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ABSTRACT

Hodgkin's lymphoma is a malignant disease of the lymphatic system. Hodgkin's lymphoma was first described by Dr. Thomas
Hodgkin in 1832 and later named “Hodgkin's disease” by Samuel Wilkes. Hodgkin's lymphoma accounts for about 24 % of all
lymphomas. Hodgkin's lymphoma is classified as classical and nodular lymphoid-predominant (Nodular type of lymphoid-
predominant Hodgkin's lymphoma). Classical Hodgkin's lymphoma includes the following histologic variants: nodular sclerosis
variant (types | and Il), mixed cell variant, classic lymphocyte-rich variant, and rare lymphoid depletion variant. Epidemiological
and serological studies showed the involvement of the Epstein-Barr virus into Hodgkin's lymphoma etiology, since its genome
was found in the study of the biopsy material samples from patients with Hodgkin's lymphoma. A relationship with the hu-
man immunodeficiency virus (HIV) was revealed as well, and patients infected with HIV have a significantly increased risk of
developing Hodgkin's lymphoma compared to healthy people. An in-depth study of the Hodgkin's lymphoma pathophysiology
revealed new therapeutic targets in the treatment of this disease. All these discoveries changed the understanding of the
Hodgkin's lymphoma pathogenesis, and were important for the development of new methods of treatment. The history of
therapy begins on the cusp of the 19th and 20th centuries. Over the past four decades, achievements in radiation therapy
and combined chemotherapy have significantly improved overall survival of patients with Hodgkin's lymphoma. Currently,
more than 80 % of patients under 60 years old with first diagnosed Hodgkin's lymphoma can be cured from this disease after

first-line chemotherapy.
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3BOJOLIMA NIEKAPCTBEHHOTO IEYEHNA KITACCUYECKON NTUMBOMbI XOXKUHA

H. I0. CamaneBa™, W. b. Jibicenko, H. B. Hukonaeea, E. A. Kanysa, U. A. Kamaega, fl. C. laiicyntaHoBa,
A. B. TmwuHa, T. . Mywkapeea

HMWL| onkonorum, r. PoctoB-Ha-[loHy, Poccuiickas Gepepauus
B4 prettyfairy19@rambler.ru

