k E`_`o[qelkҿ slolkls[[pe^dҦv[k_`uҼor

Acquired hemophilia A is a rare and life-threatening 
autoimmune disease that is accompanied by the formation 
of antibodies to factor VIII of the blood coagulation 
system. This pathogenetic mechanism leads to severe, 
often spontaneous bleeding and its complications. The 
disease is of particular clinical importance in patients with 
comorbidities requiring a special approach to therapy. 
We would like to present four different clinical cases of 
patients with this disease. These clinical cases reflect the 
complexity of the management of patients with acquired 
hemophilia as well as comorbidities. This experience will 
be useful to clinicians for a successful diagnosis and a 
comprehensive approach to the treatment of the disease.

1. Acquired hemophilia in a postpartum woman 
complicated by massive hemorrhage. A 32-year-old 

woman presented with massive haemorrhage in the right 
tibia, occurring 4 months after delivery. Coagulogram 
showed prolonged APTT (104 sec) and critically low 
factor VIII (3.2 %), with confirmed inhibitor (5 Bethesda 
units). Rituximab therapy stabilised the patient and led 
to recovery of clotting factors. This case highlights the 
autoimmune hemorrhagic syndrome in the postpartum 
period and the efficacy of Rituximab.

2. Acquired hemophilia in patient with peptic ulcer 
disease and recurrent bleeding. A 73-year-old female 
patient was admitted with severe ulcer bleeding (Forrest 
2B) from the antral stomach. Examination confirmed 
acquired hemophilia A with a reduced factor VIII level 
of 8.3 %. The patient underwent three endoscopic 
hemostasis procedures combined with anti-inhibitor 
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therapy, which eventually stabilised his condition. This 
case highlights the importance of a comprehensive 
approach combining anti-inhibitor therapy with effective 
control of hemostasis in the ulcer, which is crucial for the 
management of patients with overlapping conditions 
such as peptic ulcer disease and acquired hemophilia.

3. A patient with multiple metachronous neoplasia 
and autoimmune inhibitory hemophilia. A 73-year-old 
patient with chronic myeloid leukaemia and concomitant 
chronic myelomonocytic leukaemia presented with signs 
of bleeding. Examination revealed a low-responsive 
factor VIII inhibitor (2.5 Bethesda units). Treatment with 
Rituximab and anti-inhibitor drugs improved hemostatic 
parameters. This case highlights the complexity of 
treating acquired hemophilia in patients with multiple 
oncohematological diseases requiring support with anti-
inhibitors.

4. Acquired hemophilia A in patient with spinal 
osteomyelitis and recurrent hemorrhages.  

A 79-year-old patient was admitted in July 2024 with 
massive hematomas and subconjunctival hemorrhage 
due to acquired hemophilia A. Initial therapy 
with Rituximab and Feiba partially stabilised the 
condition. Later, the patient developed osteomyelitis 
of the lumbar spine, confirmed by MRI and CT. Cytosis  
(6400 cells/µl) and Staphylococcus aureus were 
detected in the cerebrospinal fluid. Despite rituximab 
therapy, APTT remained high (> 60 sec), indicating 
persistent inhibitory activity. The patient was 
successfully treated with antibiotics and maintenance 
anti-inhibitor therapy, reducing the risk of bleeding and 
eliminating the infection.

Conclusion. The four presented cases demonstrate the 
diversity of clinical manifestations of acquired haemophilia 
A and highlight the need for a multidisciplinary and 
individualised approach in the treatment of such a 
rare pathology. In each case, combined therapy with 
Rituximab and anti-inhibitor drugs was used, which 
allowed to control the hemorrhagic syndrome.
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CLINICAL CASES
CAR-T cell refractory multiple myeloma  
in young patient — a clinical case report 

Koviazin, Aleksei1; Ovchinnikova, Tatiana2

1Rrppe[k R`p`[o^d Ikpqeqrq` la H`j[qlhlcv [k_ To[kparpelhlcvҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ [gglse[xekҦcj[ehҼ^ljӀ 
2Rrppe[k R`p`[o^d Ikpqeqrq` la H`j[qlhlcv [k_ To[kparpelhlcvҿ S[ekq P`q`op]rocҿ Rrppe[k E`_`o[qelkҿ q[kv[����Ҧcj[ehҼ^lj

Introduction. A 40-year-old male patient presented 
with complaints of general weakness and mild chest/
costal pain syndrome from January 2017. CBC showed 
mild anemia with HGB — 106 g/l. Biochemical 
parameter tests showed very high total protein levels: 
140 g/l, albumin — 40 g/l, LDH — 330 u/l, creatinine —  
115 mcmol/l, B2-microglobulin — 2.58 mcg/ml. CT 
showed multiple cranial and spinal lytic lesions, up to  
20 × 10 mm. Multiple myeloma was suspended 
and additional tests were performed: IFE — IgGλ  
68,57 g/l, BJP — not detected, BM examination — 43.2 % 
plasma cells, del (17p13) — in 20.0 % plasma cells, 
and monosomy 13 were detected by FISH. Patient was 
diagnosed with multiple myeloma, IgGλ, R-ISS II.

Treatment. Patient was treated as follows (RosNIIHT, 
Saint Petersburg): 1st line: ×6 VD 31.03.2017, ×2 
VDPACE 02.09.2017 — PR; 2nd line: ×4 RVD 09.11.2017 
with tandem auto-HSCT 13.02, 04.06.2018; PD 09.2021; 
3rd line: ×16 PVD (DREAMM — 8, NCT04484623) 
12.10.2021 — PR, PD — 09.2022; 4th line: ×4 DaraIxaDex 
10.12.2022, PD 04.2023; 5th line: ×2 DPACE 27.04.2023, 
PD 07.2023; 6th line: ×2 KBD 04.08.2023; 09.2023 — SD.

Because of the patient’s young age, disease prognosis, 
and absence of further treatment modalities, the patient 
was recommended for CAR-T cell therapy. A special 
combination was used for achieving response in 7th 
line: IsaPomCarfDacVenAtraDex 10.2023 (KKB№2, 
Vladivostok) — PR 11.2023.

After confirmation of the PR patient was referred 
for CAR-T cell consolidation (BOE Chengdu Hospital): 
14.12.2023: 4sCAR BCMA/CD138, 2,8 × 108/kg + 
4sCAR19, 2,6 × 108/kg + 02.01.2024: 4sCAR-317, 2 × 
108/kg + 4sCAR-CS1, 2 × 108/kg.

All CAR-T cell populations were rapidly decreased by 
the end of Jan 2024 and patient continued with both CP 
and BP from 02.2024. There were 81 % plasma cells in 
BM. BM FISH was showed amp(1q21) CKS1B; del(1p32) 
CDKN2С in 72 % and del(17p13) TP53 — 72,5 % plasma 
cells correnspondingly.

For the next attempt, in 8th line, a CarfDexVenNivoAza 
combination was used — SD 04.2024, followed by anti-
CD10 CAR-T cell.

Despite all treatment approaches, rapid CP with 
multiple soft tissue and bone marrow lesions, CNS 
symptomatic, pancytopenia, hypocoagulation, and BP 
(M-protein — 74 g/l) occurred by 05.2024. Death was 
reported at 13.06.2024.

Conclusions. Multiple myeloma is still an incurable 
disease and is usually more aggressive in younger 
individuals. Early treatment intensification is associated 
with a longer remission period and a better quality of 
life. CAR-T cell therapy consolidation should be used 
in earlier lines of treatment, if possible. Post CAR-T 
relapses have the worst prognosis and a very short 
survival period.

Partial response to venetoclax and bendamustine therapy  
in a case of de novo T-prolymphocytic leukemia

Komissarov, Anton; Galimova, Anna; Doronin, Vadim

Mlp^lt Mrhqe_ep^emhek[ov S^e`kqeƈ^ [k_ Bheke^[h B`kq`o k[j`_ [aq`o SP Alqgekҿ Mlp^ltҿ Rrppe[k E`_`o[qelk

Background. T-prolymphocytic leukemia (T-PLL) 
is a rare and aggressive hematologic malignancy.  
A portion of patients can be cured with alemtuzumab 
induction followed by allogeneic hematopoietic stem 
cell transplant. However, nowadays alemtuzumab is 
accessible only through a distribution program from the 
manufacturer, therefore its use in Russian Federation 

is virtually inaccessible. Thus, there is no established 
standard treatment to T-PLL, and different centers try to 
implicate other forms of therapy.

Methods. We report a case of a 65-year-old 
woman with de novo T-PLL who was treated with 
bendamustine and venetoclax with following 
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allogeneic hematopoietic stem cell transplant 
consolidation from her daughter.

Results. Treatment with bendamustine and venetoclax 
resulted in a partial response including marked reduction 
of the peripheral lymphocyte count, improvement in 
anemia and thrombocytopenia, splenomegaly and 
pleural effusion resolution, and a numerical reduction in 
the percentage of prolymphocytes in the bone marrow. 
The combination was well tolerated with the exception 
of moderate neutropenic infection. 

