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Brief characteristic of the investigated matter

Hodgkin lymphoma (HL) is currently one of the most curable malignancies in adults,
with modern treatment approaches achieving long-term remission in the majority of
patients. Despite substantial advances in diagnosis and treatment, however, a
number of clinical questions remain unresolved. A proportion of patients experience
relapse or develop refractory disease, while long-term survivors may face serious late
effects of anticancer treatment, including secondary malignancies. A major objective
of current research is therefore to maintain the high efficacy of treatment while
reducing its acute and, in particular, long-term toxicity. Over recent decades, the
development of treatment strategies for HL has increasingly focused on
individualising therapy according to disease stage, prognostic factors, and early
treatment response. Metabolic imaging using FDG-PET/CT has assumed an
important role in this process, enabling more accurate assessment of treatment
response and facilitating PET-adapted treatment strategies. At the same time,
additional clinical and biological factors are being investigated to improve the
identification of patients at increased risk of treatment failure. Optimisation of HL
treatment therefore involves both treatment de-escalation in patients with a
favourable prognosis and a good treatment response, and treatment intensification or
the use of novel therapeutic approaches in patients with high-risk, relapsed, or
refractory disease. An important component of this approach is the evaluation of the

prognostic significance of extranodal involvement, metabolic and biological markers,
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including PD-L1 expression, as well as long-term treatment-related complications.
More accurate risk stratification and individualisation of treatment strategies thus

represent key prerequisites for further improving outcomes in patients with HL.

Objectives of the work

The aim of the present dissertation is to contribute to the optimisation and
individualisation of treatment strategies for patients with Hodgkin lymphoma by
evaluating the efficacy of treatment approaches of varying intensity and identifying
selected prognostic factors. The publications included in the dissertation focus on the
potential for treatment de-escalation in early favourable-stage disease and on
optimising treatment intensity in early unfavourable and advanced-stage Hodgkin
lymphoma. Other studies evaluate the role of PET/CT in the assessment of treatment
response and prognosis, treatment outcomes in relapsed and refractory Hodgkin
lymphoma, and the prognostic significance of selected clinical and biological factors,
particularly extranodal involvement and PD-L1 expression. The dissertation also
addresses the long-term consequences of anticancer treatment, with particular
emphasis on the risk of secondary malignancies. The common objective of the
presented studies is to contribute to more accurate risk stratification and to the
selection of treatment strategies that maintain high therapeutic efficacy while

reducing both short- and long-term toxicity.

Employed methodologies

The methodological approaches employed in the publications included in the
dissertation can be divided into several main areas. The first comprises prospective
multicentre randomised clinical trials conducted by the German Hodgkin Study Group
(GHSG), focusing on the optimisation of first-line treatment intensity in early and
advanced stages of HL and on the use of PET/CT to guide decisions regarding
subsequent radiotherapy. The second area comprises retrospective clinical studies
and analyses of real-world clinical data focusing on treatment outcomes in relapsed
and refractory HL and on the prognostic significance of PET/CT prior to autologous
haematopoietic stem cell transplantation. The third area includes retrospective
analyses of clinical and biological prognostic factors, particularly extranodal
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involvement and PD-L1 expression assessed by immunohistochemistry. A separate
area involves the long-term follow-up of patients after treatment for HL, with a focus
on the incidence of secondary malignancies and their association with previous

anticancer treatment.

The studies employed standard methods for assessing treatment response,
progression-free survival, and overall survival, together with appropriate statistical
methods for analysing prognostic factors and comparing treatment strategies. The
standardised incidence ratio (SIR) and absolute excess risk (AER) were used to
assess secondary malignancies. The combination of prospective clinical trials,
retrospective analyses, and real-world clinical data enabled the evaluation of both the
efficacy of individual treatment strategies and the prognostic significance of selected
clinical, imaging, and biological factors, as well as the long-term consequences of

treatment for HL.

Obtained results

The first area of research focused on the optimisation of first-line treatment for HL. In
patients with early-stage favourable disease, reducing treatment to two cycles of
ABVD followed by radiotherapy at a dose of 20 Gy was shown to maintain high
treatment efficacy while reducing toxicity [1]. In early-stage unfavourable disease,
moderate intensification of chemotherapy by incorporating two cycles of escalated
BEACOPP improved disease control, although at the cost of increased toxicity [2]. In
advanced-stage disease, reducing treatment from eight to six cycles of escalated
BEACOPP, together with PET-guided restriction of subsequent radiotherapy, was
shown to maintain high treatment efficacy while reducing toxicity [3]. Long-term

follow-up subsequently confirmed the favourable outcomes of this treatment strategy
[4].

The second area focused on the treatment of relapsed and refractory HL and the
prognostic significance of PET/CT. An analysis of real-world clinical data from the
Czech Republic and Slovakia confirmed the efficacy of brentuximab vedotin in
previously treated patients with relapsed or refractory HL, with higher complete
remission rates achieved in patients who had received fewer prior lines of therapy [5].
PET/CT assessment prior to autologous haematopoietic stem cell transplantation
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demonstrated significantly better progression-free survival and overall survival in
patients with negative PET findings compared with PET-positive patients, thus
confirming the importance of metabolic treatment response for prognostic

stratification before transplantation [6].

The third area of research focused on prognostic factors and the long-term
consequences of treatment for HL. Extranodal involvement was associated with
significantly worse progression-free and overall survival, with liver involvement being
associated with a particularly unfavourable prognosis [7]. PD-L1 expression on
Hodgkin and Reed-Sternberg cells was demonstrated in the majority of evaluated
patients, and its association with clinical and pathological characteristics and disease
prognosis was analysed [8]. Long-term follow-up of patients treated for HL further
demonstrated an almost threefold higher incidence of secondary malignancies
compared with the general population (SIR = 2.9). Lung cancer (17.5 %) and breast
cancer (15.6 %) accounted for the largest proportions of secondary malignancies,
while a markedly increased relative risk was also observed for haematological
malignancies, particularly non-Hodgkin lymphoma (SIR = 13.1) and leukaemia (SIR =
5.8). Previous radiotherapy was an important risk factor for the development of

secondary malignancies [9].

The results of the presented studies contributed to the optimisation of treatment
intensity across different stages of Hodgkin lymphoma, confirmed the importance of
PET/CT and selected clinical and biological factors for prognostic stratification, and
highlighted the need to consider the long-term toxicity of treatment. Taken together,
these findings support the current concept of individualised treatment for HL, with the
aim of maintaining a high probability of long-term disease control while reducing both

early and late treatment-related adverse effects.

Applicant’s contribution

Of the nine published articles included in the thesis, the applicant was the first and/or
corresponding author of three (33%). In these studies, the applicant made a
substantial contribution to the study design, analysis and interpretation of the results,
and preparation of the manuscript. In the remaining publications, as a co-author, the
applicant contributed primarily to patient enrolment, collection of clinical data,



interpretation of the results, and critical review of the manuscripts. Some of these
publications resulted from international collaboration with the German Hodgkin Study
Group (GHSG).
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