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Summary
T-cell lymphomas (TCL) comprise a group of aggressive 
non-Hodgkin lymphomas, which do not have successful 
treatment standards. Almost 70% of patients undergoing 
fi rst-line therapy develop a relapse or refractory (r/r) dis-
ease. A number of novel therapy approaches are aimed 
for improvement of outcomes in patients with r/r TCL. 
Th is report summarizes clinical experience of Pavlov 
Medical University in the treatment of T cell lympho-
mas. We analyzed data of 47 patients with TCL treated 
from 2005 to 2019. Of them, 44 had r/r TCL, and 3 pa-
tients were in complete response aft er fi rst line therapy. 
Th e median age was 45 years (range 1-72 years). Th ese 
were predominantly patients with peripheral T-cell 
lymphomas not otherwise specifi ed (TCL-NOS, 41%).
26 patients (55% of total) had a primary chemoresistant 
disease, while the remaining 18 patients (38% of total) 
had a relapse aft er initial treatment. 

Our center has implemented new treatment options for 
r/r TCL, i.e., anti CD30 monoclonal antibody brentux-
imab, ALK inhibitor crizotinib, immunotherapy with 
checkpoint inhibitors nivolumab, and hematopoietic 
stem cell transplantation (HSCT). A total of 24 patients 
underwent: high-dose chemotherapy with autologous 
HSCT (auto-HSCT) was performed in 16 cases, 13 pa-
tients were subjected to allogeneic HSCT (allo-HSCT), 
including 5 relapsed patients aft er auto-HSCT. At the 
time of analysis, 35 patients remained alive. Th e me-
dian follow-up of surviving patients was 35 months
(6-122 mo). Th e median overall survival (OS) was not 

reached, 5-year survival rate was 81%, and 8-year sur-
vival rate was 78%. Complete remission (CR) at the last 
follow-up was diagnosed in 22 patients; partial response 
(PR), in 4 cases, and progression of the disease (PD) was 
revealed in 21 patients. Among factors signifi cantly asso-
ciated with adverse prognosis were lower ECOG perfor-
mance status and B-symptoms at the time of diagnosis 
(p=0.06). Th e patients who underwent HSCT showed 
signifi cantly better disease status at the moment of last 
follow up: 17/19 (89%) were in CR, versus 5/16 (31%) 
among the patients not subjected to HSCT. 5-year overall 
survival rates aft er auto-HSCT and allo-HSCT were 87% 
and 77%, respectively. Th e results show that implementa-
tion of novel therapeutic agents, as well as consolidation 
with high-dose chemotherapy and auto- or allo-HSCT 
in selected cases improve outcomes in patients with r/r 
TCL. Brentuximab vedotin and nivolumab-based regi-
mens may be successfully used as a bridge therapy before 
HSCT.   
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Introduction
Th e T-cell/natural killer (NK) cell lymphomas are a hetero-
geneous group of generally aggressive neoplasms that consti-
tute less than 10-15 percent of all non-Hodgkin lymphomas 
(NHLs) in adults [1, 2]. Modern classifi cation of T/NK-cell 
lymphomas was developed on the basis of histological, immu-
nohistochemical studies of tumor tissue and clinical presenta-
tion of lymphomas. In 2016, the World Health Organization 
classifi cation revised the classifi cation of both nodal and ex-
tranodal T/NK-cell lymphomas, which led to the introduction 
of new temporary structures [3]. Many of these changes were 
caused by the results of genomic studies using approaches to 
study gene expression profi ling (GEP) and the genetic land-
scape of T/NK cell lymphomas. However, despite advances 
in molecular diagnostic methods, histological examination 
of tumor tissue and clinical manifestations remain the main 
diagnostic approach.