PE3IOME

Nnmboma XopyKKuHa — 310KayecTBeHHOE 3a6osieBaHne nuMdaTnyeckor cuctemol. Jiumdoma XomKkuHa 6blnia Brepsble
onucaHa AokTopoM ToMacoM XoaKKMHOM B 1832 1., a N03Xe HasBaHa «6051e3Hbto XoaKKMHa» CaMtoanieM Yunkcom. Jium-
homa XomKKrHa cocTaBnsieT okoso 24 % cpeam Bcex nuMdoM. Jiumdoma XoaKKrHa KnaccupuLmpyoT Kak KnacCuyeckyro
1 HOZYNAPHYIO C TMMPONAHLIM NpeobnagaHneM (HoAyNApHbINA TUM IMMdounaHoro npeobnagaHna NMMMAoMbl XOAXKKUHA).
Knaccuyeckas numdoma XofyKKuUHa BKKOYAET CrieflytoLlme rmcToNnornyeckme BapyMaHTbl: BapuaHT ¢ HOAYNSIPHbIM CKJ1epo-
30M (I 1 Il TMNa), cMeLLaHHO-KNETOYHbI BapUaHT, KTaCCUYECKUIA BapuaHT C 60JIbLUMM KONIMYECTBOM IMM(OLUTOB U peiKo
BCTpeyatoLmincs BapuaHT ¢ TIMMGOUIHBbIM UCTOLLEHNEM. INULEMUOSIOTUYECKUE U CEPOTOTMYECKUE UCCTIelOBaHNS BbISIBUMU
NpMYacTHOCTb BUpyca AnwuTeriHa-bapp k aTnonoruv nuMdombl XoKK1Ha: reHoM Bupyca 3nwTterHa-bapp 6bin o6Hapy-
XXEH Mpu uccnefoBaHumn o6pasLoB GUONCUAHOIO MaTepuana nauneHToB ¢ nuMdomon XoaxKuHa. Takxe BbisiBlieHa CBA3b
C BUpycOM MMMyHoZeduumTa Yyenoseka (BMY), sakntovyatowlasicss B TOM, YTO NaumeHTbl, UHGULMpoBaHHble BUY, nmetoT
3HauYUTEsIbHO NOBbILLEHHbIN PUCK Pa3BUTUSA NMMMPOMbI XOAXKKMHA MO CPaBHEHWIO CO 34,0POBbIMU NtoAbMU. Yrny6neHHoe
n3yyeHne natodumamnonornv TMMOoMbl XOMKKMHA MO3BOMUIIO HAWTU HOBbIe TepaneBTUYECKE MULLEHW B JIEYEHUN AaHHOIO
3aboneBaHus. Bce 3T OTKPbITUS MPUHECIN U3MEHEHMS B MOHMMaHWM NaToreHesa AaHHOW NaTosIorMm, U UMerT BaXXHOe
3HayeHuWe B pa3paboTKax HOBbIX METOAOB sledeHust. cTopus Tepanum HaunHaeTcs Ha py6exxe XIX n XX BB. 3a nocnesHue
YyeTblpe AeCATUETUS AOCTUXEHNSA B Iy4EBOW TEPANuUM U UCMOSIb30BaHUE KOMBUHUPOBAHHOW XMMUOTEPANUK, 3HAYUTENbHO
NOBbICWUN YPOBEHb 06LLEN BbIXXMBAEMOCTU NaLMEHTOB C NMMdOoMon XomkkuHa. B HacTosiLee Bpemsi 6onee 80 % nauneHToB
Mosioxe 60 neT c BrepBble 4MarHocTMpOoBaHHON NMM@OMOI XomXKKMHA MOTYT 6bITb U3fieYeHbl OT JaHHOrO 3aboeBaHus
nocrne nNpoBeAeHnNs NepBon JIMHUN XMMHUOTEPanuu.

KntoueBble cnoBa:
numdoma XomkkuHa, BUY, Bupyc dnwteitHa-bapp, UIX, pemuccusi, nporpeccnpoBaHne, pe3MCTEHTHOCTb K
XMMUOTepanum, obLLas BbDKMBAEMOCTb
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RELEVANCE

Hodgkin's lymphoma (HL) is a B-cell malignant
lymphoproliferative disease. Hodgkin's lymphoma
was first published in 1832 in the journal Medical
Chirurgical Transactions under the title "On some
morbidappearance of the absorbent glands and
spleen’, thanks to the persistent work of the Brit-
ish physician Thomas Hodgkin (Thomas Hodgkin,
1778-1866) [1]. However, the etiology of this lym-
phoma remained unclear for a long time. Only in the
last 20 years has the B-cell nature of Hodgkin and
Reed-Sternberg pathognomonic cells been revealed,
as well as several recurrent genetic lesions. It was
noted that there is a relationship between Epstein-
Barr virus infection and the incidence of Hodgkin's
lymphoma. Reed-Sternberg cells in classical Hod-
gkin's lymphoma have some characteristics that are
atypical for lymphoid tumor cells, and extensive in-
flammatory infiltrate prevails in the microenvironment
of Hodgkin's lymphoma. Specific markers PD-1 and
CD30 were also found to express on Reed-Sternberg
cells [2]. This allowed us to take a broader look at
the pathophysiology of Hodgkin's lymphoma and
find new therapeutic targets in the treatment of this
disease. All these discoveries have brought chang-
es in the understanding of the pathogenesis of this
pathology, and is important in the development of
new treatment methods.

