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SUMMARY: Management of relapsed/ refractory diffuse large B-cell lymphoma (R/ R DLBCL) has undergone significant transformation in recent 
years. Second line therapy has shifted from conventional salvage regimens toward immunotherapy-based approaches. CAR T-cell therapy is now 
the preferred option for patients with early relapse or primary refractory disease, while salvage chemoimmunotherapy followed by autologous 
stem cell transplantation consolidation remains reserved for younger, fit individuals with late relapses. Bispecific antibodies (BiAbs) combined 
with chemotherapy (i.e., glofitamab plus GemOx) offer effective alternatives for transplant-ineligible patients. Additional novel options include 
Pola-BR and tafasitamab-lenalidomide, particularly for elderly or frail individuals. In third line and later settings, treatment is increasingly 
individualized. CAR T-cell therapy remains the preferred modality if not previously administered; otherwise, BiAbs (glofitamab, epcoritamab, 
odronextamab), antibody-drug conjugates (loncastuximab tesirine, brentuximab vedotin), and lenalidomide-based regimens are considered. 
Real-world data from the NiHiL registry support the clinical utility of these novel agents and demonstrate improved survival outcomes following 
their integration into routine clinical practice.
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SOUHRN: Management relabovaného/ refrakterního difuzního velkobuněčného B-lymfomu (R/ R DLBCL) prošel v posledních letech významnou 
proměnou. Léčba druhé linie se posunula od konvenčních záchranných režimů směrem k přístupům založeným na imunoterapii. Terapie pomocí 
CAR T-lymfocytů je nyní preferovanou možností u pacientů s časným relapsem nebo primárně refrakterním onemocněním, zatímco záchranná 
chemoimunoterapie následovaná konsolidací autologní transplantací kmenových buněk zůstává vyhrazena pro mladší, celkově fit jedince 
s pozdními relapsy. Bispecifické protilátky (BiAbs) v kombinaci s chemoterapií (např. glofitamab plus GemOx) představují účinné alternativy 
pro pacienty nevhodné k transplantaci. K dalším novým možnostem patří Pola-BR a kombinace tafasitamab-lenalidomid, zejména u starších 
nebo křehkých pacientů. Ve třetí linii a později je léčba stále více individualizovaná. Terapie CAR T-lymfocyty zůstává preferovanou modalitou, 
pokud dosud nebyla použita; v opačném případě se zvažují bispecifické protilátky (glofitamab, epcoritamab, odronextamab), protilátko-lékové 
konjugáty (loncastuximab tesirin, brentuximab vedotin) a režimy založené na lenalidomidu. Reálná data z registru NiHiL podporují klinickou 
užitečnost těchto nových léků a ukazují na zlepšení přežití po jejich zařazení do běžné klinické praxe.

KLÍČOVÁ SLOVA: difuzní velkobuněčný B lymfom –  relaps –  refrakterní –  léčba –  data z reálné praxe

ther fail to respond to initial therapy or 
experience disease progression or re-
lapse, referred to as relapsed/ refractory 
(R/ R) DLBCL.

Expanding spectrum of novel thera-
peutic strategies is now available in the 
management of R/ R DLBCL, particularly 
T-cell-engaging therapies (CAR T-cell 

the median age at diagnosis in the 
seventh decade of life. DLBCL is curable, 
with 60– 70% cure rate using the first-
line R-CHOP regimen and, more recently, 
Pola-R-CHP for patients with high-inter-
mediate- or high-risk disease according 
to the International Prognostic Index 
(IPI) [2]. However, 30– 40% of patients ei-

INTRODUCTION
Diffuse large B-cell lymphoma (DLBCL) 
is the most common type of non-Hodg-
kin lymphoma (NHL), accounting for 
30– 40% of B-cell NHLs (B-NHLs), with 
approximately 700 new cases diagnosed 
annually in the Czech Republic [1]. The 
incidence of DLBCL rises with age, with 
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mune-based therapies offering a realis-
tic possibility of meaningful and durable 
remissions. Management at this stage is 
highly individualized and determined by 
multiple variables, including age, ECOG 
performance status (PS), comorbidity 
profile, and prior lines of therapy.

