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RS.01
UNVEILING THE IMMUNE SYSTEM’S SURPRISING ROLE: MASTERING GLUCOSE
METABOLISM IN HEALTH AND DISEASE

Marko Sestan

Faculty of Medicine, University of Rijeka, Rijeka, Croatia
Presenting author e-mail: marko.sestan@medri.uniri.hr

The immune and endocrine systems play crucial roles in the body. The immune system defends against
lethal pathogens, while the endocrine system maintains proper metabolic function in peripheral organs
by regulating systemic metabolic homeostasis. Traditionally, these systems were thought to operate
independently, with the immune system using cytokines and immune receptors, and the endocrine
system using hormones to regulate metabolism. However, our recent findings reveal a close interaction
between the immune and endocrine systems, particularly in the regulation of glucose metabolism during
both homeostasis and viral infections. In summary, new findings on immune-induced changes in
systemic metabolism during homeostasis and following viral infections, with a focus on glucose
metabolism regulation, will be discussed.
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RS.02
REVEALING VESICULAR COMMUNICATION PATHWAYS IN 2D AND 3D TUMOUR
MODELS

Timea Boroczky'>?, Gabriella Dobra'?, Matyas Bukva'?, Edina Gyukity-Sebestyén®, Arpad Szoér?,
Péter Horvath?, Krisztina Buzas'>

'Department of Immunology, Albert Szent-Gyorgyi Medical School, Faculty of Science and Informatics, University of
Szeged, Szeged, Hungary; 2Doctoral School of Experimental and Preventive Medicine, University of Szeged, Szeged,
Hungary; *SHUN-REN Biological Research Centre, Szeged, Hungary; “Department of Biophysics and Cell Biology, Faculty
of Medicine, University of Debrecen, Debrecen, Hungary

Presenting author e-mail: boroczky.timea@brc.hu

Background: Understanding resistance to HER2-targeted immunotherapy (trastuzumab) in HER2-
positive cancers remains a major clinical challenge, demanding models that better reflect the in vivo
tumour environment. Emerging evidence suggests that both mucin expression and extracellular vesicle
(EV) composition may contribute to therapeutic evasion, yet conventional 2D and static 3D cultures do
not fully recapitulate key features like drug diffusion, mucin layering, and EV signalling. To minimise
animal use and improve translational relevance, we compared 2D, 3D spheroid, and dynamic perfusion-
based cultures using the MIVO system, which mimics physiological flow and shear stress experienced
by solid tumours in vivo.

Methods: We used three human cancer cell lines: N87 (HER2+, trastuzumab-sensitive), JIMT-1
(HER2+, trastuzumab-resistant), and MDA-MB-468 (HER2-, control). Cells were cultured under 2D,
3D spheroid and dynamic conditions. Mucin was visualised by mucicarmine staining. EVs were isolated
by ultracentrifugation and analysed for MUC4 and CD44 surface expression by flow cytometry. Protein
content and particle concentration were measured by BCA assay and NTA, respectively.

Results: N87 cells showed strong mucicarmine staining in both 2D and 3D, suggesting gel-forming
mucins, while JIMT-1 displayed a more pericellular mucin pattern. MDA-MB-468 displayed minimal
mucin signal, consistent with its HER2-negative phenotype. JIMT-1 EVs displayed the highest MUC4
levels, while CD44 was unexpectedly elevated in N87 EVs. Importantly, the dynamic MIVO system
induced a shift towards a different mucin architecture, especially in JIMT-1. This suggests that perfusion-
based conditions alter the membrane-bound mucin expression and may further reduce trastuzumab
accessibility via HER2 masking.

Conclusions: Mucin composition and EV surface markers are cell line-specific and influenced by
culture architecture. The MIVO system better mimics in vivo conditions and reveals subtle but relevant
differences in mucin expression and EV phenotype linked to resistance. Our findings highlight mucin
architecture as a functional barrier to trastuzumab efficacy.