Another area of research concerns dismal outcomes in the pa-
tients with T/NK-cell lymphomas, except for anaplastic large-
cell lymphoma (ALCL) positive for anaplastic lymphoma ki-
nase (ALK) [4]. Th ere are currently no successful treatment 
standards for the T/NK-cell lymphomas, both in the fi rst-line 
therapy, and in refractory/relapsed (r/r) settings. Today, al-
most 70% of patients undergoing fi rst-line therapy develop a 
relapse or refractory disease. A review of the scientifi c litera-
ture allowed us to identify a range of therapeutic options for 
patients with T/NK-cell lymphomas [5]. It includes the fol-
lowing approaches:
- Hematopoietic stem cells transplantation (HSCT);
- Th erapy with monoclonal antibodies (Mabs), e.g., anti-CD30 
antibody-drug conjugate (Brentuximab vedotin), anti-CC 
chemokine receptor 4 antibodies (Mogamulizumab), a mon-
oclonal antibody that binds to CD52 (Alemtuzumab), the 
monoclonal anti-vascular endothelial growth factor (Bevaci-
zumab) [6-19];
- ALK inhibitors (Crizotinib, Ceritinib) [20];
- Th erapy with immune checkpoint inhibitors, e.g., Nivolum-
ab, Pembrolizumab, Ipilimumab, Durvalumab [21-27];
- Histone deacetylase inhibitors (Belinostat, Panobinostat, 
Chidamide, Romidepsin, Vorinostat) [28-34];
- CAR-T/NK-cell therapy [35, 36];
- In situ vaccination [37]. 

Th ere are a lot of studies and a large number of drugs be-
ing introduced into clinical studies, but at the present time, 
greatest evidence base should be recognized for brentuxi-
mab and bone marrow transplantation. E.g., patients with r/r
T/NK-cell lymphomas who received hematopoietic stem cell 
transplantation (allogeneic and/or autologous) had a better 
outcome compared to the subset of non-transplanted patients 
(3-year survival rates of 48% and 18%, respectively) [5]. Th ese 
conclusions also supported by data of Abekasis et al., demon-
strating that autologous and/or allogeneic HSCT is an eff ec-
tive and safe option for the consolidation of patients with TCL 
[38]. 

Recently published results of a clinical study ECHELON-2 
showed that front-line treatment with Adcetris (brentuxi-

mab vedotin) + CHP protocol is superior to CHOP for pa-
tients with CD30-positive peripheral T-cell lymphomas, thus 
suggesting that A+CHP is likely to be the standard fi rst-line 
therapy [39]. 

Also, brentuximab vedotin showed good results in the treat-
ment of r/r CD30 positive TCL [40]. Mostly, there were an-
aplastic large cell lymphoma (ALСL), angioimmunoblastic 
T-cell lymphoma (AITL), Sézary syndrome and Mycosis Fun-
goides (MF) [7]. Th e objective response was from 92% to 40%, 
with best results obtained in ALСL treatment [41, 42]. Th ese 
methods are actively used at our center.

Hence, the aim of this study was to present our single-center 
experience in the treatment of patients with T/NK-cell lym-
phomas. 

Patients and methods
We analyzed data of 47 patients with TCL eligible for stem 
cells transplantation treated in the R. Gorbacheva Memorial 
Research Institute of Pediatric Oncology, Hematology and 
Transplantation at the Pavlov University from 2005 to 2019 
including 44 cases with r/r TCL and 3 patients being in com-
plete response aft er fi rst-line therapy. Among them, 10 pa-
tients were diagnosed with anaplastic large cell lymphoma 
(ALK+); 5 cases with anaplastic large cell lymphoma (ALK); 
4 cases with angioimmunoblastic TCL (AITL); 4 patients with 
hepatosplenic T-cell lymphoma (HSTCL); 1 case of γδ T cell 
lymphoma (γδ TCL); 20 patients with peripheral T-cell lym-
phoma not otherwise specifi ed (PTCL-NOS); 1 patient with 
mucosis fungoides (MF); 1, with primary cutaneous CD4+ 
T-cell lymphoma (CD4+ PCSM-TCL), and one patient with 
subcutaneous panniculitis-like T-cell lymphoma (SPTCL), as 
seen from Fig. 1. 