Epidemiology

HL is about 24 % among all ymphomas. The in-
cidence of Hodgkin's lymphoma in Russia is 2.1 per
100,000 population per year (3149 newly diagnosed
patients), mortality is 0.74. In the structure of malig-
nant neoplasms — LX is 0.51 %. The disease is more
common in men than in women. People of any age
suffer from Hodgkin's lymphoma, but the peak in-
cidence occurs at the age of 20—35 years. The in-
cidence has not changed much over the past two
decades [3]. In the revised classification of tumors
of hematopoietic and lymphoid tissues WHO 2017
there are: classical HL (cHL) (according to ICD-10
C81.1 — C81.9) and nodular with lymphoid predom-
inance of HL (NLPHL) (according to ICD-10 - C81.0
Nodular type of lymphoid predominance of Hodgkin's
lymphoma). Classical HL includes the following his-
tological variants: a variant with nodular sclerosis
(type I and I1), a mixed-cell variant, a classic variant
with a large number of lymphocytes and a rare variant

9BOJIIOLMS NEKAPCTBEHHOTO IEYEHUS KNTaCCUYECKO NMMPOMbI XOAXKMUHA

with lymphoid depletion (morphological and immu-
nohistochemical diagnostics of various variants of
HL). In addition to determining the type of HL and the
histological variant of cHL, the stage of the disease
should be determined for each patient, and the risk
group for cHL should also be determined [4].

Evolution of therapy

The history of therapy begins at the turn of the XIX
and XX centuries. then for X-ray and gamma radiation
were applied to the foci. In the 1940s, chloromethine,
a derivative of mustard gas, began to be used as
cytostatics.

Then they began to use: vinblastine, cyclophos-
phamide, vincristine, methotrexate, procarbazine,
chlorambucil in monotherapy and in various combi-
nations, as well as in combination with radiation ther-
apy. However, all these options did not give a signifi-
cant therapeutic effect. Until 1964, at the US National
Cancer Institute in Bethesda, V. De Vita proposed
using the MOPP scheme a combination of chlorome-
thine, vincristine, procarbazine in combination with
glucocorticosteroids, which led to a cure in more than
50 % of cases. When using this scheme, 77 % — 4-year
overall survival (OS) were obtained [5]. In 1973 the
protocol of combined chemotherapy according to
the ABVD scheme included adriamycin, bleomycin,
vinblastine and dacarbazine proved to be more ef-
fective in comparison with the MOPP scheme, the
overall survival after 5 years was 82 % [6]. This ther-
apy remained the standard of treatment until 1998,
when the Stanford V protocol was approved, which
included combined chemotherapy with doxorubicin,
vincristine, mechloretamine, vinblastine, bleomycin,
etoposide and prednisone [7]. This 12-week chemo-
therapy regimen was followed by consolidating radio-
therapy to the primary lesion. The Stanford Protocol
did not give better results in comparison with ABVD
chemotherapy in relation to OS, but this treatment
really increased the effectiveness of treatment [8].
Five years later, the German Hodgkin's Lymphoma
Group presented the BEACOPP scheme, consisting
of a combination of bleomycin, etoposide, doxoru-
bicin, cyclophosphamide, vincristine, procarbazine
and prednisone, a scheme that was later improved
by increasing the doses of drugs. This allowed the
majority of patients with advanced stages to have
a high percentage of a complete cure of the disease.
When comparing ABVD with escalated BEACOPP,
the latter had a significant advantage in terms of
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better progression-free survival (PFS) and allowed
to achieve a 5-year overall survival in more than 94 %
of patients, but it is often accompanied by hema-
tological toxicity of IlI-1V degree [9]. At the same
time, in patients with early stages of the disease, the
ABVD +/- radiation therapy chemotherapy regimen
remains the gold standard of treatment, which allows
achieving an 8-year overall survival rate of about 95 %,
but the emergence of new drug therapy options in
the form of targeted drugs reduces the number and
intensity of adverse events.