Future directions: We aim to explore whether EVs derived from HER2-targeted CAR-NK cells possess
direct cytotoxic potential against HER2-positive cancer cells under static and dynamic 3D conditions.
This may offer a vesicle-based immunotherapeutic strategy to bypass mucin-related resistance

mechanisms.
Funding: TKP-EGA-09; OTKA-K143255.
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RS.03
IDENTIFICATION OF ANTIBODIES SUITABLE FOR A RECEPTOR-MEDIATED
TRANSCYTOSIS DELIVERY SYSTEM FOR THE CNS

Karoline Pichlerova', Kevin James'?, Petra Majerova', Michaela Skrabanova', Cubica Fialova', Krutika
Khiratkar'?, Jozef Hanes!

"nstitute of Neuroimmunology, Slovak Academy of Sciences, Bratislava, Slovakia;?University of Veterinary Medicine and
Pharmacy in KoSsice, KoSice, Slovakia
Presenting author e-mail: karoline.pichlerova@savba.sk

Background: The group of tauopathies, which includes Alzheimer's disease (AD), is a part of
neurodegenerative diseases. Tauopathies are mainly characterized by neuroinflammation, cerebral
atrophy, and the presence of insoluble neurofibrillary tangles, which consist of hyperphosphorylated tau
proteins. To combat neurodegeneration, several therapeutic monoclonal antibodies (mAb) are in
development or clinical use. For an effective treatment is the penetration of mAb into the central nervous
system, through the blood-brain barrier (BBB), crucial. The permeability of compounds through the
BBB is selectively enabled by tight junctions and receptors. Our aim is to develop a novel drug delivery
system, which facilitates crossing through the BBB.

Methods: The pipeline of animal immunization, creation of hybridomas, screening with ELISA,
production and purification of chosen mAbs was utilized. The binding specificity of antibodies was
determined via Western blot and fluorescent co-localization. The binding capacity of novel antibodies
was quantified with fluorescence-activated cell sorting (FACS). Subsequently, individual fragment
antigen-binding (Fab) regions were generated by enzymatic cleavage. A permeability assay for the Fab
region was carried out in an in vitro model of the BBB, consisting of primary rat endothelial and glial
cells.

Results: We produced novel mAbs targeting the lipolysis-stimulated lipoprotein receptor (LRP8) of rat
endothelial cells. The binding specificity to the target receptor of rat endothelial cells was confirmed,
enabling a receptor-mediated transcytosis (RMT) for improved BBB penetration. The binding capacity
of the mAb was determined, and its size was decreased by generating Fab regions. The LRP8 Fab region
specificity was confirmed by its ability to recognize LRPS8 receptors in rat brain capillaries. Additionally,
is the LRP8 Fab region capable of crossing through the in vitro BBB model.

Conclusion: Novel produced antibodies against the LRP8 receptor were capable of specific recognition
of rat endothelial cells. The Fab region was similarly capable of antigen recognition and penetration of
an in vitro model of the BBB. Our results show that the specific antibodies may represent a novel delivery

system for the central nervous system.
Funding: APVV-21-0254, APVV-22-313, 09103-03-V03- 00086, VEGA 2/0075/2.
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RS.04
HOW RAPID CAN WE BE? EXPERIENCE WITH OUR ONE-DAY ULTRA-RUSH VIT
INITIATION PROTOCOL USING DEPOT PREPARATIONS

T. Balner', J. Bystroni!, M. Balner!, P. Adamkova!, J. Kacorova!

"Department of Allergology and Clinical Immunology, University Hospital Ostrava, Ostrava, Czech Republic; Institute of
Laboratory Medicine, University of Ostrava, Ostrava, Czech Republic
Presenting author e-mail: tomas.balner@fno.cz

Background: Venom immunotherapy (VIT) is highly effective and the recommended treatment for
patients with a history of systemic anaphylactic reactions to Hymenoptera stings. Achieving a
maintenance dose of immunotherapy in the shortest possible time is desirable in some situations. This
study aims to report the almost 6-year experience with our half - day ultra - rush venom immunotherapy
protocol in outpatients and to assess the safety of this protocol.