Conclusion. This case shows promising results of 
venetoclax and bendamustine combination as a viable 
non-alemtuzumab-based treatment option for de novo 
T-PLL. 

Introduction. T-cell prolymphocytic leukemia (T-PLL) 
is an aggressive mature T cell neoplasm that typically 
involves peripheral blood, bone marrow, lymph nodes, 
liver, spleen, and skin. It is a very rare disease that 
comprises 2 % of cases of mature lymphocytic leukemias 
in adults aged > 30 years [1].

It is characterized by the proliferation of small to 
medium-sized prolymphocytes with a mature post-
thymic T-cell phenotype [2], showing expression of CD2, 
CD5, CD3, and CD7. In 60 % of cases, the cells are CD4-
positive and CD8-negative. In 25 %, they coexpress CD4 
and CD8, a feature which is almost exclusive to T-PLL. 
CD52 is usually expressed at high density [3].

The most frequent chromosome abnormality in T-PLL 
involves inversion of chromosome 14 with breakpoints 
in the long arm at q11 and q32 with involvement of 
the TRA locus and TCL1A and TCL1B. Abnormalities 
of chromosome 8 are common. Molecular and FISH 
studies also show deletions at 11q23 (the locus for 
ATM). Abnormalities of chromosomes 6 (present in 33 % 

of cases) and 17 (in 26 %) have also been identified in 
T-PLL [4].

The disease course is aggressive, with a median 
survival of 1–2 years. Although no standard curative 
option exists, the use of the monoclonal anti-CD52 
antibody, alemtuzumab, has improved the outcome and 
survival in T-PLL [5], allowing for high-dose therapy 
options aimed at eradicating the disease, with a minority 
experiencing long-term disease-free survival following 
allogeneic stem cell transplantation [6, 7]. However, 
the access to Alemtuzumab in Russian Federation is 
extremely limited due to a lack of its commercial supply 
and distribution program from the manufacturer, making 
such therapy option unavailable for the majority of T-PLL 
patients.

We report a case of newly diagnosed T-PLL that 
achieved partial response with bendamustine and 
venetoclax with following allogeneic hematopoietic stem 
cell transplant consolidation from her daughter.

Case presentation. A 65-year-old woman with no 
significant medical comorbidities presented to our 
hematology unit with progressive lethargy and dyspnea 
on exertion for the past 2 months. She had no significant 
family history. 

At presentation, she had a score of 4 on the Eastern 
Cooperative Oncology Group performance-status scale 
(ECOG). On physical examination, she had macular rash 
on her face and trunk (Figure 1, A), facial and periorbital 
swelling (Figure 1, B), palpable spleen of 15 cm, mild 
lymphadenopathy up to 1.5 cm, dullness to percussion 
and decreased breath sounds over both lungs.

Her complete blood count revealed normochromic 
normocytic anemia of 7.0 g/dL with leukocytosis of 
869 × 109/L (predominantly lymphocytosis) and platelet 
count of 62 × 109/L. The other laboratory parameters on 
presentation are shown in Table 1.

Figure 1. Sgek ƈk_ekcp [q qd` mo`p`kq[qelkҼ ҫ@Ҭ M[^rh[o o[pd lk qd` qorkgӀ ҫAҬ a[^e[h [k_ m`oelo]eq[h pt`hhekc

A В
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Table 1. L[]lo[qlov m[o[j`q`op [q qd` ][p`hek`

Laboratory parameters Values (unit and normal range)

H`jlchl]ek �Ҽ� ҫ��Ҽ�Ӧ���cԗ_LҬ

Tlq[h tdeq` ^`hh ^lrkq ���Ҽ� ҫ�Ӧ� Ԡ ���ԗLҬ

@]plhrq` hvjmdl^vq` ^lrkq ��� ҫ�Ҽ�Ӧ�Ҽ��Ԡ ���ԗLҬ

Ph[q`h`q �� ҫ���Ӧ����Ԡ ���ԗLҬ

Tlq[h molq`ek ��Ҽ� ҫ��Ӧ�� cԗLҬ

@h]rjek ��Ҽ� ҫ��Ӧ�� cԗLҬ

Bo`[qekek` ��� ҫ��Ӧ��� je^oljlhԗLҬ

Aeheor]ek ��Ҽ� ҫ�Ӧ�� je^oljlhԗLҬ

L[^q[q` _`dv_olc`k[p` ҫLCHҬ ���� ҫ��Ӧ��� UԗLҬ

S`orj roe^ [^e_ ��� ҫ��Ӧ��� je^oljlhԗLҬ

S`orj ^[h^erj �Ҽ� ҫ�Ҽ�Ӧ�Ҽ�� jjlhԗLҬ

S`orj mdlpmd[q` �Ҽ� ҫ�Ҽ��Ӧ�Ҽ�� jjlhԗLҬ

@pm[oq[q` [jeklqo[kpa`o[p` ��Ҽ�� ҫ�Ӧ�� UԗLҬ

@h[kek` [jeklqo[kpa`o[p` ��Ҽ� ҫ�Ӧ�� UԗLҬ

Bӣo`[^qes` molq`ek ҫBRPҬ �Ҽ� ҫ�Ӧ� jcԗLҬ

HIV � [k_ � p`olhlcv Nlkӣo`[^qes`

Ultrasound of the pleural spaces and the abdomen 
revealed bilateral pleural effusion up to 1.6 L and 
splenomegaly (189 × 87 mm).

A peripheral blood film (Figure 2) showed a marked 
hypercellularity of abnormal lymphoid cells which were 
pleomorphic, moderate to large in size, and contained 
multiple coarse chromocenters in convoluted nuclei 
with irregular nuclear outline and scanty cytoplasm. 
Bone marrow examination was not initially performed 
because of substantial peripheral leukocytosis.

Peripheral blood flow cytometry analysis showed 
99 % abnormal population of cells expressing CD2, CD3, 
CD4, TCRab, CD5. The cell population was negative for 
CD8, CD16, CD56, CD19.

Fluorecent in situ hybridization (FISH) of the abnormal 
lymphocytic population revealed monoallelic deletion of 
TP53 (17p13), cMYC (8q24) amplification, and 22q11 
deletion in > 90 % of cells, TCRAD (14q11) translocation 
with unidentified partner in 62 %, 11q23 deletion in 
57 %, trisomy of 16th chromosome and monosomy of 
9th chromosome in 20 % and 16 %, respectively.

In view of the peripheral blood and flow cytometry 
findings, as well as clinical presentation she was 
diagnosed as having active T-PLL. Diagnostic criteria of 
T-PLL are listed below in Table 2.

Figure 2. P`oemd`o[h ]hll_ ƈhj [q qd` mo`p`kq[qelk pdltp pdlt`_ 
j[og`_ dvm`o^`hhrh[oeqv la []kloj[h hvjmdle_ ^`hhp tde^d t`o` 
mh`ljlomde^ҿ jl_`o[q` ql h[oc` ek pex`ҿ [k_ ^lkq[ek`_ jrhqemh` 
^l[op` ^doljl^`kq`op ek ^lkslhrq`_ kr^h`e teqd eoo`crh[o kr^h`[o 
lrqhek` [k_ p^[kqv ^vqlmh[pjҼ



�� V Школа молодых ученых

Table 2. Blkp`kprp ^oeq`oe[ alo _e[cklpepҿ pq[cekcҿ [k_ qo`[qj`kq o`pmlkp` [pp`ppj`kq la Tӣ^`hh molhvjmdl^vqe^ h`rg`je[ ҫSq[]`o Pҿ 
H`ohekc Mҿ A`hhe_l Mҿ `q [hҿ Ahll_ ����Ӏ���Ҿ����Ӧ����Ҭ

Td` _e[cklpep la TӣPLL ep `pq[]hepd`_ ea [hh � j[flo ^oeq`oe[ [o` j`q lo ea qd` ƈopq � j[flo ^oeq`oe[ [k_ � jeklo ^oeq`oelk [o` j`qҼ

Major Criteria Minor Criteria

Ԥ � Ԡ ���ҧL ^`hhp la TӣPLL md`klqvm` ek m`oemd`o[h ]hll_ lo ]lk` 
j[oolt

@]kloj[heqe`p ekslhsekc ^doljlplj` �� ҫ��n��Ҽ�Ӏ @TMҬ 

Tӣ^`hh ^hlk[heqv ҫ]v PBR alo TRAITRFҿ lo ]v Ƌlt ^vqlj`qovҬ @]kloj[heqe`p ek ^doljlplj` �Ҿ e_e^ҫ�Ҭҫm��Ҭҿ qҫ�Ӏ�Ҭҿ qoepljv �n 

@]kloj[heqe`p la ��n�� lo Xn�� OR `umo`ppelk la TBL�@ԗAҿ lo MTBP�ҷ @]kloj[heqe`p ek ^doljlplj`p �ҿ ��ҿ ��ҿ ��ҿ lo ^ljmh`u 
g[ovlqvm` 

Ikslhs`j`kq la TӣPLLӦpm`^eƈ^ peq` ҫ`cҿ pmh`klj`c[hvҿ `Ɔrpelk 

ҷB[p`p teqdlrq TBL�@ҿ TBL�Aҿ lo MTBP� o`[oo[kc`j`kq lo qd`eo o`pm`^qes` ls`o`umo`ppelk [o` ^lhh`^q`_ [p TBL�ӣa[jehv k`c[qes` TӣPLLҼ 

Due to the lack of clinical guidelines and access to 
Alemtuzumab-based therapy across Russian Federation, 
we decided to initiate bendamustine and venetoclax 
combination therapy based on growing body of literature 
supporting such regimen as a viable alternative treatment 
option [8].