Figure 1. Histological subtypes of patients with T-cell 
lymphomas treated at the R. Gorbacheva Memorial 
Institute 
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Table 1. Clinical characteristics of T-cell lymphoma patients

Characteristics Patients

Total patients, N 47

Patients with CR after first line at that moment, N 3

Patients with primary R/R disease, N (%) 26/18 (55/38)

Median age, years (range) 45 (1-72)

Sex male/female, N (%) 29/18 (62/38)

Median time from initial diagnosis to relapse or progression after primary 
therapy, months (range)

6.25 (1-97)

General characteristics of the patients are outlined in Table 1.

Th e treatment was tailored according to biological tumor 
markers revealed in the patients. In 10 patients with CD30+ 
PTCL (n=4 with PTCL-NOS; n=4 with ALK+; n=1 with 
ALK; n=1 with AITL), Brentuximab vedotin was used. One 
patient with ALK+ anaplastic lymphoma received ALK in-
hibitor crizotinib. Five patients with PD-L1 hyperexpression 
(n=4 with PTCL-NOS; n=1 with γδ TCL) were treated with 
nivolumab. Overall 24 patients underwent HSCT: high-
dose chemotherapy with auto-HSCT was performed in 16 
patients, 13 patients underwent allo-HSCT (among them 5 
patients with relapses aft er auto-HSCT). Place of auto-HSCT 
in the treatment of TCL in our center could be seen from 
Table 2.

Main characteristics of patients who underwent allogeneic he-
matopoietic stem cells transplantation are shown in Table 3.

Table 2. Clinical state of the patients with T-cell
lymphoma subjected to auto-HSCT

Auto-HSCT n=16

CR1 2

Chemosensitive relapse, CR2 10

Chemosensitive relapse, >CR2 4

Table 3. Main clinical characteristics of 13 patients with r/r TCL subjected to allo-HSCT

Parameter n=13 %

Age at transplantation, years (range) 45 (18-57) –

Sex: male/female, years 9/6 –

Ann Arbor staging at diagnosis:
• III
• IV

3
10

23%
77%

B-symptoms 10 77%

Median number of lines of therapy before allo-HSCT, N (range) 4 (1-4) –

Auto-HSCT before allo-HSCT, N 5 –

Median observation before allo-HSCT, months (range) 21 (5-55) –

Status at allo-HSCT:
• Complete response
• Partial response
• Stabilization of disease
• Progressive disease

7
3
1
2

54%
23.5%
7.5%
15%
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Statistical analysis 
Data analysis was performed using SPSS soft ware. Th e de-
scriptive statistics methods were applied when appropriate. 
Both OS and PFS were censored at the date of the last contact 
and were estimated using the Kaplan-Meier method. Th e dif-
ference in OS was tested with log-rank test.

Results
At the time of analysis, 35 patients remained alive. Th ese were 
mainly patients with peripheral T-cell lymphoma not other-
wise specifi ed (TCL-NOS), and anaplastic large cell lympho-
ma (LCL), ALK+ as the most common histological subtype 
and the histological subtype with the best prognosis, respec-
tively (Fig. 2). 

Results of treatment of patients of our center are presented in 
the Table 4.

Th e median follow-up of alive patients was 35 months
(6-122 mo). Th e median overall survival was not reached, 
5-year survival rate was 81% and 8-year survival rate was 78% 
(Fig. 3 and 4).

Figure 2. Histological subtypes of the TCL patients remain 
alive. For abbreviations, see Materials and Methods

Table 4. Clinical state and survival rates of the TCL patients after HSCT

N=47 CR PR PD/RD Duration of response 
to RD after HSCT 
(months)

OS, % PFS, % Current
status 
(alive/dead)

Allo-HSCT (with 5 patients 
after auto-HSCT)

13 9 0 2/2 4 and 7 months 77 (5-year 
survival)

61 (5-year 
survival)

10/3

Auto-HSCT 16 8 0 1/7 Median 8 (1-30) 87 (5-year 
survival)

