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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
first-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.
This 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 after first line therapy.
The median age was 45 years (range 1-72 years). These
were predominantly patients with peripheral T-cell
lymphomas not otherwise specified (TCL-NOS, 41%).
26 patients (55% of total) had a primary chemoresistant
disease, while the remaining 18 patients (38% of total)
had a relapse after 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 after auto-HSCT. At the
time of analysis, 35 patients remained alive. The me-
dian follow-up of surviving patients was 35 months
(6-122 mo). The median overall survival (OS) was not
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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 significantly asso-
ciated with adverse prognosis were lower ECOG perfor-
mance status and B-symptoms at the time of diagnosis
(p=0.06). The patients who underwent HSCT showed
significantly 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 after auto-HSCT and allo-HSCT were 87%
and 77%, respectively. The 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

The 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 classification 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
classification revised the classification 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 profiling (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]. There are currently no successful treatment
standards for the T/NK-cell lymphomas, both in the first-line
therapy, and in refractory/relapsed (r/r) settings. Today, al-
most 70% of patients undergoing first-line therapy develop a
relapse or refractory disease. A review of the scientific 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);

- Therapy 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];

- Therapy 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].

There 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]. These
conclusions also supported by data of Abekasis et al., demon-
strating that autologous and/or allogeneic HSCT is an effec-
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 first-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 (ALCL), angioimmunoblastic
T-cell lymphoma (AITL), Sézary syndrome and Mycosis Fun-
goides (MF) [7]. The objective response was from 92% to 40%,
with best results obtained in ALCL treatment [41, 42]. These
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 after first-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 y0 T cell
lymphoma (yd TCL); 20 patients with peripheral T-cell lym-
phoma not otherwise specified (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.

2%
2%

OALK+ mAITL mMF
W ALK- OHSTCL m SPTCL
mys TCL B PTCL, NOS m CD4+ PCSM-TLPD

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
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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 6.25 (1-97)
therapy, months (range)

General characteristics of the patients are outlined in Table 1.

The 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 yd 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 after 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, (R2 10
Chemosensitive relapse, >(R2 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:

-1l 3 23%
-V 10 %
B-symptoms 10 T1%
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 7 54%
- Partial response 3 235%
- Stabilization of disease 1 15%
- Progressive disease 2 15%
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Statistical analysis

Data analysis was performed using SPSS software. The 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. The dif-
ference in OS was tested with log-rank test.

Results

At the time of analysis, 35 patients remained alive. These were
mainly patients with peripheral T-cell lymphoma not other-
wise specified (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.

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

81%
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0,61
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Overall Survival

0,2

n=47

0,0

T T T T T T T
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Figure 2. Histological subtypes of the TCL patients remain
alive. For abbreviations, see Materials and Methods
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Figure 3, 4. 5-year (A) and 8-year (B) overall survival patients with T-cell lymphoma treated at R. Gorbacheva Memo-

rial Institute

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

N=47 | (R | PR | PD/RD | Duration of response | 0S, % PFS, % Current
to RD after HSCT status
(months) (alive/dead)
Allo-HSCT (with 5 patients | 13 9 0 2/2 4 and 7 months 77 (5-year | 61 (5-year | 10/3
after auto-HS(T) survival) survival)
Auto-HSCT 16 8 0 171 Median 8 (1-30) 87 (5-uyear | 50 (5-year | 14/2
survival) survival)
Without HSCT 23* 5 4 12/2 - 74 (8-year | 13 (8-year | 16/7
survival) survival)
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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

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 significantly
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 significantly 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). This 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 after
auto-HSCT and allo-HSCT was 50%. And 61%, respectively
(Fig. 8,9).
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Figure 7. Disease status for patients remain alive
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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)

5-year overall survival after 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 significant 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 first line of therapy. This state-
ment is generally confirmed 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.

The consolidation auto-HSCT of achieved remission after
first-line therapy can change overall survival for the better [5].

Allo-HSCT has the most solid evidence of the potential
to significantly 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
effective 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.