She received 2 cycles of 4 days of bendamustine at 
dose of 100 mg, and started venetoclax since Day 3 of 
the first cycle with ramp-up from 100 mg to 800 mg 
during the first 2 weeks of therapy with aggressive 
infusion support. Therapeutic two-sided thoracocen-
tesis was made to relieve dyspnea. Adverse events 
included laboratory tumor lysis syndrome with 
no clinical manifestations, neutropenia (grade 4),  
anemia (grade 3) and thrombocytopenia (grade 3),  
according to CTCAE 5.0. Non-hematologic complica-
tions included neutropenic fever attributed to pneu-
monia, which was successfully treated with antibiotic 
therapy.

Treatment resulted in complete resolution of fatigue 
and lethargy, skin lesions, pleural effusions, splenomegaly, 
improvement in erythrocyte and platelet count, and 
normalization of lymphocyte count. Bone marrow 
aspiration at Day 56 revealed 10.5 % of prolymphocytes. 
Criteria for partial response (PR) were met according to 
T-PLL ISG criteria (Table 3).

CR, all of the criteria have to be met; CRi, all CR criteria 
of group A are met but at least 1 in B is not achieved; PR, 
at least 2 parameters of group A and 1 of group B need 
to improve if previously abnormal; PD, at least 1 of the 
criteria of group A or group B has to be met; SD, all the 
criteria have to be met, constitutional symptoms alone 
do not define PD; SLD, sum of long-axis diameters of up 
to 3 target lesions. *Pleural or peritoneal effusion, skin 
infiltration, or CNS involvement. Staber P, Herling M, 
Bellido M, et al., Blood 2019;134:1132–1143.

After the second therapy cycle the patient and her 
relatives, including two siblings and the daughter, 

Table 3. Blkp`kprp ^oeq`oe[ alo _e[cklpepҿ pq[cekcҿ [k_ qo`[qj`kq o`pmlkp` [pp`ppj`kq la Tӣ^`hh molhvjmdl^vqe^ h`rg`je[

Group and Parameter CR (all met) PR (≥ 2 in A and ≥ 1 in B) SD (all met) PD (≥ 1 in A or B met) 

Folrm @ 

Lvjmd kl_`p 

Llkcӣ[uep _e[j`q`op 
ql ԣ��Ҽ� ^j 

C`^o`[p` ԩ����ҧ ek SLC Bd[kc` la Ӧ ԣ����ҧ ql Ԟ 
Ԩ����ҧ 

Ik^o`[p` Ԥ����ҧ ek SLC 

Smh``k pex` Smh``k pex` ԣ��� ^j C`^o`[p` ԩ����ҧ ek s`oqe^[h 
h`kcqd ]`vlk_ kloj[h aolj 
][p`hek` 

Bd[kc` la Ӧ���ҧ ql 
Ԟ���ҧ ]`vlk_ kloj[h 
aolj ][p`hek` 

Ik^o`[p` ԩ����ҧ ek 
s`oqe^[h h`kcqd ]`vlk_ 
kloj[h aolj ][p`hek` 

Blkpqeqrqelk[h pvjmqljp Nlk` @kv @kv @kv 

Beo^rh[qekc hvjmdl^vq` 
^lrkq 

ԣ��Ԡ ���ԗL Ԩ����Ԡ ���ԗL [k_ _`^o`[p` 
ԩ����ҧ aolj ][p`hek` 

Ԥ���Ԡ ���ԗL lo ^d[kc` la 
Ӧ���ҧ ql Ԟ���ҧ 

Ik^o`[p` ԩ����ҧ aolj 
][p`hek` 

Alk` j[oolt TӣPLL ^`hhp ԣ���ҧ la 
jlklkr^h`[o ^`hhp 

@kv @kv @kv 

@kv lqd`o pm`^eƈ^ peq` 
ekslhs`j`kqҷ 

Nlk` @kv @kv @kv 

Folrm A 

Ph[q`h`q ^lrkq 

ԩ�����Ԡ ���ԗL ԩ�����Ԡ ���ԗL lo ek^o`[p` 
ԩ����ҧ aolj ][p`hek` 

Bd[kc` la Ӧ���ҧ ql 
Ԟ���ҧ 

C`^o`[p` ԩ����ҧ ls`o 
][p`hek` 

H`jlchl]ek ԩ���Ҽ� cԗ_L 
ҫrkqo[kparp`_Ҭ 

ԩ��� cԗ_L lo ek^o`[p` ԩ����ҧ 
aolj ][p`hek` 

��Ҽ� cԗ_L lo ԣ����ҧ aolj 
][p`hek`ҿ lo ^d[kc` ԣ�� 
cԗ_L 

C`^o`[p` la ԩ�� cԗ_L 
aolj ][p`hek` 

N`rqolmdehp ԩ��Ҽ��Ԡ ���ԗL ԩ��Ҽ��Ԡ ���ԗL lo ek^o`[p` 
ԩ����ҧ aolj ][p`hek` 

Bd[kc` la Ӧ���ҧ ql 
Ԟ���ҧ 

C`^o`[p` la ԩ����ҧ 
aolj ][p`hek` 
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underwent a high-resolution HLA-typing. Based on 
the results, the patient and her daughter emerged as 
fully HLA-matched (10/10 HLA loci; Table 4). Results 
were additionally reassessed, and no changes were 
made to the final conclusion. Out of siblings, one 
(sister) was fully matched, and the other (brother) was 
haploidentical.

Subsequently, the patient underwent consolidative 
therapy with a 10/10 matched peripheral blood 
stem cell transplant from her daughter with Flu/Be 
reduced-intensity conditioning (bendamustine 300 
mg on days –6 to –5, fludarabine 50 mg on days –6 to 
–2). She received graft-versus-host (GVHD) prophylaxis 
with cyclophosphamide (1500 mg on day +3 and +4), 
abatacept (500 mg on day –1, +5, +14), tacrolimus, and 
vedolizumab (300 mg on day –1 and +14). On day +13, 
donor bone marrow engrafted successfully. No acute 
GVHD was registered.

Discussion. Very few trials have been conducted 
and published on T-PLL. Initial attempts with CHOP 
(cyclophosphamide, doxorubicin, vincristine, and 
prednisone) or CHOP-like regimens have been particularly 
discouraging [9]. Up until now, there is currently no 
drug that carries FDA or EMA approval status for T-PLL 
[10]. The best first-line treatment to achieve a CR is IV 
alemtuzumab (anti-CD52) with an ORR higher than 90 % 
and PFS between 8 and 11 months [5, 11, 12]. Patients 
achieving a complete remission should be considered 
for consolidation therapy with an allogeneic stem cell 
transplant (aSCT), which provides 4-year overall survival 
in 30 % of patients [6, 7, 13, 14].

The point of interest in this case lies in a complete 
matching of HLA loci between the patient and her child. 
There are two explanations of this finding, first being 
an identical HLA-genotype of the father, which can be 
possible in close-relative marriages [15]. The second 
explanation is uniparental disomy, when a person 
receives two copies of a chromosome or its part from 
one parent and no copy from the other [16]. Uniparental 
disomy has been found to occur in about 1 in 2.000–
3.500 births [16], thus the probability of inheriting the 
pair of 6th chromosomes from one parent is roughly 1 

in 45.000–80.000 births. Although we did not investigate 
HLA-genotype of the patient’s husband, either of these 
versions is unique and extraordinary, and, hopefully, such 
coincidence may translate in fewer treatment-related, 
better prognosis, and potential option for second aSCT 
from another fully-matched related donor in case of the 
relapse.

Despite the high OR with alemtuzumab therapy, the 
majority of patients ineligible for stem cell transplantation 
will relapse, with a median duration of remission for 
responders of less than 2 years [4]. After 1st relapse, the 
prognosis of T-PLL is dismal. There are preliminary in 
vitro and in vivo data to suggest that novel agents such 
as BCL2-inhibitors, HDAC inhibitors, and JAK3 inhibitors 
may have a therapeutic effect in relapsed/refractory 
T-PLL [17–21].