Whenever feasible, enrolment in a pro-
spective clinical trial remains the pre-
ferred option, as it offers access to novel 
investigational agents. For patients who 
have not received CAR T-cell therapy in 
earlier lines, are ≤75 years of age (or even 
older with excellent fitness), and present 
with adequate ECOG PS, CAR T-cell should 
be considered the treatment of choice. 
Currently approved products in this set-
ting –  axicabtagene ciloleucel (axi-cel), 
lisocabtagene maraleucel (liso-cel), and 
tisagenlecleucel (tisa-cel) –  have demon-
strated efficacy, with long-term remission 
in a subset of patients with chemo refrac-
tory disease which could be considered 
as potentially curable [7– 9]. 

Among patients relapsing after CAR 
T-cell therapy or those ineligible for 
this approach several options could be 
considered. BiAbs targeting CD20  and 
CD3 antigens –  such as glofitamab, ep-
coritamab or odronextamab –  repre-
sent one option for patients with ECOG 
PS 0– 1, with relatively high chances of 
achieving response, including complete 
remission  [10– 12]. Another alternative 
is the use of ADC like loncastuximab te-
sirine or polatuzumab vedotin (the lat-
ter in combination with bendamustine 
and rituximab [Pola-BR]) [13]. Chemoim-
munotherapy remains an option for rel-
atively fit patients. 

For patients with limited physiologi-
cal reserves or advanced age, less inten-
sive targeted therapeutic strategies are 
preferred. These include lenalidomide-
based regimens (rituximab  +  lenalido-
mide, tafasitamab + lenalidomide) [14]. 

In the setting of severe frailty, poor 
ECOG PS, or rapid clinical deterioration, 
management is generally limited to pal-
liative chemo- or radiotherapy, with the 
primary objective of symptom control 
and preservation of quality of life.

therapy is now approved for patients 
with high-risk DLBCL who fail to achieve 
complete metabolic remission after first-
line treatment, including those with PR, 
stable disease, primary progression, or 
relapse within 12 months of completing 
initial therapy.

Other immunotherapy strategies –  
including immunomodulatory agents, 
checkpoint inhibitors, and BiAbs –  are 
also being investigated or incorporated 
into practice. One promising approach 
in this context is the combination of 
the anti-CD20 × anti-CD3 BiAb glofita-
mab with gemcitabine and oxaliplatin 
(GemOx). This regimen combines the di-
rect cytotoxic effect of GemOx with the 
potent T-cell– mediated immune acti-
vation induced by glofitamab. In the 
randomized registration trial, glofita-
mab  +  GemOx demonstrated an over-
all survival (OS) benefit (primary end-
point) in comparison with R-GemOx in 
heavily pretreated and transplant-ineli-
gible patients, with a manageable safety 
profile. Although this study raised some 
important questions, this combination 
has been approved in EU countries by 
EMA and offers an option for patients, 
who are not candidates for CAR T-cell 
therapy [6]. 

For similar patient population, other 
treatment options include conventional 
chemoimmunotherapy (platinum-, 
gemcitabine-, or bendamustine-based 
regimens, including Pola-BR), immuno-
therapy combinations such as tafasita-
mab plus lenalidomide or rituximab plus 
lenalidomide, participation in clinical 
trials, or best supportive/ palliative care.