These 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 artificial 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. The treatment was tailored according to hyper-
expression CD30 and PD-L1.
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BapuaHTbl neyeHns T-KNeToUYHbIX NIMMPOM: flaHHbIe
OLHOLEHTPOBOro UCCNefoBaHung

Enena E. Jlenuxk ', Auppeit B. Kosnos !, Esrenns C. bopsenkosa ', FOpwuii P. 3ansanos ', Kupumn B. Jlenuk !,
Enena B. Kongakosa !, Bagum B. Baiikos ', VIBan C. Moucees !, Tarpsina B. Illnaiigep 2, Hatanesa b. Muxaiinosa ',
[Bopuc B. Adanacpes ' |

' HVIW meTcKo¥l OHKOJIOIMM, TeMaToIoruy 1 TpanciyranTonoruy uM. P. M. Top6auesoii, Ilepsoiit Canxt-IleTepOyprekui
rOCY/IapCTBEHHBIIT MEUIMHCKNIT YHUBepcuTeT uM. akap, V1. I1. ITasnosa, Cankr-Iletepbypr, Poccus

? JlenuHrpapckas obmacTHast KnuHndeckas 6onpHuia, Cankr-Iletep6ypr, Poccus

Pe3slome

T-knerounsle miMbomer (TKJI) mpencraBiaoT coboit
arpeccuBHbIE HEXOIKKMHCKIE MTUM(OMBI, KOTOpbIe He
MIMEIOT YCIIEUIHBIX CTaHAApTOB nedeHus. [loutn y 70%
[IALMeHTOB IOC/e MEepPBOJ JIMHMUU Tepamuyl pasBUBa-
eTcs penuauB Wim pedpakrepHoe TedeHue (p/p). Pan
HOBBIX TepareBTNIeCKIX TOAXOL0B HalleJIeHbI Ha yIyd-
IIeH)e Pe3y/IbTaToB JiedeHNs y ImanueHTos ¢ p/p TKIL
B pmannoit cratbe 0606men ombiT I[lepBoro CaHKT-
[TeTepOyprckoro rocymapcTBEHHOTO MeNUIIMHCKOTO
yHUBepcuTeTa MM. IlaB/oBa B jledeHNM TAIVIEHTOB C
T-xnetounpivMu mumdomamy. Mbl IpoaHaIN3UpOBaIN
HaHHbIe 47 MAIJeHTOB, KOTOPbIe IPOXOAVIIA TeYeHNe C
2005 mmo 2019 rog — Ha MOMeHT aHanmu3a 44 maiueHTa
UMEIOT p/p TedeHue 3a60/MeBaHMA U 3 MAlMeHTa Haxo-
IATCS B IOJIHOM OTBETe IIOCIIe IPOBEIEeHHON IIePBOit
mvHuy Tepanuy. CpemHMil BO3pacT COCTaBUI 45 yeT
(ot 1 rogma mo 72 met). 9TO OBV MPEUMYILIECTBEHHO
manyeHTsl ¢ neprudepudeckumyu T-KIeTOYHBIMU TUM-
dbomamn, HeyTouHeHHBIMU (41%). Cpeny Bcex maiyeH-
TOB 126 (55%) MMeNu MepBUYHOE XMMUOPE3UCTEHTHOE
TedeHNe, B TO BpeMs KaK y ocTanbHbIX nl18 (38%) 6but
PeLuB [OC/Ie IePBOL IVTHUY TEPAIIUIL.