The literature regarding non-alemtuzumab-based 
first-line therapy is limited. However, in situation, when 
anti-CD52 antibody is inaccessible or contraindicated, 
there is an immense dilemma on which regimen to choose. 
Several studies show bendamustine and pentostatin front-
line therapy as a feasible, yet not impressive alternative to 
alemtuzumab-based approach [22, 23].

The presented case shows a good response to 
venetoclax and bendamustine therapy of newly 
diagnosed T-PLL with acceptable toxicity. However, there 
are insufficient data to conclude, weather this regimen 
provides a durable remission and is a viable alternative 
to alemtuzumab. As it stands yet, non-alemtuzumab-
based treatment of patients with de novo T-PLL remains 
a significant unmet need.
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Autologous hematopoietic stem cell transplantation  
in a patient with plasmablastic lymphoma and HIV infection

Bidzhieva, Malika1; Matveeva, Ekaterina2
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Introduction. For the treatment of lymphoproliferative 
diseases (LPD) in HIV-infected patients, various 
chemotherapy approaches, hematopoietic stem 
cell transplantation (HSCT), in combination with 
antiretroviral therapy (ART) are used.

Clinical case. Patient M., 42 years old, in June 2023 noticed 
the appearance of a neoplasm on the lower jaw during a 
dental examination. A biopsy was performed, according 
to histological and immunohistochemical studies — the 
morphological corresponds to plasmablastic lymphoma 
(tumor cells express CD45, MUM1, CD138, CD38 and do 
not express CD30, CD3, CD20, PAX5, Ki67 — 98 %). The 
mutation in the TP53 gene also was detected. PET/CT 
showed a hypermetabolic neoplasm of soft tissues of the 
face and oral cavity on the right with dimensions (70 × 
40 × 70 mm), metabolically active lymphadenopathy of 
the cervical lymph nodes, diffuse increased metabolism 
of the bone marrow. Trepanobiopsy showed that the bone 
marrow is also affected by the substrate of plasmablastic 
lymphoma. Given the association of this type of lymphoma 
with immunodeficiency states, the patient was tested for 
HIV infection, the result was positive.

Immune status at the time of diagnosis: CD4 —  
53 (5 %), CD8 — 801 (70 %), CD4/CD8 — 0.7, 
HIV RNA — 298.778 cop/ml. ART was started at 
the same time (raltegravir, lamivudine, abacavir). 
Chemotherapeutic treatment included a pre-phase 

according to the CD scheme, 4 courses of DA-EPOCH +  
bortezomib. After 4 courses according to PET/CT,  
a complete metabolic response was achieved. Given his 
young age, preserved somatic status, and aggressive 
lymphoma variant, he was considered a candidate for 
Auto-HSCT for the purpose of consolidating remission. 
However, the patient did not see a hematologist 
for six months. In June 2024 PET/CT revealed  
a pathological accumulation in the left palatine tonsil. 
A biopsy was performed, the morphological picture 
and immunophenotype correspond to plasmablastic 
lymphoma. 2 courses of DHAP were performed. After 
1 course of DHAP, apheresis of peripheral HSCs was 
performed. The number of HSCs is 7.97 × 106/kg, which 
is sufficient for auto-HSCT. According to the control 
PET/CT - a complete metabolic response. A decision 
was made to perform consolidating auto-HSCT. Immune 
status before transplantation: CD4 — 317 (27 %), СВ8 — 
504 (44 %), СD4/CD8 — 0.63. HIV RNA — less than  
20 copies/ml. Pre-transplant conditioning was performed 
in the BeEAM mode, then auto-HSCT was performed, 
while taking ART, due to which the doses of etoposide 
were reduced by 50 %. In the early post-transplantation 
period, a single episode of febrile neutropenia was noted, 
stopped by second-line antibacterial therapy. Restoration 
of the leukocyte level on the +12th day after Auto-
HSCT. Immune status 1 month after auto-HSCT: CD4 —  
195 (24 %), CD8 — 500 (43 %), CD4/CD8 — 0.63, HIV 
RNA — less than 30 cop/ml.
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Results and conclusions. In the second half of 2024, 
in the hematology department of the Loginov Moscow 
Medical Scientific Center of the Healthcare, 5 HIV-
infected patients underwent: VDCT, mobilization 
and collection of stem cells (cytapheresis), 1 patient 

underwent Auto-HSCT. This clinical case and world 
experience show that the mobilization and infusion 
of HSCs, post-transplant complications, and recovery 
period in HIV-infected and HIV-uninfected patients with 
auto-HSCT are similar.

A clinical case of management of a patient  
with metachronous acute myeloid leukemia

Lastochkina, Daria1,2; Vinogradov, Аleksandr2,3; Konstantinova, Тatiana2,3;  
Sveshnikova, Yulia3; Anisimova, Inna3; Sazonov, Sergey2,4
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Dg[q`oek]rocҿ Rrppe[k E`_`o[qelkӀ 4Ikpqeqrq` la M`_e^[h B`hh T̀ ^dklhlcvҿ Dg[q`oek]rocҿ Rrppe[k E`_`o[qelk

Modern achievements in the field of diagnostics and 
treatment of acute myeloid leukemia (AML) have made it 
possible to provide a personalized approach to the patient 
[1, 4]. Gene mutations, which play leading role in the 
pathogenesis of clonal evolution, are of great importance 
when managing patients during therapy prescription 
and deciding on the use of targeted medicine [2, 3].

Clinical case. Patient K., 53 years old, was diagnosed with 
acute promyelocytic leukemia (APL) in 2021. The diagnosis 
was based on clinical data, the results of a complete blood 
count, cytological and cytochemical examination of the 
bone marrow, and immunophenotyping. Cytogenetic 
study, fluorescence in situ hybridization (FISH), real-time 
polymerase chain reaction (PCR) for specific chromosomal 
aberrations, and detection of mutations in 141 genes using 
high-throughput sequencing on a MiSeqDX automated 
analyzer were also performed.

The cytogenetics failed to clarify the karyotype 
variant. FISH analysis of 100 nuclei revealed the 
chimeric PML/RARA gene signal in 90.0 % of cells. High-
throughput sequencing revealed the c. 35G>T mutation 
in the NRAS gene. Remission was achieved using the 
standard therapy protocol. In 2023, at the 25th month 
of observation, the patient was diagnosed with acute 
myeloid leukemia with maturation (M2). Cytogenetics 
revealed the aberrant karyotype 46, XY, t(6;11)
(q27;q23) / 46, XY. FISH analysis revealed the chimeric 
KMT2A/AFDN gene signal, corresponding to the t(6;11) 
translocation, contained in 80 % of cells. However, PML/
RARA were not detected. 

Due to the unfavorable prognosis and the absence 
of related and unrelated HLA-compatible donors, the 
patient underwent courses of therapy including the 
targeted medicine venetoclax, chemotherapy, ATRA 
and interferon. Remission was not achieved with 
maintenance therapy. In the 9th month of follow-up, a 
fatal outcome was recorded due to the refractory course 
of AML M2, which developed against the background of 
remission of APL. The patient had a total of 35 months 
of follow-up. 

Conclusion. The described clinical observation 
determines the importance of molecular genetic 
studies for the management of patients with AML. The 
identification of significant aberrations allows choosing 
the optimal therapy tactics taking into account all factors, 
including the use of targeted drugs.
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Clinical case of Ph-positive B-ALL with rare extensive  
skeletal involvement: first experience utilizing ponatinib  

and blinatumomab protocol in Kazakhstan
Akhmetali, Aidos1; Altay, Aidana2; Turgunova, Luydmila3
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Introduction. Philadelphia chromosome-positive 
B-cell Acute Lymphoblastic Leukemia (Ph+ B-ALL) is a 
rare but aggressive hematologic malignancy, with the 
clonal proliferation of immature B-lymphoblasts. While 
B-ALL typically presents with lymphadenopathy and 
mediastinal masses, cases involving extensive skeletal 
lesions are exceedingly rare. Here, we present a unique 
case involving a 36-year-old Asian male from Kazakhstan 
with Ph+ B-ALL, who presented with lower back pain and 
osteolytic lesions in the lumbar spine. This case marks 
the first reported use of a Ponatinib and Blinatumomab 
protocol for Ph+ ALL in Kazakhstan, highlighting the 
potential of personalized medicine in resource-limited 
settings.

Presentation. The patient initially presented with 
progressive back pain and night sweats. MRI revealed 
multiple osteolytic lesions in the lumbar spine, and a 
biopsy confirmed the diagnosis of B-ALL with the BCR-
ABL1 fusion gene. Despite the presence of this gene, 
the clinical presentation, featuring extensive skeletal 
involvement, posed significant diagnostic challenges 
(Figure 1). The differential diagnosis included chronic 
myeloid leukemia (CML) in the lymphoid blast phase 
due to the low blast count and peripheral neutrophils, 
complicated by the patient’s prior glucocorticoid use 
after vertebroplasty. However, further analysis confirmed 
the diagnosis of B-ALL.

