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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/11 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%. 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.
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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).

NHL DLBCL
49%(151)

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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Fig. 2. First line treatment of NHL patients treated at University Clinic for Hematology in the period from January

2018 till June 2020.

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 t0 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 and 2 before starting initial treatment and 20%
of patients had IPI index 3 and 4.

E GEM-P m R-GEM-P 5 R-MATRIX ® CR-CODOXM/R-IVAC m R-CHOP

period from January 2018 till June 2020.
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Second line treatment of transplant ineligible NHL patients treated at University Clinic for Hematology in the



A. Pivkova Veljanovska, S. Trajkova, L. Chadievski, M. Cvetanovski, B. Kocovski, T. Mojsovska, D. Spasovski,
46 B. Labachevski, S. Krstevska Balkanov, I. Panovska Stavridis

100%=
90%=

80%=

70%=

60%- = Stage III/IV

50%= Stage I/l
40%=

overall survival

30%=
20%=

10%=

0% T T T T
0 5 10 15 20

months after initial treatment

100%=

90%—

IPI intermediate risk
80%=1 IPI low risk

70%= IPI high risk

60%=

50%—

40%=

30%=

overall survival

20%=

10%=

o/
/0

10 20
months after treatment

Fig. 4. OS of patients according to disease stage at diagnosis and IPI 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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According to disease stage before treatment initiation
51% of patients with NHL DLBCL initially had advanced
stage Il and 1V disease, 34% of patients had stage Il and
6% had stage I. 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.

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 t0 6.8).

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 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).

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.

Local treatment strategy for patients with NHL DLBCL
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Local treatment strategy for patients with NHL DLBCL.
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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-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 IPI 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).
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Pe3ume

TexkoBHM ONIIIMU 32 TPETMAH U PA3MUCJIYBaKHA 32
MalMEeHTH CO pejancupan/pedpaxkropeH a1udys3eH
KPYNHO-KJeTo4eH JuMpom Bo CeBepHa Makenonuja
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YVhusepsumemcka knunuka sa xemamonoauja, Meouyuncku gaxyimem, Yuueepsumem ,, Cé.
Kupun u Memoouj “, Majka Tepesza 47, 1000 Cronje, P. Ceseprna Maxedonuja
2Vuusepsumemcka knunuka 3a pesmamonoauja, Meouyuncku gpaxynmem, Yuueepsumem
,, Ce. Kupun u Memoouj “, Majka Tepesza 47, 1000 Cronje, P. Ceseprna Makedonuja
SUncmumym 3a npemknunuuka u Kiunuuka apmaxonoauja u mokcukonozuja, Meouyuncku
gaxyimem, Yuusepzumem ,, Ce. Kupun u Memoouj*, Majxa Tepesa 47, 1000 Ckonje, P.
Cesepna Makedonuja

Kayunu 300poBu: penarc u peppakropeH JuM(oM, aBTOJIOTHA TPAHCIUIAHTAIM]a HA MATHYHU KIICTKH, IPEKUBYBAIbE,
HOBA IIeJIHA Teparuja

ABTONOrHaTa TpaHCIUIaHTanuja Ha MatudHu KieTkn (ATMK) ce cmera 3a cTaHmapieH TepaneBTCKM HpHCTAIl 3a
MallMeHTH CcO penancen u pedpaktopeH mudyseH KpymHo-kieroueH mmMpom (JJIBKJI) xom ce momoOHHM 3a
TpaHCIUTaHTaIMja. 32 MAMeHTUTE KOW He ce MOJO0HN 3a TPAaHCIUIAHTAIH]ja, TIOCTOjaT HEKOJIKY TepPareBTCKH OIIUH, HOBU
HACOYCHU Tepanuy ¥ MMyHOTEparnuja KoM C€ yIITe ce BO pa3Boj. TpeTMaHOT Ha TaKBM MALMEHTH CO JIOIIA MPOTHO3a ce
cMeTa 3a NPeIu3BHK M ITOCTOW MOCTOjaHa NoTpeda oJ] HOBM PEXMMHM Ha TperMmaH. Llenra Ha oBaa crynuja Oemie na ce
MPOLICHAT KAPaKTEPUCTUKUTE HA TALMEHTHTE W CTPATerMHUTE 3a TPETMAaH M JIa Cc€ NPOMOBHpAaT HOBHM TEPAINCBTCKU
MOKHOCTH 3a pesancHu-pedpakrepuu mamuentu co JJIBKJL. Bkymuo 308 mammentu co HXJI Ouie TperupaHu Ha
YHuBep3uTeTCKaTa KIMHKKA 3a Xemarosoruja o 2008 1o 2020 roauna u 49% (151) ox narmentute co HXJI IJIBKJI Ouie
BKJIyUY€HHM BO OBaa CTyAWja. AHajM3aTa Ha NPEKUBYBAmbE Ha CHUTE aHAIM3MpaHu penarcupanu/peppakrepun JJIBKIT
MAIMEeHTH OTKPH CTaTUCTUYKH 3HAYajHO 1MOJ00PO MpEeKUBYBame Kaj MarueHTn co Hu3ok pusuk WUIIN pesynrat, dasa I/11
Ha OojecTa u manueHTH Ha Bo3pact <60 roguan. R-CHOP Genre cynepropeH TpeTMaH Kako PeKUM Ha TIpBa JIMHUja U Kaj
HalMeHTHTe co perancHu pedpaxrepau popmu Ha Oonect, ATMK Gemie cTaTHCTHYKH CYTIEpHOPEH TEPAMCKH MIPUCTAI BO
OJTHOC Ha JIPYTUTE JOCTAIHU OIILMH 32 TPETMaH 0J1 BTopa JuHHuja. LlerocHoTo npexxuByBame kaj naunent co JJIBKJI kon
MOCTUTHAJIE 1IEJIOCEH OJTOBOP MO MOYeTHHOT TpeTMmaH Oemre 80%. MHnmueHnaTa Ha penamnc Ha O6osiecta 1Mo MOYeTHUOT
TpeTMan Bo mpBuTe 12 mecemu Oeme 18%. IlemocHOTO mpekwWBYBame BO CUTE Tpymu Ha TperMaH Oeme 60% Bo
MPOLEHETHOT TMeproA oJ1 2,5 TomuHu cieneme. BkynHo 60% ox maunenture co penancupanu ¢popmu Ha JIJIBKII Gune
KaHAWJATH 3a TpeTMaH co BUCOKM 103u Ha xemotepanuja 1 ATMK. Ocranature 40% mnanueHTn He Oea KaHIUIATH 3a
ATMK. Kako 3aKki1ydok, ja HOTBpIyBaMe noTpedara 01 HOBU OMIIMH 3a TPETMaH 3a MalueHTH Kou penarncupaat mo ATMK
U He ce Moj00HM 3a TpaHCIUIaHTanMja. [lalMeHTHTe N KapakTepUCTUKUTE Ha OosiecTa MOKe Ja ce KOpHUCTaT 3a Jia ce
nIeHTH(HUKYBaaT BUCOKOPU3UYHHUTE MAIMEHTH, 12 ce KIacH(UIMpaaT MalueHTUTe CO pesarc Ha OoJiecT U j1a ce JieuHupa
OJUTyKa 3a IIOHATAMOIIICH TPETMaH.
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