In the last few years, various targeted drugs for
the treatment of HL have been investigated, of which
the most promising results have been shown by the
anti-CD30-antibody conjugate- brentuximab vedotin -
is an antibody-drug substance conjugate (ADSC),
which delivers an antitumor substance to CD30-pos-
itive tumor cells, which leads to their apoptosis and
death [10]. Brentuximab vedotin monotherapy has
been investigated as an induction therapy and as
a consolidating treatment after high-dose chemo-
therapy and autologous stem cell transplantation.
In a one-cent study conducted at Memorial Sloan
Kettering Cancer Center in New York, 45 patients
with recurrent HL received weekly infusions of bren-
tuximab vedotin at a dose of 1.2 mg/kg over two
4-week cycles. Patients with a PET-negative result
switched to further therapy and subsequent stem
cell transplantation, while patients with a PET-pos-
itive result continued treatment with two cycles of
CT according to the ICE scheme (ifosfamide, carbo-
platin, etoposide). The two-year event-free survival
of these patients was 92 % and, thus, is compara-
ble to the two-year event-free survival of patients
with a PET-negative result after ICE chemotherapy
(91 %) [11]. Taking into account the results of a mul-
ticenter study, brentuximab vedotin before high-dose
chemotherapy and transplantation shows good re-
sults in about 1/3 of patients with HL with relapse
of the disease after 1-line treatment. A study was
conducted to evaluate the effectiveness of brentux-
imab vedotin in combination with chemotherapy for
newly diagnosed HL. A multicenter study from the
USA included 30 patients with an early unfavorable
stage of the disease [12]. The study treatment con-
sisted of four courses of brentuximab vedotin (1.2
mg/kg every two weeks) in combination with doxo-
rubicin, vinblastine and dacarbazine, followed by ra-
diation therapy in the affected areas with a dose of
30 Gy. Intermediate PET was performed after 2 and

44

4 CT cycles. Metabolic remission after 2 and 4 cycles
of treatment was observed in 93 % of patients. Due
to its high efficacy, this drug is included in clinical
recommendations [12].

A study was conducted, which included patients
with classical HL with a relapse or refractory course
of the disease, in which the effect of lenalidomide
was evaluated (inhibits the proliferation of certain
malignant hematopoietic cells, enhances immunity
mediated by T-lymphocytes and natural killer cells
(NK cells), increases the number of NK (T cells),
suppresses angiogenesis, blocking migration and
the adhesion of endothelial cells and the formation
of microvessels, increases the production of fetal
hemoglobin CD34+ by hematopoietic stem cells and
inhibits the production of proinflammatory cytokines)
at doses of 25 mg/day for 1-21 days with cycles of
28 days. Patients received the drug before the pro-
gression or occurrence of unacceptable toxicity. 38
patients who received an average of 4 courses of pre-
vious chemotherapy courses were studied, of which
the percentage of refractory patients was (55 %) and
87 % of them who had previously received high-dose
chemotherapy. The overall response rate was 19 %.
Among the phenomena of undesirable toxicity: he-
matological toxicity of 3—4 degrees: neutropenia
(47 %), anemia (29 %) and thrombopenia (18 %). All
this indicates the presence of the desired effect of
lenalidomide therapy in relation to HL, which needs
to be studied further [13]. At the moment, it is not
included in the clinical recommendations.

