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Abstract

Autologous stem cell transplantation (ASCT) is considered standard therapeutic
approach for patients with relapsed and refractory (R/R) diffuse large B cell lymphoma
(DLBCL) that are transplant eligible. For transplant ineligible patients there are few
therapeutic options and novel targeted therapies and immunotherapy that are still in
development. Treatment of such patients with poor prognosis is considered to be a
challenge and there is constant need for new salvage treatment regimens. The aim of this
study was to evaluate patients’ characteristics and treatment strategies and considerations
for diffuse large B cell lymphoma in our department, and to promote new therapeutic
possibilities for R/R patients with NHL DLBCL. A total of 308 patients with NHL were
treated at University Clinic for hematology from 2008 until 2020 and 49% (151) of
patients with NHL DLBCL were included in this study. Survival analysis of all analyzed
relapsed/refractory NHL patients revealed statistically significant better survival in
patients with low risk IPI score, disease stage I/1l and patients with age <60 years. R-
CHOP was superior treatment as first line regimen and in the R/R patients, ASCT was
statistically superior to other available second line treatment options. Overall survival in
patients with DLBCL that achieved complete response after initial treatment was 80%.

The incidence of disease relapse after initial treatment in the first 12 months was 18%.
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Overall survival in all treatment groups was 60% in the evaluated period of 2.5 years
follow up. A total of 60% of patients with relapsed forms of NHL DLBCL were
candidates for treatment with high-dose chemotherapy and ASCT. Other 40% patients
were not candidates for ASCT. In conclusion we confirm the need for new treatment
options for patients that relapse after ASCT and that are transplant ineligible. Patients and
disease characteristics can be used to identify high-risk patients, classify once relapsed

patients and define decision on further treatment.

Key words: relapsed and refractory lymphoma, autologous stem cell transplantation,

survival, novel target therapy

Introduction

Diffuse large B cell lymphoma (NHL DLBCL) is the most common type of
lymphoma representing 30% to 58% of cases. The incidence increases with age, DLBCL
refers to 54% of NHL (non-Hodgkin lymphoma) cases in patients over 75 years of age
(Tilly et al., 2015). A 5-year survival rates in the first-line setting can range from 60% to
70%, up to 50% of patients become refractory or relapse after treatment. Patients and
disease characteristics can be used to identify high-risk patients, classify once relapsed
patients and decision on treatment. (Cheson et al., 2014).

Autologous HSCT for transplant eligible patients is still considered the standard
treatment for patients with refractory or relapsed (R/R) DLBCL and chemotherapy-
sensitive disease (Shah et al., 2021). Transplant ineligible DLBCL patients and those who
did not respond to first line immunochemotherapy treatment have poor prognosis and
there is a need for effective salvage therapies (Harris et al., 2020). Novel targeted
therapies and emerging immunotherapies (bispecific antibodies) are being developed for
treatment of transplant-ineligible patients with R/R DLBCL (Palanca-Wessels et al.,
2015). Adverse prognostic factors for auto-HSCT identified in prospective studies
include early relapse within 12 months of induction therapy, prior exposure to rituximab,
secondary age-adjusted international prognostic index (IPI), poor performance status, and

involvement of two or more extranodal sites at relapse. Patients relapsing after auto-
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HSCT generally have a poor prognosis with limited therapeutic possibilities (Shadman et
al., 2021).

The aim of this study was to evaluate patients’ characteristics and treatment
strategies and considerations for DLBCL in our department, and to promote new
therapeutic possibilities for R/R patients with NHL DLBCL.

Patients and methods

Patients were diagnosed and treated at University Clinic for Hematology from
January 2018 until June 2020. Patient data collection was provided according to medical
treatment history. Statistical analysis was provided by Prism statistical software. Patients
were evaluated on several variables: age, comorbidities, disease stage, IPI score, first line
treatment regimen, relapse incidence, second line treatment regimen, overall survival,

disease free survival and local policy.

Results

A total of 308 patients with NHL were treated at University Clinic for Hematology
from 2008 until 2020 and 49% (151) of patients with HNL DLBCL were included in this
study. Available statistical data was found in 129 (80%) of patients with NHL DLBCL.

(Fig. 1).