Treatment was initiated with Ponatinib, a tyrosine 
kinase inhibitor (TKI), due to the patient’s Ph+ status, 

along with Blinatumomab, a bispecific T-cell engager 
(BiTE) immunotherapy. The patient achieved bone 
marrow minimal residual disease (MRD)-negative status 
after the first induction course, but molecular MRD-
positive disease persisted following two consolidation 
courses. Despite experiencing mild cytokine release 
syndrome during treatment, the patient tolerated the 
therapy well. However, a complete molecular response 
was not achieved, and the patient was recommended for 
allogeneic hematopoietic stem cell transplantation (allo-
HSCT), which is challenging in Kazakhstan due to limited 
resources.

This case underscores the importance of a 
multidisciplinary diagnostic approach, integrating 
clinical, radiological, histopathological, and molecular 
analyses. The use of Ponatinib was driven by the patient’s 
Ph+ status and limited access to allo-HSCT in Kazakhstan.

Combining Ponatinib with Blinatumomab reflects 
a targeted approach, offering potential benefits when 
traditional treatment options are inaccessible.

Conclusions. This case highlights the role of personalized 
medicine in managing rare hematologic malignancies, 
particularly in resource-limited settings. The first use of 
the Ponatinib and Blinatumomab protocol in Kazakhstan 
provides hope for expanding the treatment options 
available for Ph+ B-ALL. Despite the failure to achieve 
full molecular remission, this case offers insights into 
the effectiveness and challenges of targeted therapies for 
B-ALL.

Figure 1. PDTӣBT p^[k ]`alo` qo`[qj`kq ҫjrhqemh` h`pelkp ek ]lk`pҬ
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Use of venetoclax in the therapy  
of multiple myeloma with translocation t(11;14)
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Introduction. A number of experimental studies have 
demonstrated that venetoclax plays a significant role 
in activating apoptosis in MM cell lines harbouring the 
11;14 translocation [1]. Experience with venetoclax in 
both low and high cytogenetic risk multiple myeloma 
(mSMART), including those with translocation 11;14, 
has shown a statistically significant difference in the 
achievement of complete response, very good partial 
response and partial response in patients treated with 
venetoclax. Overall response rates ranged from 65 % [2] 
to 85 % in the Bellini study [3, 4].

Case description. A 60-year-old male patient with a cri-
terion-verified diagnosis of multiple myeloma, IgG kap-
pa, IIIA st by DS, III by ISS, presented with an extraos-
seous component in the area of the sternum and right 
iliac bone. The diagnosis was made in December 2022 
on the basis of trepanobiopsy and immunophenotyping 
of bone marrow cells, which showed 93 % plasma cells 
with CD45dim CD138+CD38+CD19–CD117–CD56–
CD27+CD20+cyK+cyIgM+ phenotype. The M-grade was 
50.5 %, Bence-Jones protein was not determined. Com-
puted tomography of bone structures showed a wide-
spread lytic process with the presence of a soft tissue 
component in the posterior segment of the left 9th rib, 
its pathological fracture; sternum handle; the largest 
transverse dimensions of the soft tissue component 
(up to 5.5 × 8.0 cm) in the right iliac bone and sacroil-
iac joint. The complex of symptoms of CRAB syndrome 
(anaemia, hypercalcaemia, bone foci) was present. The 
creatinine level was normal. First-line therapy for VCD 
was started in February 2023. Tolerability was relative-
ly satisfactory, but no effect was observed after 4 cours-
es of therapy. Serum M-gradient was 49.8 %, plasmacy-
toma size did not decrease significantly. 

Since June 2023, 2 cycles of Rd regimen have been 
performed, also without effect. Disease progression 
was noted with growth of foci of plasmacytomas, 
appearance of Bence-Jones protein. The M gradient in 
the serum was 44.8 %. Since November 2023, therapy 
with daratumumab + pomalidomide + dexamethasone 
has been started. 6 courses have been administered. The 
tolerability of the therapy was satisfactory, but there was 
no significant effect. Disease stabilisation was confirmed. 
M-gradient was 46.1 %, Bens-Jones protein 13.8 %. Bone 
marrow cytology of March 2024 showed 43 % of the 
plasma cells. 

Molecular cytogenetic study of February 2024 
showed translocation t(11;14)(q13;q32) with additional 
signals of fused CCND1/IGH genes, duplication of normal 

IGH gene, 5 signals at 11q22, triplication of 6q21 and 
15q22, deletion of MAF gene (16q23) in 35–40 % of cells, 
deletion of TP53 gene and duplication of 1q21 in 15 % of 
cells. The patient was therefore at high cytogenetic risk. 

Taking into account the t(11;14) translocation, the 
patient was started on daratumumab + pomalidomide +  
dexamethasone + venetoclax in May 2024. The 
tolerability of the regimen is relatively satisfactory. 
Haematological toxicity was observed in the form of 
grade 1 thrombocytopenia. 

There was a significant improvement after 12 cycles 
of therapy. A partial response was seen. At the time of 
presentation, according to the follow-up study of October 
2024 — M-gradient is 20 %, Bence Jones protein is not 
detected, plasma cells are 2 % in the myelogram. There 
is no evidence of plasmacytomas enlargement according 
to the CT scan. Thus, the addition of venetoclax to 
DaraPomDex triplet in a primary refractory patient with 
high cytogenetic risk resulted in a significant effect after 
12 cycles of therapy. These courses are planned until 
progression or unacceptable toxicity.

Conclusion. In this case report, a patient with high 
cytogenetic risk myeloma with t(11;14) translocation 
achieved a partial response when venetoclax was 
added to the triplet. This response was achieved after  
12 courses of treatment and has been maintained to date. 
Venetoclax is synergistic with proteasome inhibitors and 
immunomodulatory drugs and suppresses the growth 
of plasma cells with high bcl-2 expression, particularly 
with t(11:14) [4, 5]. Detection of this translocation prior 
to first-line therapy in patients with low, intermediate or 
high cytogenetic risk will allow the timely administration 
of combinations with the addition of venetoclax.
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A case of severe cutaneous drug reaction  
with eosinophilia and systemic symptoms (DRESS) associated  

with lenalidomide in a patient with relapsed follicular lymphoma
Sannikova, Mariya1; Butaev, Lev1; Chernikov, Mikhail1;  

Ptushkin, Vadim1,2,3; Nikitinm Eugene1,2

1Mlp^lt Mrhqe_ep^emhek[ov S^e`kqeƈ^ [k_ Bheke^[h B`kq`o k[j`_ [aq`o SP Alqgekҿ Mlp^ltҿ Rrppe[k E`_`o[qelkӀ  
2Rrppe[k M`_e^[h @^[_`jv la Plpqco[_r[q` D_r^[qelkҿ Mlp^ltҿ Rrppe[k E`_`o[qelkӀ  

�NI Peolcls Rrppe[k N[qelk[h R`p`[o^d M`_e^[h Ukes`opeqvҿ Mlp^ltҿ Rrppe[k E`_`o[qelk 

Introduction. DRESS (drug reaction with eosinophilia 
and systemic symptoms) is a rare but potentially life-
threatening adverse drug reaction. We describe a case 
of DRESS associated with the use of lenalidomide for the 
treatment of relapsed/refractory follicular lymphoma 
(R/R FL).

Case description. A 51-year-old woman presented with 
follicular lymphoma since 2016 and had no significant 
comorbidity. Allergic history is unremarkable. The 
patient had previously undergone 2 lines of therapy 
(RCHOP and GB with bendamustine dose reduction 
due to myelotoxic neutropenia) and then received anti-
CD20 monoclonal antibodies as maintenance therapy. 
On maintenance obinutuzumab, disease progression 
was observed. At relapse, local stage CD20+ follicular 
lymphoma was diagnosed with involvement of the 
small intestinal mesentery and formation of ‘bulky’ foci. 
Biochemical analysis was normal, with C-reactive protein 
slightly above normal at 9.3 mg/L. The blood count 
showed leukopenia (2.56 × 109/L) and lymphopenia 
(0.74 × 109/L). The eosinophil count was 5.2 % (0.13 × 
109/L). The patient had secondary immunodeficiency 
(IgG 3.88 g/L).