50 (5-year 
survival)

14/2

Without HSCT 23* 5 4 12/2 – 74 (8-year 
survival)

13 (8-year 
survival)

16/7

Figure 3, 4. 5-year (A) and 8-year (B) overall survival patients with T-cell lymphoma treated at R. Gorbacheva Memo-
rial Institute
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Complete remission (CR) state was maintained at the last fol-
low up in 22 patients, partial remission (PR) was documented 
in 4 patients and PD, in 21 case. Among factors signifi cantly 
associated with adverse prognosis were: lower ECOG per-
formance status and B-symptoms at the time of diagnosis 
(p=0.06) (Fig. 5 and 6). 

Patients that had undergo HSCT showed signifi cantly better 
disease status at the moment of last follow up: 17/19 (89%) 
were in CR, versus 5/16 (31%) in patients who did not under-
go HSCT (Fig. 7). Th is can probably be attributed to the fact 
that patients had a good disease status before transplantation. 
I would also like to note that such a large number of patients 
who have not undergone HSCT is associated with age and 
severe comorbid status, the absence of a donor, unsuccessful 
apheresis of hematopoietic stem cell, or patient refusal from 
HSCT.

3-year progression-free survival in patients with TCL aft er 
auto-HSCT and allo-HSCT was 50%. And 61%, respectively 
(Fig. 8, 9).

Figure 5, 6. 5-year survival rates depend on ECOG performance status (A), and presence of B-symptoms (B).
The difference is significant by p=0.06
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Figure 8, 9. 5-year progression-free survival for patients with T-cell lymphoma after autoHSCT (A) and allogeneic 
HSCT (B)
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Figure 10, 11. 5-year overall survival for patients with T-cell lymphoma after auto-HSCT (A) and allo-HSCT (B)
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5-year overall survival aft er auto-HSCT and allo-HSCT rate 
was 87% and 77% respectively (Fig. 10 and 11).

Discussion 
Today there is no generally adopted strategy for achievement 
of responses for r/r patients with PTCL and CTCL (cutane-
ous TCL), and signifi cant improvements are needed in treat-
ment methods for all subtypes of T/NK-cell lymphomas. 

One such solution may be in the future, that we can expect 
combination therapies of new agents with cytotoxic chemo-
therapies, therapeutic combinations consisting of new agents 
and the use of these combinations in earlier in the course of 
treatment – addition to the fi rst line of therapy. Th is state-
ment is generally confi rmed by the successful experience of 
our center, which consists in the use of some new drugs, tak-
ing into account biological tumor markers.

Our study also shows that HSCT improves the results, which 
is comparable with the data in world literature. 

Th e consolidation auto-HSCT of achieved remission aft er 
fi rst-line therapy can change overall survival for the better [5]. 

Allo-HSCT has the most solid evidence of the potential 
to signifi cantly prolong survival or for the cure of disease 
[43]. But this method is not perfect due to a number of rea-
sons: transplant-related mortality, absence of a donor for 
allo-HSCT, few appropriate candidates because of age, lack 
of adequate response to primary therapy, and/or absence of 
eff ective agents in the relapsed/refractory setting [44]. 

Nevertheless, over the past year, there has been a positive 
trend in allogeneic bone marrow transplantation, which is 
associated with the introduction of new conditioning regi-
mens, prevention of graft -versus-host disease, new accom-
panying therapy. 

Th ese methods are used at our institute, but it should be 
noted that not only the improvement of approaches to the 
treatment of patients with TCL led to good results, but also 
the artifi cial selection of patients. Historically, we have ac-
commodated patients who could theoretically become can-
didates for HSCT, which means patients with good comor-
bid status.

For the patients who are not candidates for hematopoietic 
stem cell transplantation the novel therapies (CAR-T/NK-
cell therapy; monoclonal antibodies therapy, molecularly 
targeted therapy) may become the new successful standard 
of treatment [45].