Fig. 1

From the analyzed group of patients with NHL DLBCL according to gender
distribution 75 (58%) were men and 54 (42%) were women. According to age
distribution, 72 (56%) of NHL DLBCL patients were over 60 years of age. Mean age at
diagnosis was 52 years (15 to 88) and medium SA (surface area) was 1.85m? (1.5 to 2.2),
medium BMI (body mass index) was 32.3 (17.1 to 57.5). ECOG score was determined in
43% of the analyzed group of patients with NHL DLBCL. In 45% of patients ECOG
score was rated 0 and 1. And 57% of patients had no medical history of ECOG score prior
to initiation of first-line treatment. In 78% of patients with NHL DLBCL IPI index was 1
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and 2 before starting initial treatment and 20% of patients had IPI index 3 and 4.
According to disease stage before treatment initiation 51% of patients with NHL DLBCL
initially had advanced stage |11 and 1V disease, 34% of patients had stage 1l and 6% had
stage 1. In 9% of patients there is no data on specific stage of the disease in the medical
history. In the terms of first line treatment 78% of patients with NHL DLBCL were treated
with R-CHOP as first-line treatment, 17% of patients received R + other chemotherapy,
3% of patients received only chemotherapy, 2% of patients received other chemotherapy
regimens. (Fig. 2) After initial treatment 54% of patients achieved a complete response
(CR) to first-line treatment confirmed by PET CT, 18% of patients had relapse or disease
progression, 28% of the patients have an unconfirmed therapeutic response.

Fig. 2

A total of 60% (9) of patients with relapsed forms of NHL DLBCL were
candidates for treatment with high-dose chemotherapy and ASCT. Other 40% (6) patients
were not candidates for ASCT. Treatment of this patients with second line therapy is
presented at Fig. 3. After high-dose of chemotherapy with R-ICE regimen, 4 patients had
negative PET CT scan confirmed complete remission, 1 patient had residual disease
before ASCT, 3 patients didn’t complete second line chemotherapy due to lethal outcome
and 1 patient was with disease progression on PET CT. Transplanted patients received
conditioning according to BEAM regimen with median number of PBSC of 3.8x10%/kg
CD34+cells (2.5 to 6.8).

Fig. 3

Patients that were not transplant eligible received second line chemotherapy and
only one patient achieved complete response with negative PET CT.

Survival analysis of all analyzed relapsed/refractory NHL patients revealed
statistically significant better survival in patients with low risk IPI score, disease stage
I/11 and patients with age <60 years (Fig. 4). R-CHOP was superior treatment as first line
regimen and in the relapsed/refractory patients ASCT was statistically superior to other

available second line treatment options in this study (Fig. 5). Overall survival in patients
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with NHL DLBCL that achieved complete response after initial treatment was 80%. The
incidence of disease relapse after initial treatment in the first 12 months was 18%. Overall

survival in all treatment groups was 60% in the evaluated period of 2.5 years follow up
(Fig. 6).

Fig. 4
Fig. 5
Fig. 6

Discussion

Diffuse Large B-Cell lymphoma (DLBCL) is the most commonly diagnosed form
of non-Hodgkin lymphoma (NHL) in adults and accounts for approximately one third of
newly diagnosed lymphoma cases worldwide.

Accurate pretreatment evaluation and response assessment are critical to the
optimal management of patients with lymphoma. With increasing knowledge of the
disease, new prognostic factors, and a better understanding of tumor biology comes a
need to update prior systems. The IPI takes into account five factors (age, stage, LDH,
performance status, and number of extranodal sites involved). Patients within the low (IPI
0, 1), low-intermediate (IPI 2), high intermediate (IPI 3), and high-risk group (IPI 4, 5)
can expect 3-year overall survival of 91.4%, 80.9%, 65.1%, and 59.0%, respectively, if
treated with R-CHOP or one of its variants. In the analyzed group of patients 54% had
initially advanced disease stage and in the terms of survival patients with higher IPI score
had statistically significant worse survival than patients with lower IPI score.

Most patients receive an initial treatment with R-CHOP regimen. Cure rates are
high but those patients who relapse, or do not respond to initial therapy, have a poor
prognosis. (Walji and Assouline, 2020) In our group of patients RCHOP was initial
treatment regimen for 78% of patients with success rate of 80% in achievement of
complete response after first line treatment. The incidence of relapse at 2 years after initial
treatment was 18%. Approximately 40% of patients with diffuse large B-cell lymphoma
(DLBCL) will be refractory or relapse after first line therapy. Auto-HSCT is generally

not recommended as part of first-line therapy in DLBCL although recent data on PET-
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guided auto-HSCT are promising. Transplanted patients in our center that had negative
PET CT afted high dose chemotherapy had better survival after auto SCT. Adverse
prognostic factors for auto-HSCT identified in prospective studies include early relapse
within 12 months of induction therapy, prior exposure to R, secondary age-adjusted IPI,
poor performance status, and involvement of two or more extranodal sites at relapse. The
benefit of ASCT is greatest among patients with low IP1 at relapse and with late relapses
(occurring 1 year after first-line therapy) (Schmitz et al., 2019).