THIRD-LINE TREATMENT 
AND BEYOND
For patients who fail the second line 
therapy, treatment options were histor-
ically limited to mostly palliative, con-
sisting of gemcitabine- or bendamus-
tine-based chemotherapy regimens 
with modest efficacy. In recent years, 
however, the therapeutic paradigm has 
undergone a  transformation, with the 
emergence of novel targeted and im-

therapy, bispecific antibodies  [BiAbs], 
immunomodulatory agents, checkpoint 
inhibitors), antibody-drug conjugates 
(ADC), and other targeted agents  [3]. 
Based on the results of registration trials, 
these strategies have the potential to 
improve the historically poor prognosis 
of R/ R DLBCL patients. However, validat-
ing these approaches in routine clinical 
practice requires robust real-world data.

This article reviews current treatment 
modalities for R/ R DLBCL and demon-
strates the importance of real-world 
evidence (RWE) analyses from registry 
datasets.

SECOND LINE TREATMENT
The standard second-line treatment 
for R/ R DLBCL consisted of salvage 
chemoimmunotherapy using platinum-
containing regimens –  cisplatin-based 
(R-ESHAP, R-DHAP) or carboplatin-based 
(R-ICE) –  combined with the monoclo-
nal antibody rituximab until 2022. Dur-
ing salvage induction therapy, patients 
typically undergo peripheral blood stem 
cell collection after prior stimulation 
with granulocyte colony-stimulating 
factor (G-CSF). Those who achieve ade-
quate disease control (complete remis-
sion [CR] or partial remission [PR]) pro-
ceed to high-dose chemotherapy, most 
commonly the BEAM conditioning reg-
imen, followed by autologous stem cell 
transplantation (ASCT) using previously 
harvested, cryopreserved hematopoietic 
stem cells. Eligibility for this approach is 
generally limited to fit younger patients 
(≤65– 75  years) without significant co-
morbidities, representing approximately 
half of all R/ R DLBCL cases. Even among 
patients initially considered as candi-
dates for ASCT, some patients to achieve 
a sufficient response to salvage therapy 
and therefore cannot proceed to ASCT. 
Furthermore, subsequent relapse re-
mains a  concern even after successful 
ASCT.

CAR T-cell therapy has been approved 
in the second line setting since 2022, 
with broader adoption in the Czech Re-
public since 2023  [4,5]. This immuno-
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and extranodal involvement, labora-
tory results, and prognostic scores. This 
form is used at both initial diagnosis 
and relapses. The treatment form con-
tains the treatment plan and detailed in-
formation on therapy, including chem-
otherapy regimens, number of cycles, 
monoclonal antibody therapy, radio-
therapy, stem cell transplantation, CAR 
T-cell therapy, and others. Response as-
sessment is adapted to the current re-
sponse criteria for lymphomas [15]. The 
follow-up form is updated at least once 
a year and includes follow-up status, re-
sponse to the most recent therapy, date 
of relapse, and/ or death. Data quality is 
ensured through audits, typically con-
ducted twice a year.

The registry platform has repeatedly 
been used for data analyses in academic 

tal, which covered all key aspects of data 
collection and usage in compliance with 
GDPR regulations, was signed. The pro-
ject was approved by the relevant eth-
ics committee.

Patients are enrolled at the time of lym-
phoma diagnosis after signing informed 
consent, and their data are recorded in 
anonymized form. Data are submitted 
electronically via a  secure online sys-
tem. The following forms are available 
for each patient: registration form, dia
gnostic form, treatment form, follow-up 
form, and other malignancies form. The 
diagnostic form includes final diagnosis 
according to the current World Health 
Organization (WHO) classification sys-
tem (including a copy of the histopatho-
logical report), date of diagnosis, clinical 
stage, presence of B symptoms, nodal 

THE NIHIL REGISTRY
The Czech national non-Hodgkin lym-
phoma (NHL) registry “NiHiL” (registered 
in ClinicalTrials.gov under NCT03199 
066) was established in 1999 by the 
Czech Lymphoma Study Group (CLSG) 
to monitor epidemiological data, treat-
ment modalities, and outcomes of NHL 
patients in real-world clinical prac-
tice. The registry has collected data on 
25,454 unique NHL cases from its begin-
ning through mid-2025.  Approximately 
70% of all NHL patients in the Czech Re-
public treated at one of the eight uni-
versity hospital-based intensive cen-
tres of intensive haematology care or 
collaborating regional hospitals have 
been included in the registry in recent 
years (Fig. 1). The agreement between 
the CLSG and each participating hospi-