Lenalidomide monotherapy was prescribed at a 
dose of 10 mg daily in a 28-day cycle (the dose was 
reduced due to persistent leucopenia after bendamus-
tine). Concomitant therapy included co-trimoxazole, 
acyclovir, allopurinol and acetylsalicylic acid. On day 7 
of lenalidomide administration, the results of physical 
examination and laboratory monitoring showed no neg-
ative dynamics. However, on day 10, the patient’s con-
dition deteriorated dramatically, with the appearance 
of a generalised dark pink maculopapular rash cover-
ing approximately 80 % of the body surface, moderate 
swelling of the face and hands, and fever above 38°C. 
Peripheral lymphadenopathy was absent, as were diar-
rhoea and vomiting. Biochemical analysis showed evi-
dence of cytolysis (ALT-350 U/L, AST-111 U/L), and the 
CRP level increased to 55.5 mg/L. Hepatitis A, B and C 
were excluded. In the general blood count, leukopenia 
persisted, but a relative eosinophilosis of 13.7 % (0.43 ×  
109/L) was noted. A clinical diagnosis of DRESS in as-
sociation with lenalidomide was made. Lenalidomide 
was immediately discontinued. Prednisolone 1 mg/kg 
body weight, antihistamines and enterosorbents were 

prescribed. One week after the start of treatment, the 
eosinophil count increased to 24.4 % (0.51 × 109/L) 
against a background of persistent leukopenia, and 
grade 3 myelotoxic neutropenia was observed. Com-
plete resolution of the complication did not occur until  
1.5 months later, and prednisolone was discontinued 
after 2 months. Further follow-up of the patient over  
3 years revealed no recurrence of DRESS or manifesta-
tion of rheumatological disease, nor reactivation of her-
pes infections. During follow-up, the patient underwent 
more than 3 lines of therapy for R/R FL and had no new 
skin reactions.

Discussion. DRESS syndrome is a rare but serious 
adverse drug reaction that can result in significant 
morbidity and mortality. It is characterized by a 
constellation of symptoms that include fever, rash, 
eosinophilia, and involvement of multiple organ systems. 
The case presented illustrates a typical progression of 
DRESS following the administration of lenalidomide. 
The patient developed a rapidly progressive rash and 
systemic symptoms shortly after starting lenalidomide. 
The maculopapular rash covering a significant 
portion of the body, along with fever and elevated 
liver enzymes, were critical indicators of DRESS. The 
absence of gastrointestinal symptoms and peripheral 
lymphadenopathy, along with initial laboratory findings, 
initially complicated the clinical picture. However, the 
development of eosinophilia, elevated liver enzymes, and 
the acute onset of systemic symptoms ultimately led to 
the diagnosis.

As can be seen from the description, the case almost 
fulfils the 4 major RegiSCAR (‘Regional Study of Serious 
Cutaneous Adverse Reactions’) criteria, including fever, 
characteristic rash, haematological changes and organ 
involvement, which would suggest a definite DRESS. 
The eosinophilia does not reach the level of a major 
(> 1500 µL), but the patient was initially started on 
treatment with a myelotoxic leucopenia and this may 
have influenced the outcome. The patient experienced 
no recurrence of DRESS or related autoimmune diseases 
during a follow-up period of three years, nor did she 
suffer from opportunistic infections despite being on 
immunosuppressive therapy. The investigations carried 
out and the absence of any other autoimmune disease 
in the catamnesis, together with the prolonged but 
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complete resolution of symptoms after withdrawal 
of lenalidomide and administration of prednisolone, 
confirm the diagnosis. The timing of this complication,  
10 days, is quite possible, although it is typical for DRESS 
to develop after 2 to 8 weeks of drug administration. 
We did not perform a skin biopsy, but there is no 
characteristic DRESS pattern in the skin biopsy.  

The mechanisms by which lenalidomide can cause 
(DRESS) are not fully understood, but several hypotheses 
have been proposed based on its pharmacological 
actions and the nature of hypersensitivity reactions 
1–5. Lenalidomide can induce T-cell proliferation 
and activation. In some patients, this may result in an 
exaggerated immune response against the drug or its 
metabolites, causing tissue injury that manifests as DRESS. 
This mechanism is similar to other drug hypersensitivity 
reactions where T-cell involvement leads to delayed-type 
hypersensitivity responses. Lenalidomide may promote 
the differentiation and activation of eosinophils via 
cytokine modulation (e.g., increased IL-5 production). 
Eosinophils play a significant role in tissue inflammation 
and damage in various hypersensitivity reactions, 
including DRESS.

The formation of reactive metabolites during 
the metabolism of lenalidomide could modify self-
proteins, leading to the development of neoantigens. 
This modification may promote an immune response 

against these altered proteins, resulting in eosinophil 
activation and systemic symptoms. Lenalidomide’s 
immunomodulatory effects may lead to the release 
of multiple pro-inflammatory cytokines, creating a 
“cytokine storm”. This can amplify the inflammatory 
response in tissues and contribute to the clinical picture 
of DRESS, including fever, rash, and organ involvement.

In conclusion, while lenalidomide remains a 
valuable treatment option for conditions like follicular 
lymphoma, awareness of the risk for DRESS and other 
severe adverse reactions is essential. Clinicians must be 
ready to recognize early signs of DRESS, initiate prompt 
treatment, and ensure ongoing follow-up to mitigate 
potential long-term sequelae. 
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Complexities of treating acute myeloblastic leukemia  
in a patient with diverse comorbid conditions
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Introduction. Acute myeloblastic leukaemia (AML) is 
a clonal disease of haematopoietic tissues associated 
with mutations in haematopoietic stem cells leading to a 
block in differentiation and uncontrolled proliferation of 
immature myeloid cells. In the presence of concomitant 
hepatic pathology, chemotherapy (CT) is often 
complicated by the development and/or exacerbation 
of hepatotoxicity, requiring a review of treatment tactics 
and the selection of the optimal regimen. 

Objectives. To demonstrate the possibility and efficacy 
of chemotherapy of AML with achievement of remission 
on the background of chronic viral hepatitis C. 

Materials and methods. We present the clinical case 
of a 53-year-old patient diagnosed with acute myelo-
blastic leukaemia with aberrant expression of CD56+, 
in whom the examination revealed chronic viral hepa-
titis C with minimal biochemical activity, stage III liver 

fibrosis and diabetes mellitus. The induction courses 
(“7+3” with mitoxantrone, venetoclax + azacitidine) and  
2 consolidation courses were carried out according to 
the protocol. Taking into account the combined pathol-
ogy, severe infectious complications, massive lysis syn-
drome and uncorrectable hyperglycaemia were observed 
in the post-treatment period. After the second course of 
therapy, remission of the disease was achieved. At pres-
ent, maintenance therapy is being continued with MDC + 
venetoclax, and the remission has been maintained. 

Case description. Since October 2023 the patient 
suffered from anaemic syndrome (Hb 50 g/L), 
intoxication, periodic nosebleed. According to the 
results of examinations in haemogram: leukocytes 
4.6 × 109/l, blasts — 6 %, severe anaemia (Hb 57 g/L), 
thrombocytopenia (20 × 109/l). Myelogram showed 
48.8 % blasts, normal haematopoiesis was suppressed. 
Bone marrow immunophenotyping (IFT) showed CD56+ 
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AML, 14.1 % mature immunophenotype monocytes 
with aberrant expression of CD56+. Cytogenetic analysis 
showed no abnormalities. Acute myeloblastic leukaemia 
with aberrant expression of CD56+ was confirmed. 
Investigations revealed chronic viral hepatitis C in the 
replicative stage with minimal biochemical activity 
(AlT 28.8 U/L, AsT 33.9 U/L). Fibroelastometry showed 
cirrhosis: F3 (stage III hepatic fibrosis). According to 
abdominal ultrasound, the liver was 150 × 75 mm and 
the spleen 130 × 63 mm. The first induction course 
was carried out according to the “7+3” protocol 
with mitoxantrone, which was interrupted on day 6 
due to massive lysis syndrome, poorly correctable 
hyperglycaemia. The diagnosis of insulin-dependent 
diabetes mellitus was made for the first time, and the 
patient was subsequently no longer able to wean himself 
off insulin. Severe anaemia, haemorrhagic syndromes, 
infectious complications (pneumonia, bilateral 
submandibular lymphadenitis with abscess requiring 
surgical drainage) occurred during and after treatment. 
Eventually, all these life-threatening conditions were 
resolved. The 2nd induction course was performed 
according to the protocol venetoclax + azacitidine. 
Disease remission was achieved. Follow-up was with low-
dose cytartabine + venetoclax. This treatment was well 
tolerated and no signs of hepatoxicity were observed. 

Discussion. This case presents a complex clinical 
scenario involving a patient diagnosed with acute 
myeloblastic leukemia (AML) characterized by 
aberrant CD56 expression, complicated by significant 
comorbidities, including chronic hepatitis C with 
cirrhosis and newly diagnosed insulin-dependent 
diabetes mellitus. The complexity of managing AML 
in the context of these comorbidities underscores the 
need for a multidisciplinary approach to ensure optimal 
patient care. 