Although ASCT can cure a proportion of patients with R/R DLBCL, many
patients cannot undergo this procedure because of toxicity or inadequate response to
secondline chemotherapy. Before the development of chimeric antigen receptor T-cell
(CAR-T) therapy, among patients with no response to chemo-immunotherapy or who
relapse less than one year after ASCT, only 7% achieve CR following subsequent
treatment. For patients that are not transplant eligible there are still limited therapeutic
options, which was confirmed in the statistical analysis of our patients. The outcome of
this patients is poor in our center and only one patient achieved complete response to
second line therapy that was available at our hospital. So, there was a need for
improvement of second line therapy in transplant ineligible patients which was defined
in the local treatment strategy of DLBCL patients. (Fig. 7).

Fig. 7
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Pe3ume

TexoBHHM ONIMM 32 TPETMAH U PA3MUC/IYBakha 32 MAIUEHTH €O
penancupan/pedpakropeH Judy3eH KPyNHO-KJIeTOYeH JuMpoM
B0 CeBepHa MakenoHuja
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Muue HBeTaHOBCKI/Il, boxunap KowoBcku?, Tapa MOjCOBCKal, Hejan CIIacoOBCKH?,

Bojan Jla6auescku®, Ceernana Kpcrescka bankanos!, Upuna IManoscka CraBpuauc?

Y Vuusepsumemcxa knunuxa 3a xemamonozauja, Meouyuncku gaxynmem, Yuusepsumem
., Ce. Kupun u Memoouj ““, Majka Tepesa 47, 1000 Ckonje, P. Cesepna Makedonuja
2Vuusepsumemcka KIuHuKa 3a peemamonozuja, Meouyuncku gpaxynmem,
Yuusepzumem ,, Ce. Kupun u Memoouj “, Majka Tepesa 47,

1000 Ckonje, P. Cesepna Makedonuja
Hnemumym 3a npemkiuHuyka u KIWHUYKA apmaxoiocuja u moKcukouio2uja,
Meouyuncku chpaxynmem, Ynusepsumem ,, Ce. Kupun u Memoouj “, Majxa Tepesa 47,

1000 Ckonje, P. Cesepna MakedoHnuja

Kayunu 360poBu: penaric u pedppakropeH JMM(OM, aBTOJIOTHA TPAHCIUIAHTAlMja Ha

MaTUYHH KJICTKH, HPCIKUBYBALC, HOBA IICJIHA Tepam/lja

ABToNOrHaTa TpaHCIUlaHTanuja Ha MaTuuHu Kietku (ATMK) ce cmera 3a
CTaHJapJeH TepaneBTCKU MPUCTAIl 3a MAIMEHTH CO perancen u pedpakropeH nudys3eH
kpynHo-kineroueH numbom (AJIBKJI) kou ce momoOHM 3a TpaHCIJIaHTalnMja. 3a
MAlMeHTUTE KOW HE C€ MOJO00HM 3a TpaHCIUIAHTAIlHja, TIOCTOJaT HEKOJKY TEepareBTCKH
OTIIIMH, HOBU HACOUYEHH TE€PAIMU M UMYHOTEpaIja KO c¢ YIITE Ce BO pa3Boj. I peTMaHOT
Ha TakBU MAalMEHTH CO JIOIIa MPOTHO3a C€ CMETa 3a MPEIU3BHK U MOCTOM MOCTOjaHa
notpeba o HOBH peXUMH Ha TpeTMmaH. Llenta Ha oBaa cTyamja Geme a ce mMporeHar
KapaKTEepPUCTUKUTE Ha MAIIUEHTUTE U CTPATETUUTE 32 TPETMAaH U /1a C€ IPOMOBHUPAAT HOBU
TEpaneBTCKH MOXKHOCTH 3a penancHu-pegpakrepuu nanuentu co JJIBKJI. Bkynno 308

nanueHTu co HXJI oune TPETUPAHU HA yHI/IBCp3I/ITCTCKaTa KJIIMHHUKA 3a XeMaTOJ'IOFI/Ija o1