Methods: This is a retrospective single-center study of 45 VIT inductions using half-day ultra-rush
protocols conducted from 2020 to 2025 in 44 outpatients aged 16 to 69 years (25 males [57%], 19
females [43%]) with confirmed bee or wasp venom allergy, using depot venom preparations. The
patients experienced 3 systemic reactions (SR) grade 1, 27 SR grade 2, 11 SR grade 3, and 4 SR grade
4 according to the Ring and Messmer classification. On day 1 of our protocol, an initial venom dose of
0.2 ml at 100 SQ-U/ml was followed by doses of 0.1 ml at 1000 SQ-U/ml, 0.1 ml at 10,000 SQ-U/ml,
0.1 ml at 100,000 SQ-U/ml, 0.3 ml at 100,000 SQ-U/ml, and 0.6 ml at 100,000 SQ-U/ml, administered
at 30-minute intervals. Patients received one booster injection of 1 ml at 100,000 SQ-U/ml on day 15.
Ultra-rush VIT protocols were performed with honeybee (20 protocols) and wasp (25 protocols) venom,
with one patient receiving injections of both venoms. All documented side effects were classified into
local reactions and SR using the Ring and Messmer classification.

Results: Small local reactions on day 1 were observed during 23 (51%) VIT induction procedures. Three
(7%) patients experienced large local reactions. Two (4%) patients experienced delayed systemic
urticaria after the day 15 booster injection. The maintenance dose was temporarily reduced in 3 (7%)
patients. There was no need to interrupt the treatment. The bee venom group showed a non-significant
trend towards a higher incidence of reactions, resulting in more frequent antiallergic therapy. There were
no immediate SRs on day 1 or day 15, despite the presence of patients with arrhythmias,
antihypertensives, autoimmune diseases, and mastocytosis. Epinephrine as rescue medication was never
necessary.

Conclusions: The half-day ultra-rush protocol is a safe therapeutic option for Hymenoptera venom-
allergic outpatients, displaying no SR in our study. The protocol appears to be safe even in high-risk and
elderly patients, but further data are needed to confirm these findings.

14
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RS.05
THE TUMOR MICROENVIRONMENT IN RARE SKIN NEOPLASMS

Johanna Strobl

Department of Dermatology, Medical University of Vienna, Vienna, Austria
Presenting author e-mail: johanna.strobl@meduniwien.ac.at

Rare cutaneous malignancies such as Kaposi sarcoma (KS) and cutaneous T cell lymphoma (CTCL)
may progress depending on their tumor microenvironment (TME). To delineate shared and disease-
specific microenvironmental programs, we performed single-cell and spatial transcriptomic analyses of
KS and mycosis fungoides—type CTCL skin lesions.

In KS, a vascular neoplasm driven by Kaposi sarcoma—associated herpesvirus and prevalent in people
living with HIV, spatial profiling identified distinct tumor and TME compartments. Tumor regions
exhibited an endothelial-fibroblastic signature, whereas the TME was enriched for T cells, B cells, and
cancer-associated fibroblasts. Notably, tissue-resident memory T cells (Trm), particularly CXCR3* and
IFN-y—producing CD8* Trm, were enriched in HIV-negative individuals but depleted in people living
with HIV, indicating impaired local immune surveillance. PD-1 expression was predominantly localized
within the TME, highlighting immune checkpoint pathways as potential therapeutic targets.

In CTCL, malignant T cells co-opted T helper 2 (TH2) gene programs and actively remodeled their
microenvironment. We identified MHC-II" fibroblasts and dendritic cells capable of sustaining TH2-like
tumor cells. CTCL lesions demonstrated spatial association of tumor cells with B cells, forming tertiary
lymphoid structure-like aggregates. Across independent cohorts, B cell enrichment correlated with
disease progression, underscoring their functional relevance.