Disease manifestation was typical, and the presence 
of CD56+ blasts is noteworthy as this aberrant 
expression can correlate with a more aggressive 
disease course and may influence treatment strategies. 
Chronic hepatitis C was confirmed through laboratory 
analyses, revealing a replicative phase with minimal 
biochemical activity, despite significant hepatic 
impairment as demonstrated by fibroelastometry. The 
identification of stage III hepatic fibrosis (F3) is crucial 

to consider during treatment planning, as it may impact 
hepatic metabolism of chemotherapeutic agents and 
the patient’s overall tolerance to therapy. The initial 
induction chemotherapy regimen utilizing the “7+3” 
protocol alongside mitoxantrone faced substantial 
challenges. The development of massive lysis syndrome, 
accompanied by poorly controlled hyperglycemia and 
respiratory complications, highlights the risks associated 
with intensive chemotherapy in patients with underlying 
liver disease. The onset of insulin-dependent diabetes 
mellitus in this context also complicates management, 
as it necessitates careful monitoring and adjustment of 
therapeutic strategies to avoid exacerbation of metabolic 
derangements. The successful resolution of these acute 
life-threatening conditions was critical in allowing for 
subsequent therapy.

The decision to proceed with a second induction course 
using venetoclax and azacitidine reflects the evolving 
treatment landscape in AML, particularly for patients 
with specific genetic and phenotypic characteristics. 
Venetoclax, a BCL-2 inhibitor, combined with azacitidine, 
offers a favorable profile in terms of tolerability and 
effectiveness, especially in older adults or those with 
impaired liver function. In this case, the patient achieved 
disease remission, a notable achievement considering 
the preceding complications.

The switch to maintenance therapy with low-dose 
cytarabine and venetoclax is significant as it demonstrates 
adaptability in treatment planning to ensure the 
continued monitoring of disease status while mitigating 
the risk of hepatotoxicity—an important consideration 
in this case given the pre-existing liver condition. This 
approach not only maintains the therapeutic benefit but 
also allows for a more favorable tolerability profile.

Conclusion. This case illustrates the complexities of 
managing acute myeloblastic leukemia in patients with 
significant comorbidities such as chronic hepatitis C 
with cirrhosis and diabetes mellitus. Close monitoring 
and adjustment of treatment protocols in response to 
complications are essential to improve outcomes. The 
successful use of targeted therapies like venetoclax 
coupled with supportive measures serves as a promising 
strategy in similarly complex cases, paving the way for 
future research and clinical practices aimed at addressing 
such multifaceted clinical situations. 
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Abstract. Clinical case of severe, treatment-refractory, 
iron deficiency anemia in a patient with GAVE with 
attempted therapy with endoscopic argon-plasma 
coagulation is presented.

Introduction. Iron deficiency anaemia is normally 
a well-treatable condition. Iron deficiency anemia 
refractory to iron therapy and transfusions is extremely 
rare and requires a special diagnostic and therapeutic 
approach. Gastric antral venous ectasia (GAVE) is an 
infrequent but serious cause of gastrointestinal bleeding, 
responsible for 4 % of all non-variceal haemorrhages [4]. 
This pathology was first described in 1953 by Ryde et all 
[11]. Diagnosis is based on endoscopy and in some cases 
on histology materials. GAVE is characterised by a rather 
pathognomonic endoscopic picture represented by red 
spots organised in radial bands from the pylorus along 
the antrum, the changes may spread diffusely through 
the walls of the antrum (diffuse type) [12]. GAVE may be 
asymptomatic or accompanied by the clinic of anemia or 
overt gastrointestinal bleeding. While there is no known 
direct cause of GAVE, the condition is most common in 
those who have suffered from certain chronic conditions 
such as autoimmune disease (60 %) [9], cirrhosis (poor 
liver function) (30 %) [3], and atrophic gastritis. The 
treatment of GAVE includes drug therapy, endoscopic 
techniques and surgical methods [10]. Drug therapy does 
not play a crucial role in the treatment of GAVE-related 
bleeding. Endoscopic treatment, particularly argon 
plasma coagulation (APC), should be considered as first-
line therapy for bleeding patients with GAVE [5, 10]. In 
addition to APC, laser photocoagulation, sclerotherapy, 
cryotherapy, band ligation, and radiofrequency ablation 
have been proposed [8]. In the domestic literature, 
information on the diagnosis and treatment of GAVE 
is extremely scarce. Analysis of the situation shows 
that the process of making the correct diagnosis of 
GAVE is long, and the choice of optimal tactics remains 
a difficult task. Iron deficiency anemia that develops 
as a result of repeated bleeding from ectasia of the 
antral veins may be refractory to treatment, requiring 
multiple hospitalizations, long term intravenous iron 
administration and repeated blood transfusions [2].

Case presentation. A 53-year-old white female with a 
5-year history of mild anenia, more of less successfully 
treated with ferrous sulfate, without investigating the 
cause of the anemia. In November 2018 the patient noted 
a marked fatigue, shortness of breath during physical 

activity, brittle nails and hair. The laboratory test revealed 
hypochromic microcytic anemia, with hemoglobin value 
of 3.4 g/dl (normal range: 12–16 g/dl), hematocrit 
13 % (normal range: 37–48 %), red blood cell count of  
2.0 Μ/ml (normal range: 4.5–6.3 Μ/ml), mean 
corpuscular volume of 65 fl (normal range: 80–96 fl), and 
mean corpuscular hemoglobin of 17 pg (normal range: 
27–34 pg). Other laboratory results showed: white blood 
cells 8.6 K/μl (normal range: 4.0–11.0 Κ/μl), platelets  
320 Κ/μl (normal range: 150–400 Κ/μl), total bilirubin 
7.4 µmmol/l (normal range: 1–21,5 µmmol/l), serum iron 
3.3 µmol/l (normal range: 8–28 µmmol/l), erythrocyte 
sedimentation rate 28 mm/h (normal range: 2– 
20 mm/h). She was admitted to the hospital and treated 
with oral iron supplements, folic acid supplements 
and blood transfusions. Then she was discharge from 
the hospital with hemoglobin value of 8.2 g/dl. On an 
outpatient basis the patient continued intake oral iron 
supplements twice a day. 27.12.2018 she came to a 
control visit with hemoglobin value of 3.6g/dl in clinical 
blood count (CBC). Other laboratory results showed: red 
blood cell count of 1.9 Μ/ml, mean corpuscular volume 
of 68 fl, and mean corpuscular hemoglobin of 18,9 pg, 
white blood cells 6.1 K/μl, platelets 230 K/μl, folicid 
acid 20 ng/ml (normal range: 3.1–20 ng/ml), cobalamin  
520.6 pg/ml (normal range: 187–883 pg/ml), 
erythropoietin 756 mU/mL, serum iron level 6.1 µmol/L, 
ferritin (after many blood transfusions) 194.9 µg/L 
(normal range: 11–204 ng/ml). She was repeatedly 
admitted to therapeutic department of the hospital. 
Gastroscopy dated 17.01.2019 revealed focal vascular 
ectasia of the antral part of the stomach (Figure 1–4). 
Сolonoscopy dated 08.02.2019: no organic pathology was 
revealed. She was treated again with blood transfusions 
and oral intake of iron supplements. After that, she was 
discharged without significant clinical improvement. 
The patient was referred to a hematologist. 20.03.2019 
she was hospitalised to the hematology department of 
the Chelyabinsk Regional Clinical Hospital with ECOG 
2 due to anemic syndrome. Skin and visible mucous 
membranes were pale. Pulse was 88 per 1 min. Blood 
Pressue was 110–70 mmHg. Considering the refractory 
anemia the patient was examined to exclude other 
possible causes of anemia. No signs of autoimune 
deseases or liver disieses was found. Clinical blood count 
dated 20.03.2019: WBC — 4.3 × 1012/L, HGB — 63g/L, 
RBC — 2.87 × 109/L, MCV — 74 fl, RET — 2.9 %, PLT — 
330 × 109/L, EOS 5 %, band forms 1 %, segmented 
neutrophils 54 %, LYMP 36 %, MON 4 %, ESR 20 mm/h. 

A clinical case of refractory iron deficiency anemia due  
to gastric antral vascular ectasia (GAVE)

Shulga Alina1; Korobitsyna, Olga2
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Other tests: C-reactive protein 1.7 mg/L, LDH 137 U/L, 
serum iron 3.01 mmol/L, folicid acid 10.10 ng/ml, 
cobalamin 219 pg/ml, ferritin 133 ng/ml, direct Coombs 
test negative, feces for occult blood negative. Bone 
marrow puncture: blasts — 0 % myelocytes — 3,5 % 
eos — 2,5 % neut — 42 % eritrocytes — 26 % lymp — 
26 % plasmocytes — 1 %, sideroblasts — 0, normoblastic 
type of erythropoiesis with moderate macrocytosis, 
accelerated maturation of neutrophils. Bone marrow 
flow cytometry: polymorphocellular bone marrow with 
no aberrant expressions, no signs of lymphoproliferative 
disease. Gastroscopy dated 27.03.2019: In the antral 
section the gastric mucosa was brightly hyperemic. At 

close examination diffuse dilatation of mucosa vessels was 
noted. Conclusion: gastric antral vascular ectasia (GAVE). 
Considering clinical and laboratory signs of iron deficiency 
anemia (ferritin elevation was considered as a consequence 
of transfusion therapy), the patient started intravenous 
administration of iron supplements, which resulted to 
reduction of general weakness, increase in hemoglobim 
level from 63 to 107 g/L (without transfusions) for  
4 weeks. The cause of the anemia was detected as chronic 
blood loss from ectasia of gastric veins. As a method of 
treatment of GAVE-syndrome, endoscopic hemostasis — 
argon plasma coagulation (APC) — was performed. APC 
was done by 2 sessions: 02.04.2019 and 30.04.2019.