*Corresponding author e-mail: aleksandrapivkova@yahoo.com 10



mailto:aleksandrapivkova@yahoo.com

doi: Original scientific paper

2008 mo 2020 roguna u 49% (151) ox mauuentute co HXJI AJIBKJI Oune BkiaydeHH BO
oBaa  CcTyaMja. AHanu3aTa Ha  TNPEKUBYBalke HAa  CUT€  aHAIM3HUPAHU
penancupann/pedpaxkrepan JJIBKJI nanueHTn OTKpH CTAaTHCTHYKH 3HA4YajHO 0JI00pO
MPeXXUBYBamkE Kaj manueHTH co Hu30k pu3uk UIIN pesynrat, dasza I/II na Gonecra u
nanueHT Ha Bo3pact <60 rogunu. R-CHOP 6emie cynepruopeH TpeTMaH Kako pekuM Ha
1pBa JIMHU]jA M Kaj MalMeHTUTE cO penancHu pedpakrepan popmu Ha 6onect, ATMK
Oellle CTaTUCTUYKHU CYNEPUOPEH TEPaNUCKU MPHUCTall BO OJHOC HAa JIPYTHTE JOCTAITHU
OTIIMH 32 TPETMaH o7 BTopa juHuja. LlemocHoTo npexxuByBame kaj nanuentu co J1JIBKJI
KOU MOCTUTHAJIE IIEJIOCEH OTOBOP MO MOYeTHHOT TpeTMaH oemre 80%. Muanuaennara Ha
penarnc Ha 6oJiecTa 1Mo MOYeTHUOT TpeTMaH Bo npBute 12 mecenu Oemie 18%. LlenocnoTo
MPEeKUBYBAkE BO CUTE IpynH Ha TpetMmaH Oemie 60% BO MpPOIEHETHOT Mepuo oxa 2,5
roauHu cienemwe. Bkynuo 60% on nmanuentute co penancupanu popmu Ha JIJIBKIT 6une
KaHJUJATH 32 TPETMaH cO BHCOKH 103U Ha xemorepanuja u ATMK. Ocranature 40%
nanueHTn He O0ea kaHauaatu 3a ATMK. Kako 3akiydok, ja moTBpyBame morpedara o
HOBHM OIIIIMU 32 TPETMaH 3a NalueHTu kou penancupaat no ATMK u He ce mogo0OHu 3a
TpaHcIaHTanuja. [lanuenTuTe u KapakTepUCTUKUATE HAa OojlecTa MOXe Jja ce KOPUCTAT
3a Ja ce UJSHTU(PHUKYBaaT BHCOKOPU3UYHHUTE TNAIMEHTH, Jla c€ Kiacuuiupaat

NAUEHTUTE CO peliaric Ha 0oJiecT U J1a ce erHHpa OJJIyKa 3a IOHATaMOIIIEH TPETMaH.
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NHL T cell
B cell 5%(15)
Lymphoma
15%(47)

NHL DLBCL
49%(151)

FL
31%(95)

FL- follicular lymphoma, NHL DLBCL- diffuse large B cell non Hodgkin lymphoma

Fig. 1. NHL patients treated at University Clinic for Hematology in the period from
January 2018 till June 2020.
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mR -CHOP  mR+ other chemotherapy  mchemotherapy alone other

Fig. 2. First line treatment of NHL patients treated at University Clinic for Hematology

in the period from January 2018 till June 2020.
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EGEM-P ER-GEM-P mR-MATRIX =CR-CODOXM/R-IVAC ®R-CHOP

Fig. 3. Second line treatment of transplant ineligible NHL patients treated at University

Clinic for Hematology in the period from January 2018 till June 2020.
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Fig. 4. OS of patients according to disease stage at diagnosis and IP1 score (p=0.02).
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Fig. 5. OS of patients according to age (p=0.02) and type of first line treatment
(p=0.0165).
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Fig. 6. OS of relapsed/refractory NHL patients after secondline treatment.
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Local treatment strategy for patients with NHL DLBCL

) Newly diagnosed patient with IPIl index
I\Hﬂlsltologlly subtlype NHL DLBCL ECOG
olecular analysys / \::omorbidities, age, disease stage

R-CHOP 21

R+ other

mini R-CHOP

|

chemotherapy

Complete respons
Evaluation and follow up with PET CT

Relapse/progression
Confirmed with PET CT and

Transplant eligible OIS ERD 227 Transplant ineligible
R-ICE + ASCT REEGE
BEAM GEM-P
Follow up R-CODOX-MIVAC
PET C?T 3.,6,12 months (polatuzumab+BR)
after first line treatment

Fig. 7. Local treatment strategy for patients with NHL DLBCL.
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