Collectively, these findings establish the TME as a central hub of cellular interaction in rare skin
neoplasms. While KS progression is shaped by impaired Trm immunity, CTCL is characterized by
tumor-driven TH2 polarization and B cell-rich niches. Spatially resolved analyses provide mechanistic
insight and identify immunologic vulnerabilities that may inform targeted therapeutic strategies.

15
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YI.1.01
METABOLIC MODULATION WITH 2-DEOXY-D-GLUCOSE ALTERS T LYMPHOCYTE
FUNCTIONS

Tjasa Frlic'"", Tadeja Snedec!, Mojca Pavlin!

nstitute of Biophysics, Faculty of Medicine, University of Ljubljana, Ljubljana
Presenting author e-mail: tjasa.frlic@mf.uni-lj.si

Background: Immunotherapies have transformed oncology; however, poor clinical outcomes in some
patients necessitate innovative strategies to augment anti-tumor T cell responses. T cell effector functions
are intrinsically linked to metabolic programming; thus, metabolic modulation represents a promising
avenue for therapeutic enhancement. 2-deoxy-D-glucose (2DG) acts as both a glycolytic inhibitor and
disruptor of protein N-glycosylation.

Ex vivo 2DG treatment of T cells before adoptive transfer can enhance the efficacy of adoptively
transferred T cells [1]. Specifically, T cells exposed to 2DG could switch metabolic reprogramming from
glycolysis to oxidative phosphorylation, a metabolic state that favors memory T cell differentiation.
Additionally, 2DG could increase cytotoxicity and IFN-y secretion [2, 3]. This study explored the
potential of 2DG to prime T cells for enhanced cytotoxicity.

Methods: PBMCs from healthy donors were activated and treated with varying concentrations of 2DG
prior to transcriptomic sequencing. Bioenergetic profiles (OCR/ECAR) were assessed using Seahorse
XFe analysis. T cell differentiation and activation markers were quantified using flow cytometry, and
effector functions were evaluated by measuring the secretion of IFN-y and interleukin 2 (IL-2).
Results: We identified a significant hormetic effect of 2DG on T cell function in pre-activated T
lymphocytes. Low-dose 2DG (0.6 mM) significantly enhanced IFN-y secretion, whereas higher
concentrations (>2.4 mM) were inhibitory. This stimulatory low-dose window, which is clinically
achievable in vivo, was associated with a more potent immune phenotype characterized by reduced PD-
1 expression and elevated CD69 levels. Transcriptomic profiling revealed an increase in the mRNA
levels of genes associated with ER stress and the unfolded protein response (UPR). In addition,
transcriptomic analysis provided enhanced insights into the effects of 2DG on T cells, elucidating its
impact on key metabolic pathways.

Conclusions: Altogether, 2DG presents a promising drug that could be explored for further development
of adjuvant therapies that could improve cancer adoptive immunotherapy.
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Funding: Research was funded by the Slovenian Research Agency research core funding No. P1-0055 and MRIC UL
Infrastructure program. TS and TF were also supported by the Slovenian Research Agency Young Researchers program.
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Background: Idiopathic inflammatory myopathies (IIM) are heterogeneous systemic auto-
inflammatory diseases that primarily affect skeletal muscle tissue, but often manifest in extramuscular
symptoms as well. The majority of IIM patients present with myositis-specific or myositis-associated
autoantibodies with well established prognostic and diagnostic value. Anti-cytokine autoantibodies
(ACAAs) have previously been reported in both healthy and diseased individuals, however, they were
not studied in IIM. Their function is not yet entirely clear.

Methods: Serum samples were collected from 13 treatment-naive and 31 previously treated [IM patients
at the Department of Rheumatology, University Medical Centre Ljubljana, and compared with serum
from 31 healthy controls (HCs). Serum levels of ACAAs targeting interleukin-6 (anti-IL-6) were
measured by an in-house ELISA. Their effect on IL-6 signalling was analysed using an IL-6-responsive
reporter gene assay (RGA). Anti-IL-6 autoantibodies were isolated from HC serum using tosyl activated
magnetic beads and assessed for neutralising activity on RGA. Additionally, the associations between
patients RGA levels and markers of muscle damage (serum creatine kinase and manual muscle testing
score) were evaluated.