Figure 1. A`alo` `k_lp^lme^ qo`[qj`kq

Figure 2. @ jlkqd [aq`o qd` ƈopq @PB p`ppelk

Figure 3. R`prhq [aq`o � p`ppelkp la `k_lp^lme^ qo`[qj`kq



���е͋͵ͶͿы

Clinical blood count at discharge dated 09.05.2019: 
WBC — 6,4 × 109/L, PLT — 216 × 109g/L, MCHC — 
314 g/L, MCH — 25,4 pg, MCV — 81 fl, HCT — 37,7 %, 
HGB — 118 g/L, RBC — 4,65 × 1012/L. The patient was 
discharged from the hematological department with 
significant clinical and laboratory improvement, at the 
outpatient stage it was recommended to continue the 
oral intake of iron supplements. During 5 years the 
patient noted normalisation of her condition despite the 
persistence of mild anaemia. In summer of 2024 signs 
of anemia and sideropenic syndrome reappeared. Blood 
tests dated 05.09.2024: HGB — 107 g/L, PLT — 350 × 
109/L, MCHC — 296 g/L, MCH — 23 pg, MCV — 77 fl, 
HCT — 36 %, RBC — 4,7 × 1012/L, WBC — 9,1 × 109/L, 
Ferritin 8 ng/ml.

Another session of APC was applied as a treatment 
and led to clinical improvement.

Thus, the patient is currently clinically and 
laboratory stabilised and her overall health is 
satisfactory.

Conclusion. Thus, gastric antral venous ectasia (GAVE) 
may be a rare cause of refractory iron deficiency anemia. 
It is important to examine the gastrointestinal tract in 
patients with refractory iron deficiency anemia, including 
women of fertile age. Without elimination of the cause 
of bleeding (therapy of GAVE directly) treatment of such 
patients is unsuccessful. In the presented clinical case, 
the relevance of minimally invasive methods of surgical 
treatment of patients with GAVE draws attention due to its 
low traumatic nature and the possibility to avoid gastric 
resection even in case of recurrent bleeding from ectasised 
vessels. In addition, in comparison with drug therapy 
alone, surgical treatment tends to increase hemoglobin 
levels faster and maintain the achieved positive dynamics 
[1]. Considering the impossibility of complete elimination 
of antral vein ectasia, permanent prophylactic intake of 
iron supplements may be recommended for such patients.
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Small cell variant of anaplastic t-cell lymphoma — description  
of a clinical case from the morphologist’s point of view

Chupyatova, Ekaterina1,2; Setdikova, Galiya1

1P[qdlhlce^[h [k[qljv _`m[oqj`kq ҫteqd [ molp`^qloӗp lƍ^`Ҭ la qd` Sq[q` Ar_c`q[ov Ikpqeqrqelk ME Vh[_ejeopgv MONIKIҿ 
Mlp^ltҿ Rrppe[k E`_`o[qelkӀ 2C`m[oqj`kq la P[qdlhlce^[h @k[qljv la qd` P[qoe^` Lrjrj][ M`_e^[h Ikpqeqrq` la qd` Rrppe[k 

Ukes`opeqv la M`_e^[h S^e`k^`p ҫRUCNҬҿ Mlp^ltҿ Rrppe[k E`_`o[qelk

Introduction. Small cell anaplastic large cell lymphoma 
(ALCL) is a rare subtype of T-cell lymphoma with an 
unfavourable prognosis regardless of ALK gene expression. 
The two-year survival rate for patients with small cell 
ALCL is 50 %, compared to 73 % for the classical type.

Objective. To describe a clinical case of the small cell 
variant of anaplastic T-cell lymphoma with clinical and 
morphological analysis.

Clinical case. The patient is a 36-year-old female. The 
disease presented with a pronounced musculoskeletal 
pain syndrome in the lumbar spine, right lower 
extremity, inability to stand upright, paresthesias of the 
inner surface of the right lower extremity. The patient 
received symptomatic therapy for 2 months, due to 
lack of improvement on the background of treatment 
the patient was transferred to the State Budgetary 
Institution M.F. Vladimirsky MONIKI for further 
examination. The results results were obtained: intra-
abdominal and retroperitoneal lymphadenopathy, zone 
of pathological infiltration in the retroperitoneal space 
of paravasal and perivertebral localisation, destruction 
of vertebrae Th12-L5, peritoneal carcinomatosis, ascites, 
anasarca, hepatosplenomegaly, inferior vena cava 
thrombosis, bilateral hydrothorax with compression 
atelectasis of basal lung sections, hydropericardium. 
Surgical treatment was performed by extirpation of 
supraclavicular lymph nodes. extirpation. Microscopic 
examination of the lymph node revealed a round-cell 
solid tumour with relative signs of polymorphism, 
prominent nuclei, scattered medium-sized cells with 
transparent cytoplasm and horseshoe-shaped nuclei. 
High mitotic and apoptotic activity was observed. 
The morphological picture was highly suspicious for 

lymphoma/lymphoproliferative disease (Figure 1). 
According to the 1st panel of the immunohistochemical 
(IHC) study, the absence of CD20, CD3, CD5 expression in 
the tumour infiltrate was detected with adequate internal 
and external controls (Figure 2). Diffuse positive reaction 
with CD45 was noted, while reactions with PanCK, CD138 
were negative. High proliferative activity index with ki-
67 up to 80 % was observed. This excluded tumours 
with epithelial and plasma cell histogenesis. 2nd panel of 
IHC — reaction with CD43, TDT, bcl-6, bcl-2, PAX5, S-100, 
CD79 — negative. Mature B-cell tumours, tumours with 
neurogenic differentiation and lymphoblastic leukaemia 
were excluded. For differential diagnosis between 
myeloid sarcoma and small cell variant of anaplastic 
lymphoma the 3rd stage of IHC was performed. Diffuse 
positive reaction of CD30, CD4 in tumour cells was 
noted (Figure 3), while there was no reaction of CD34, 
CD117. Considering the morphological structure, clinical 
data and IHC data, the changes correspond to highly 
aggressive anaplastic T-cell lymphoma, small cell variant. 

According to the clinical guidelines for the treatment 
of T-cell lymphoma, the patient is indicated to undergo 
induction courses of PCT according to the BV-CHP 
protocol (brentuximab vedotin, cyclophosphamide, 
doxirubicin, prednisolone) with concomitant therapy.

Conclusions. We present a small-cell variant of anaplastic 
large-cell lymphoma for mandatory inclusion of this type 
of lymphoma in the morphological differential series, 
especially on a small volume of diagnostic material. This 
tumour can be confused with reactive processes, so a 
multidisciplinary approach is necessary. The prognosis 
of this variant of ALCL is extremely unfavourable due 
to its aggressive course and frequent bone marrow 
involvement in patients.

Figure 1. @k[mh[pqe^ Tӣ^`hh hvjmdlj[ ө pj[hh ^`hh s[oe[kqҿ d`j[qluvhek [k_ `lpek pq[ekekcҾ ҫ@Ҭ hvjmd kl_` m[qq`ok ep l]heq`o[q`_ _r` 
ql mlhvjlomdlrp ^`hhrh[o ekƈhqo[q` Ԡ��ԗ�ҿ��Ӏ ҫAҬ j`_erjӣpex`_ ^`hhp teqd ^h`[o ^vqlmh[pj [k_ dlop`pdl`ӣpd[m`_ kr^h`e [o` p``k 
Ԡ��ԗ�ҿ��Ҽ

A B
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Figure 2. @k[mh[pqe^ Tӣ^`hh hvjmdlj[ ө pj[hh ^`hh s[oe[kqҾ ҫ@Ҭ N`c[qes` o`[^qelk teqd B_�� ek qd` qrjlro ekƈhqo[q`Ҽ IHBҿ BC��ҿ 
Ԡ��ԗ�Ҽ��Ӏ ҫAҬ decd jeqlqe^ [^qeseqvҼ IHBҿ geӣ��ҿ Ԡ��ԗ�ҿ��

Figure 3. @k[mh[pqe^ Tӣ^`hh hvjmdlj[ ө pj[hh ^`hh s[oe[kqҼ ҫ@Ҭ Plpeqes` o`[^qelk teqd BC�� ek qrjlro ^`hhpҼ IHBҿ B_�� Ԡ��ԗ�Ҽ��Ӏ  
ҫAҬ mlpeqes` o`[^qelk teqd BC� ek qrjlro ^`hhpҼ IHBҿ B_� Ԡ��ԗ�ҿ��
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