Fig. 1. Haematology centres in the Czech Republic by annual contribution to the NiHiL registry. 
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tients achieving PR. Median PFS was 
3  months and median OS 11  months. 
Lack of treatment response was the 
dominant adverse prognostic factor for 
both PFS (P  <  0.01) and OS (P  =  0.01). 
Outcomes were better in patients with 
only three prior lines compared to those 
with ≥ 4 lines of therapy, supporting an 
earlier integration of glofitamab in the 
treatment strategies.

Beyond individual regimens, popula-
tion-level registry data can reveal how 
the introduction of innovative modalities 
transforms therapeutic outcomes over 
time. In a recent NiHiL registry analysis of 
312 patients receiving third-line therapy, 
outcomes were compared across two 
eras defined by CAR T-cell availability: Era 
1  (2018– 2020, prior to the broad adop-
tion of CAR T-cell) and Era 2 (2021– 2023). 
The incorporation of CAR T cells, BiAbs, 
and ADC was associated with significant 
improvements in survival: 2-year OS in-
creased from 29% to 43% (P = 0.01) and 
2-year event-free survival from 13% to 
24% (P  =  0.01). Response rates also in-
creased significantly, with ORR improving 
from 30% to 46% (P = 0.01) and CR rates 
from 18% to 30% (P = 0.02). Treatment 
patterns shifted accordingly, with CAR T-
cell use rising from 6% to 32% and novel 
agent use from 13% to 22% (P  <  0.01). 
These findings demonstrate that the 
rapid adoption of novel agents into rou-
tine practice can yield population-level 
survival benefits within just a few years.

Taken together, these RWE analyses 
underscore two key messages: first, that 
real-world outcomes, while sometimes 
more modest than those reported in 
trials, confirm the clinical utility and man-
ageable safety profiles of novel agents 
such as Pola-BR and glofitamab; and 
second, that the incorporation of these 
and other innovative modalities into R/ R 
DLBCL management is already yielding 
measurable survival benefits at the pop-
ulation level. Continued prospective reg-
istry analyses will be essential to refine 
patient selection, optimize sequencing 
strategies, and maximize the impact of 
these therapies in daily practice.

ficacy and safety of novel therapeutic 
modalities in R/ R DLBCL, their eligibility 
criteria often exclude a substantial pro-
portion of patients encountered in rou-
tine practice [19]. Consequently, RWE is 
essential to capture the outcomes, toler-
ability, and treatment patterns in unse-
lected, heterogeneous patient popula-
tions in a daily practice.

One example of regimen-specific RWE 
is the national registry-based analysis 
of Pola-BR regimen in transplant-inel-
igible patients with R/ R DLBCL. In a co-
hort of 21  individuals from the NiHiL 
registry, median OS reached 8.7 months 
and median progression-free survival 
(PFS) 3.8 months, with an ORR of 33%. 
The toxicity profile was consistent with 
the pivotal GO29365 trial (Pola-BR arm: 
N  =  40, N  =  106  in the extension co-
hort), most commonly including grade 
3– 4  neutropenia (29%), thrombocy-
topenia (38%), anaemia (19%), infec-
tions (24%), and peripheral neuropa-
thy (5%)  [20]. Notably, 19% of patients 
received Pola-BR as a bridging therapy 
during CAR T-cell manufacturing, high-
lighting its utility beyond palliative in-
tent. Although survival outcomes were 
less favourable than in the trial setting 
–  likely reflecting higher baseline frailty 
and disease burden –  the regimen dem-
onstrated a  manageable safety profile 
and clinically meaningful activity in this 
population [21]. 