Results: Regardles of treatment status, serum of [IM patients had lower anti-IL-6 levels (p=0.04) and
reduced neutralisation of IL-6 signalling (p<0,0001) on RGA compared to HCs. An inverse trend
between anti-IL-6 and RGA levels was observed. Isolated anti-IL-6 autoantibodies abolished IL-6
signalling on RGA, confirming their neutralising capacity. Patients with lower neutralisation showed
higher levels of muscle damage markers.

Conclusions: Our data suggests the presence of anti-IL-6 autoantibodies in HCs and their decreased
levels in 1IM patients. RGA results indicate these autoantibodies neutralise IL-6 signalling, which is
otherwise associated with pathological immune-mediated muscle damage. Their potential protective

function suggests that reducing IL-6 signalling may be a promising therapeutic approach in I[IM.
Funding: This research was supported by the national ARIS Programme Young Investigators, ARIS research projects P3-
0314 and P3-0043, and University Medical Centre funding for tertirary projects.
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Trained immunity, where innate immune cells develop memory-like properties, plays a key role in cancer
[1]. Among these, memory-like natural killer (mNK) cells show promise as therapeutic targets, either
alone or combined with treatments like radiotherapy [2]. However, the effects of irradiation (IR) on NK
cells remain unclear, particularly with respect to different IR doses and regimens [3]. While fractionated
radiotherapy appears to enhance NK cell function, a deeper understanding of IR’s impact on NK cells in
tumors is essential for advancing NK cell-based therapies. The aim of our study was to determine the
effects of IR of murine tumors on: a) tumor growth delay, b) NK cell infiltration into the tumor
microenvironment, c) cytokine expression profile associated with NK cell infiltration, d) formation of
mNK cells in lymph nodes, and e) to evaluate cytotoxic function of IR-induced mNK cells.

Using murine breast cancer 4T1 and colorectal cancer CT26 models, tumors were treated with either
single (3, 5, 10, 15 Gy) or fractionated (3x 1, 3x 2, 3x 5, 3x 7 Gy) IR regimens, resulting in a dose-
dependent tumor growth delay. Immunofluorescence showed increased infiltration of granzyme B—
positive NK cells in CT26 tumors following 3x 5 Gy IR at both day 3 and day 7 compared to control,
whereas 4T1 tumors exhibited limited NK cell infiltration after IR. Cytokine profiles of irradiated tumors
assessed via qRT-PCR showed increased expression of proinflammatory cytokines Ccl5, Cxcl9, Cxcl10
and Cxcl16 associated with NK cell infiltration into tumors. Flow cytometry analysis of murine lymph
nodes at day 3 after single-dose IR (10 Gy) and at day 7 after fractionated IR (3x 5 Gy) demonstrated
the induction of diverse NK cell subpopulations, including highly mature mNK cells defined by six
investigated surface markers: NKp46, KLRG1, CD122, CD244, CD49b, and Ly49C.

The results showed that tumor IR modulates NK cell populations in a dose- and regimen-dependent
manner. Further experiments involving multiomic single-cell sequencing will identify specific
subpopulations of tumor IR—induced mNK cells and elucidate their epigenetic regulation, thereby
providing mechanistic insight into how IR affects NK cell populations in murine tumors. Together, these
results will provide a critical basis for evaluating the potential of IR to enhance NK cell-based cancer
therapies.

Funding: This research was funded by the Slovenian Research and Innovation Agency (ARIS) grants (no.: P3-0003 and Z3-
50112).
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Background: CAR T cell therapy represents a breakthrough in cancer treatment, yet its cytotoxic
potency varies markedly across donors, manufacturing runs, and patients. Current product release assays
confirm cell identity and viability but do not measure functional strength. A standardized approach for
quantifying CAR T cytotoxicity is needed.