Conclusion
Our results show that introduction of novel agents and con-
solidation with high dose chemotherapy and auto-HSCT or 
allo-HSCT in selected cases improve outcomes in patients 
with r/r TCL. Brentuximab vedotin and nivolumab based 
treatment may be successfully used as a bridge therapy be-
fore HSCT. Th e treatment was tailored according to hyper-
expression CD30 and PD-L1.
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Резюме
Т-клеточные лимфомы (ТКЛ) представляют собой 
агрессивные неходжкинские лимфомы, которые не 
имеют успешных стандартов лечения. Почти у 70% 
пациентов после первой линии терапии развива-
ется рецидив или рефрактерное течение (р/р). Ряд 
новых терапевтических подходов нацелены на улуч-
шение результатов лечения у пациентов с р/р ТКЛ.
В данной статье обобщен опыт Первого Санкт-
Петербургского государственного медицинского 
университета им. Павлова в лечении пациентов с 
Т-клеточными лимфомами. Мы проанализировали 
данные 47 пациентов, которые проходила лечение с 
2005 по 2019 год – на момент анализа 44 пациента 
имеют р/р течение заболевания и 3 пациента нахо-
дятся в полном ответе после проведенной первой 
линии терапии. Средний возраст составил 45 лет 
(от 1 года до 72 лет). Это были преимущественно 
пациенты с периферическими Т-клеточными лим-
фомами, неуточненными (41%). Среди всех пациен-
тов n26 (55%) имели первичное химиорезистентное 
течение, в то время как у остальных n18 (38%) был 
рецидив после первой линии терапии.

Опыт нашего центра включает в себя использова-
ние новых вариантов лечения р/р ТКЛ: антиCD30 
моноклональное антитело – брентуксимаб, инги-
битор ALK – кризотиниб, ингибитор контрольных 
точек – ниволумаб и иммунотерапию, включаю-
щую проведение трансплантации гемопоэтических 
стволовых клеток (ТГСК). В общей сложности 24 
пациентам выполнена ТГСК: высокодозная химио-
терапия с последующей аутологичной ТГСК (ауто-
ТГСК) проведена 16 пациентам, 13 пациентам – ал-
логенная ТГСК (алло-ТГСК) (из них 5 пациентов с 
рецидивами после ауто-ТГСК).

На момент анализа 35 пациентов были живы. Меди-
ана наблюдения за живыми пациентами составила 
35 месяцев (6-122 мес.). Медиана общей выживаемо-
сти не была достигнута, 5-летняя выживаемость со-
ставила 81%, 8-летняя общая выживаемость – 78%. 
Статус заболевания при последнем наблюдении был 
следующий: полный ответ у 22 пациентов, частич-
ный ответ у 4 пациентов и прогрессия заболевания у 
21. Среди факторов, значительно связанных с небла-
гоприятным прогнозом, были низкий статус ECOG 
и B-симптомы на момент постановки диагноза 
(p=0,06). Пациенты, которые перенесли ТГСК, име-
ли лучший статус заболевания на момент последне-
го наблюдения: 17/19 (89%) были в полном ответе, 
по сравнению с 5/16 (31%) у пациентов, которым не 
проводилась ТГСК. 5-летняя общая выживаемость 
у пациентов с ТКЛ после ауто-ТГСК и алло-ТГСК 
составила 87% и 77% соответственно. Результаты 
анализа показывают, что введение новых агентов 
и консолидация с помощью высокодозной химио-
терапии с последующей ауто-ТГСК или алло-ТГСК 
в отдельных случаях могут улучшить результаты у 
пациентов с рецидивирующей или рефрактерной 
Т-клеточной лимфомой. Схемы, основанные на 
применении брентуксимаба ведотина и ниволума-
ба, могут быть успешно использованы в качестве 
bridge-терапии перед алло-ТГСК.

Ключевые слова
T-клеточные лимфомы, аутологичная транспланта-
ция гемопоэтических стволовых клеток, аллогенная 
трансплантация гемопоэтических стволовых кле-
ток, брентуксимаб ведотин, ниволумаб.    