A further illustration of the grow-
ing RWE dataset comes from the com-
passionate use program of glofitamab 
in the Czech Republic  [22]. Altogether 
26 patients with heavily pretreated R/ R 
DLBCL (median of 3  prior lines; range 
3– 5) were analysed, including 38% with 
prior CAR T-cell therapy. The median age 
was 73 years (compared to 66 years in 
the pivotal trial), CRS occurred in 42% of 
patients (versus 63%), all grade 1– 2, with 
no neurotoxicity observed [23]. Among 
23  evaluable patients, the ORR was 
52%, with 30% achieving CR (compared 
to 52% ORR and 37% CR in the pivotal 
trial). However, post-CAR T-cell failure re-
sponses were limited, with only 2/ 8 pa-

studies, named patient programs, highly 
innovative treatment regimens (e. g., 
ibrutinib for mantle cell lymphoma [16], 
brentuximab vedotin for anaplastic 
large-cell lymphoma,  [17] Pola-BR for 
R/ R DLBCL  [18]), as well as for the ap-
proval and clinical implementation pro-
cess of these therapies in routine prac-
tice in the Czech Republic. Based on its 
large patient population, comprehen-
sive dataset, and long-term follow-up, 
the NiHiL registry is one of the most ex-
tensive of its kind in Europe.

However, maintaining the registry for 
more than 25 years requires addressing 
several challenges. One is the need to 
adapt to evolving histopathological clas-
sifications –  for example, the 5th edition of 
the WHO classification introduced sub-
stantial changes, particularly in defining 
molecular subtypes of aggressive B-NHL 
and in grading of follicular lymphoma. 
Such updates must be implemented in 
a way that preserves compatibility with 
earlier classifications, often requiring ret-
rospective review of previously entered 
data. Another challenge is tracking treat-
ment modalities, especially in light of the 
rapid development of novel therapies for 
NHL. To accurately capture data on pa-
tients receiving these treatments, the 
registry must be updated continuously 
and in near real time.

As diagnostic and therapeutic modal-
ities continue to expand, the volume of 
collected data will grow accordingly. The 
registry’s functionality still relies heavily 
on local data centres at participating in-
stitutions. New technologies such as ar-
tificial intelligence (e. g., for extracting 
data from hospital information systems 
and converting them into structured 
registry entries) could substantially 
streamline and accelerate this process in 
the future. The projects using the NiHiL 
registry had repeatedly been supported 
by grants from the Ministry of Health of 
the Czech Republic.

REAL-WORLD EVIDENCE
While randomized clinical trials remain 
the gold standard for establishing ef-
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CONCLUSION
DLBCL has evolved from a  uniformly 
fatal malignancy in the first half of the 
20th century to a disease that is curable 
in a  substantial proportion of patients 
First‑line therapy evolved from CHOP to 
R‑CHOP and, more recently, Pola‑R‑CHP 
(IPI 3– 5), while ASCT became an estab-
lished consolidation strategy in R/ R 
disease.

Therapeutic innovation has been par-
ticularly pronounced in R/ R DLBCL. Im-
munotherapeutic approaches, nota-
bly CAR T-cell therapy, BiAbs, and ADC, 
have emerged as key treatment modal-
ities and are now being shifted into ear-
lier treatment lines. Optimal sequenc-
ing and integration of these therapies 
within existing treatment algorithms 
remain the subject of ongoing clinical 
investigation.

Until recently, DLBCL therapy has been 
predominantly “molecularly agnos-
tic”, applicable across all subtypes. Re-
cent studies have begun to explore tar-
geted therapies for biologically defined 
subgroups characterized by recurrent 
genetic alterations, but broader imple-
mentation of such precision approaches 
is currently constrained by the cost and 
turnaround time of molecular profiling. 
Nevertheless, the adoption of person-
alized treatment strategies is promising 
for improving outcomes, particularly for 
patients with high-risk R/ R DLBCL.
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