Methods: We developed a unified framework integrating complementary functional readouts after 48-
hour CD19-bead stimulation. CD107a degranulation was assessed by flow cytometry, transcriptional
responses by RT—qPCR for nine cytotoxicity-related genes (BCL2, DOCKS, FHL3, GZMB, ITGBI,
NKG7, PRF1, STX11, UNCI3D), and cytokine and effector secretion by multiplex immunoassay (IL-4,
IL-6, IL-10, IL-17A, TNF-0, IFN-y, soluble Fas, FasL, granzyme A, granzyme B, perforin, granulysin).
Marker-specific fold changes were normalized to the healthy-donor (n=13) 90th percentile and
integrated into a weighted 0—10 CAR-Cytotox score, classifying samples as low (0-3), moderate (3—6),
or high (6-10) in cytotoxicity.

Results: In CAR T cell products generated from 13 healthy donors and three B cell acute lymphoblastic
leukemia patients, stimulation consistently enhanced CD107a expression, upregulated GZMB and BCL?2,
and increased IFN-y, IL-6, IL-4, and FasL release. The mean donor score was 4.53 &+ 0.66, while patient
scores were 2.14, 6.70, and 7.38, corresponding to low or high cytotoxicity bands.

Conclusions: The CAR-Cytotox score provides a standardized, quantitative measure of CAR T cell
cytotoxicity by integrating multiple functional assays into a single interpretable metric. The scoring
system and calculator are freely accessible at https://Isrsen.github.io/CAR-Cytotox/.
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Interleukin-12 (IL-12) is a potent immunostimulatory cytokine with well-documented antitumor activity
through the activation of natural killer (NK) cells and T lymphocytes, induction of interferon-gamma
(IFN-y), and modulation of the tumor microenvironment. Despite its therapeutic promise, systemic
administration of IL-12 has been limited in clinical use due to severe toxicity. To overcome this
challenge, gene electrotransfer (GET) has emerged as a localized delivery approach that enables efficient
expression of therapeutic genes within tumors, thereby maximizing antitumor effects while minimizing
systemic exposure. In this study, we explored the effects of IL-12 GET on the expression of cytosolic
nucleic acid sensors, damage-associated molecular patterns (DAMPs), and cytokine production in two
murine tumor cell lines, melanoma B16F10 and colorectal carcinoma CT26. Using a plasmid encoding
IL-12 (pmIL12) and a noncoding control plasmid (pScramble), we compared transfection efficiency,
cell viability, transcriptional activation of DNA and RNA sensors, and subsequent cytokine responses.
Our results demonstrated successful IL-12 expression at both the mRNA and protein levels, peaking 24
hours post-treatment. Notably, IL-12 GET significantly reduced cell viability, with melanoma cells
showing greater sensitivity than carcinoma cells.We observed that GET activated cytosolic sensors and
induced cytokine production in both cell lines. Importantly, the upregulation of IL-6 and TNF-a was
detected exclusively after IL-12 GET, but not after control plasmid delivery. These cytokines are
classified as inducible DAMPs (iDAMPs) that may contribute to the immunostimulatory potential of IL-
12 gene therapy. Furthermore, differential responses between B16F10 and CT26 cells highlight the
importance of tumor type-specific mechanisms in shaping outcomes of gene-based immunotherapies.
Taken together, our findings provide new insights into the multifaceted immune activation triggered by
IL-12 GET. By demonstrating the involvement of iDAMPs alongside classical cytokine pathways, this
work emphasizes the dual role of IL-12 as both a therapeutic cytokine and an inducer of innate immune
activation. These results form a basis for further in vivo studies aimed at optimizing 1L-12-based gene
therapies and harnessing iDAMP signaling to enhance antitumor immunity.