OmbIT HALIETO I[eHTPa BKIOYAET B CeOs MCIONb30Ba-
H1e HOBBIX BapuaHTOB jedeHuA p/p TKII: antuCD30
MOHOK/IOHA/IbHO® aHTUTEeNIO0 — OpeHTYKCcHMal, MHIU-
6utop ALK - Kpr3oTuHm6, MHIMOUTOP KOHTPOIBHBIX
TOYeK — HUBOMYMa® ¥ MMMYHOTEPAINIO, BK/IIOYAIO-
IIyI0 IIPOBefieHle TPAHCIUIAHTAIU TeMOIO3TUIeCKIX
crBonoBbix Kinetok (TTCK). B o6mieit cmoxxnoctu 24
namyeHTaMm BoinonHeHa TT'CK: BbICOKOIO3HAS XMMIIO-
Tepanusa ¢ nocnegywoueit ayronornynoin TTCK (ayTo-
TI'CK) npoBezeHa 16 manuenram, 13 nanyueHTam — aj-
norerHass TTCK (ammo-TT'CK) (13 HUX 5 MaIMeHTOB C
penupusamu nocie ayro- ITCK).

Ha MmoMmeHT aHanmm3a 35 manyeHToB Obiiv >KUBbI. Memu-
aHa HaOMIONEHM 3a >KMBBIMY IIAllMleHTaMU COCTaBU/IA
35 mecsnes (6-122 mec.). MenuaHa 06111ei1 BBKMBaeMO-
CTM He ObL/Ia JOCTUTHYTA, 5-/IETHAA BBDKMBAEMOCTD CO-
craBwmia 81%, 8-1meTHAA 061asd BBDKMBAEMOCTD — 78%.
Cratyc 3a60/1eBaHNA IPYU HOCIEHEM HaOTIOfeHUY ObLI
CIIEYIOLMIA: TIOJIHBIN OTBET y 22 MalMEeHTOB, YacTU-
HBIJI OTBET Y 4 TAIIVIEHTOB V1 IPOrpeccys 3a00/IeBaHuA y
21. Cpenyt haKTOpOB, 3HAYUTEIBHO CBSI3aHHBIX C HeO/Ia-
TONIPMATHBIM IIPOTHO30M, Opun HU3Kuit ctaryc ECOG
U B-cmMnTOMBI Ha MOMEHT ITOCTaHOBKM [MarHo3a
(p=0,06). [Tanmentsi, koTopsie nepenecmu TT'CK, ume-
JIVL JIYYIIMIL CTaTyC 3a00jIeBaHysA Ha MOMEHT IIOC/IeHe-
ro "HaOmopennsa: 17/19 (89%) 6buIM B IIOJIHOM OTBETE,
10 CpaBHEHMIO € 5/16 (31%) y manyeHToB, KOTOPBIM He
npoBogunack TTCK. 5-nmeTHsast 0611as BBDKMBaeMOCTh
y manuentoB ¢ TKJI nmocme ayro-TI'CK n ammo-TICK
coctaBuna 87% u 77% COOTBETCTBEHHO. PesymbTaThl
aHa/mM3a I0Ka3bIBAIOT, YTO BBEIEHVE HOBBIX areHTOB
Y KOHCONMMIALNVA C ITIOMOILIbI0O BBICOKOHO3HOI XVMIO-
Tepanu ¢ nocnexymomeitr ayro-TTCK wmm ammo-TI'CK
B OTHE/NbHBIX CIyYasX MOTYT YAYYLINTb Pe3yabTaTbl y
MAIYEHTOB C peLyfuBYpYyIolell Wi pedpaKTepHOI
T-xnerounoit numdomoit. Cxembl, OCHOBaHHbIE Ha
IIpUMEHEeHNY OpeHTYKcuMaba BeSOTVHA VM HUBOTyMa-
6a, MOTyT OBITb YCIIELIHO MCIIOJIb30BAaHBI B KayecTBe
bridge-Tepanv nepep anmno-TTCK.

KnioyeBble (J10Ba

T-xmetouHbIe TMM(OMBI, Ay TONOTNYHAS TPAHCIIAHTA-
L[VIsI TeMOIIO9TIYIECKIIX CTBOJIOBBIX KJIETOK, Q/I/IOT€HHAsI
TPAHCIUIAHTALVSI TeMOIIOITUYECKNX CTBOJIOBBIX KJIe-
TOK, OpeHTYKCcHMab BeSOTIH, HUBOTYMa0.
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