A study was conducted on the use of a targeted
drug mTOR inhibitor (everolimus is an inhibitor of the
transmission of proliferative impulse in cells. The
blockade of this signal leads to the arrest of cell divi-
sion at the G1 stage of the cell cycle), with the use of
everolimus at a dose of 10 mg/day in 19 patients with
refractory or recurrent HL, while 84 % of them had
autoHSCT transplantation, the overall response was
47 %, 8 patients had a partial response, and only one
patient had a complete response. The average time to
disease progression was 7.2 months [14]. In another
study, 37 patients on the same treatment received an
overall response of 35 %. Stabilization of the process
was observed in 27 %, survival without progression
was 7.2 months. Treatment was accompanied by
hematological toxicity of 3—4 degrees: thrombocy-
topenia — 38 %, fatigue — 43 %, neutropenia - 8 % and
anemia — 8 %. As in the case of other previously de-
scribed studies, it is reported that there is a good
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response to treatment in patients who have received
treatment. This allows us to think that everolimus
may have a clinically significant role in recurrent or
refractory HL. In addition, there is evidence of its
possible synergism with other RAF inhibitors [15].
It is not included in the clinical recommendations.
A study was also conducted to study the use
of nivolumab in patients with HL. Checkpoint drug
therapy is a new word in the treatment of cancer
patients, nivolumab is a human monoclonal antibody
that blocks the interaction between the programmed
death receptor (PD-1) and its ligands. The study ob-
tained encouraging results — 87 % of patients man-
aged to achieve a complete response to treatment,
and this treatment has an acceptable toxicity profile.
This study included patients who failed to undergo
chemotherapy followed by bone marrow transplan-
tation and therapy with brentuximab vedotin [16].
Based on the results obtained, several studies were
launched using anti-PD-1 drugs. In 2020, the results
of a 5-year follow-up of a multicomponent study
called CheckMate 205 were published. The study
included 243 patients with HL who had a relapse
of the disease after 1 line of CT with subsequent
autotransplantation of stem cells and treatment with
brentuximab vedotin. The average duration of treat-
ment was 14 months. The overall response rate was
71 %, and the full response rate was 21 %. The me-
dian PFS was 15 months. The frequency of OV after
2 and 5 years was 87 % and 71 %, and the frequency
of PFS was 37 % and 18 %, respectively. This 5-year
CheckMate 205 analysis demonstrated favorable
survival and confirmed the high efficacy and safety
of nivolumab [17]. After the studies conducted with
the use of immune checkpoint drugs, the European
Medical Agency approved nivolumab and pembroli-
zumab in a single mode for the treatment of patients
with HL, but in the Russian Federation, to date, only
nivolumab has been registered. Anti-PD-1 have shown
significant activity in patients with recurrent/refrac-
tory HL, and they also have an acceptable toxicity
profile with side effects that are usually treatable [18].

9BOJIIOLMS NEKAPCTBEHHOTO IEYEHUS KNTaCCUYECKO NMMPOMbI XOAXKMUHA

The results of a study using the drug anti-CD30
CAR by T cells in adult patients with HL were pub-
lished, currently this type of treatment is actively used
only in pediatric hematology. Anti-CD30 is a promis-
ing target for immunotherapy in Hodgkin's lympho-
ma. The use of autologous anti-CD30 CAR T-cells in
Hodgkin's lymphoma was studied in 41 patients in
two different centers, the complete response rate was
59 %. Unfortunately, after 1 year, PFS was only 36 %,
and the one-year overall survival rate was 94 % [19].
This method of treatment allows patients with a re-
sistant course of the disease to achieve a positive
effect; however, CAR T-cell therapy is associated with
extremely severe adverse events in the form of cy-
tokine release syndrome, which must be taken into
account when planning this type of treatment.

CONCLUSION

Taking into account the interest of the world com-
munity in studying this group of lymphoproliferative
diseases, this review gives an idea of modern chang-
es in the process of diagnosis and treatment tac-
tics in this cohort of patients. Despite the fact that
patients suffering from Hodgkin's lymphoma have
the possibility of a complete cure from the disease,
at the moment a large percentage of refractory or
recurrent course remains after first-line therapy and
even after subsequent transplantation of autologous
stem cells. Relapse of the disease after high-dose
chemotherapy and autologous stem cell transplan-
tation remains the main cause of death in patients
with recurrent or resistant Hodgkin's lymphomas. But
the new treatment options that have appeared make
it possible to improve progression-free survival and
overall survival. Many of them are undergoing clinical
trials and demonstrating efficacy, but it is too early
to say whether all of these drugs will contribute to
increased survival more than the standard treatments
we use for these patients. Nevertheless, long-term
observation and further research are necessary for
final conclusions.
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