Funding: This work was supported by the slovenian research agency (aris), grant number p3-0003, and with research project
funding, grant number 13-50111.
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Background: Osteosarcoma (OSA) is a rare, aggressive primary bone tumor that mainly affects
adolescents and young adults and typically arises at metaphyses of long bones within a complex bone
microenvironment. Because this niche strongly influences tumor behavior, orthotopic mouse models are
preferred for translational research. Non-invasive bioluminescence imaging (BLI) using luciferase
reporters has become a widely adopted approach for preclinical evaluation of deep-seated tumors.
However, growing evidence suggests that luciferase can trigger immune responses that interfere with
tumor establishment. The objective of this study was to investigate immune mechanisms underlying
failure of an orthotopic luciferase-expressing OSA model.

Methods: K7M2 wild type (wt) cells were used, which are known to form orthotopic OSA tumors in
tibiae of BALB/c mice. K7M2 wt cells were transduced with luciferase to generate stable luciferase-
expressing line K7M2luc. After confirming comparable in vitro proliferation between wt and luciferase-
expressing cells, both cell lines were orthotopically implanted into BALB/c mice (Approval no. U34401-
17/2023/1).

Results: After intratibial implantation, x-ray imaging demonstrated successful tumor growth with K7M2
wt, whereas K7M2luc cells, monitored with BLI, consistently failed to establish tumors. ELISpot for
granzyme B (GrB) detection revealed modest but significant activation of cytotoxic lymphocytes,
reflected by increased GrB secretion from splenocytes, while serum [FN-y, measured with ELISA assay,
remained undetectable. In contrast, immunohistochemical analysis of the tumor microenvironment
revealed pronounced local immune activation. Immunohistochemistry of tibiae after K7M2luc tumor
regression demonstrated increased GrB staining and infiltration of CD8* cells, indicating localized
activation of cytotoxic T lymphocytes as the primary mechanism of tumor suppression. To determine
the involvement of adaptive immunity, K7M2luc cells were implanted into NUDE mice lacking T cells.
In these hosts, tumors formed reliably and displayed typical OSA histopathology, confirming that CD8*
T cells are essential for rejection of luciferase-expressing tumors.

Conclusions: Overall, this study demonstrates that luciferase acts as a strong immunogenic driver,
capable of activating adaptive cytotoxic responses within the OSA microenvironment, ultimately
preventing orthotopic tumor establishment in immunocompetent mice.
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Background: To improve cancer treatment outcomes, emerging therapies seek not only to eliminate
malignant cells directly but also to stimulate antitumor immunity to clear residual disease. Conventional
chemotherapy induces predominantly immunologically silent apoptosis, whereas immunogenic cell
death modalities such as pyroptosis and necroptosis offer the potential to enhance anticancer efficacy.
Methods: We engineered synthetic biology tools to enable precise transcriptional control of
immunogenic cell death. Using a luciferase reporter system, we screened stress-responsive promoters
and a panel of inducers, including reactive oxygen species (ROS)-generating agents, chemotherapeutics,
and hypoxia-mimicking compounds, aiming to identify combinations that yielded robust and specific
promoter activation. Top-performing promoters were then used to regulate expression of the pyroptosis
effector gasdermin D (GSDMD) in both in vitro and in vivo models.

Results: A synthetic minimal promoter containing NF-kB binding sites exhibited the strongest stress
responsiveness, followed by the CCL20 and IP10 promoters, particularly when paired with doxorubicin.
To induce pyroptotic cell death, the N-terminal fragment of GSDMD was expressed under the control
of selected promoters and activated with doxorubicin. The system was first established in HEK293T
cells and subsequently validated in additional cancer cell lines, including HeLa (human ovarian cancer),
N2A (human neuroblastoma), and B16F10 (murine melanoma). The best-performing construct was
further evaluated in vivo, where it enabled stringent transcriptional control of cancer cell death,
significantly reduced tumor burden, and prolonged survival in a murine melanoma model. In parallel,
we developed a transcriptionally inducible necroptosis effector (MLKL), demonstrating the
generalizability of this strategy across distinct immunogenic cell death pathways.

Conclusion: Leveraging transcriptional control enables highly specific and adaptable induction of
immunogenic cell death in cancer, highlighting its potential as an innovative therapeutic modality.
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Background: Sjogren’s disease (SjD) is a systemic autoimmune disorder with marked clinical and
biological heterogeneity. Identifying SjD subgroups with distinct pathobiological features may clarify
disease mechanisms and support targeted therapy development. Yet little is known about clustering
patients based on tissue-specific traits, particularly in minor salivary glands (MSG). We therefore
performed an exploratory study to identify potential SjD subgroups using MSG proteomics.

Methods: Flash-frozen MSG from 18 SjD patients meeting the 2016 ACR/EULAR criteria were
analyzed along with their clinical data. MSG proteomes were analyzed by mass spectrometry. PCA was
performed on all detected proteins, differentially expressed proteins were identified between subgroups,
and pathway enrichment analysis was conducted.

Results: Proteome analysis of MSG tissues detected 8192 proteins and PCA identified three separate
subgroups of SjD patients. These subgroups differed in clinical characteristics—patients in cluster 1
(n=3) demonstrated increased lymphocytic infiltration, a higher number of germinal centers in their
MSG, and reduced salivary flow relative to clusters 2 (n=9) and 3 (n=6). Furthermore, cluster 1 exhibited
a greater proportion of individuals positive for rheumatoid factor and cryoglobulins. Cluster 1 also
displayed elevated IFN signatures, including upregulated CXCL10 and CXCL13 in MSG. PEA showed
that I[FN signaling, antigen presentation, and T cell activation were key dysregulated pathways in cluster
1 compared with clusters 2 and 3.

Conclusion: In conclusion, SjD patients in our cohort clustered in 3 subgroups based on MSG
proteomes, with the first group showing the most pronounced glandular damage and immune
dysregulation.
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Background: Peanuts and other tree nuts are a leading cause of severe food-induced allergic reactions,
with Ara h 1 being a major allergen and important predictor of clinical reactivity in both adult and
pediatric patients. Aside from oral immunotherapy with limited safety due to side effects, there is no
approved safe medication to prevent peanut sensitization. The binding of allergens to IgE antibodies,
bound to FceRI on mast cells and basophils, leads to receptor cross-linking and degranulation, releasing
mediators of immediate hypersensitivity reactions. The interaction between peanut allergen epitopes and
IgE paratopes therefore represents a key step leading to an anaphylactic reaction. This interaction could
be inhibited by IgE epitope-like peptides, which would bind to the paratopes of IgE antibodies instead
of the allergens, thereby preventing allergic reaction.

Methods: Epitope-like peptides (mimotopes) were selected by using bacteriophage display libraries.
The phage display technique enables the presentation of foreign peptides on the surface of
bacteriophages, generating libraries of up to 10" unique peptide-displaying clones. Phage libraries
displaying linear and cyclic peptides were used. The binding target was polyclonal antibodies specific
to the Ara h 1 allergen, which were isolated from the serum of immunized animals. After three rounds
of affinity selection, we sequenced the phagemids of the eluted phages using NGS and obtained the
amino acid sequences of the mimotopes through bioinformatic analysis. A preliminary phage ELISA
was carried out to assess the binding of the most abundant individual clones to polyclonal anti-Ara h 1
antibodies.

Results: We identified IgE epitope-like peptides of peanut allergen Ara h 1 and aligned some motifs to
the linear amino acid sequence of the protein. Binding of the most frequently occurring individual phage
clones, displaying the identified peptides, to polyclonal anti-Ara h 1 antibodies was confirmed.
Conclusions: Using phage display technology, next-generation sequencing, and bioinformatic analysis,
we successfully identified IgE epitope-like peptides of the peanut allergen Ara h 1. The next step in this
research will be inhibition assays to test whether synthetic IgE epitope-like peptides of Arah 1 can block
the binding of the allergen to IgE antibody paratopes.
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Background: Hereditary a-tryptasemia (HoT) is a genetic trait caused by an increased number of a-
tryptase-encoding genes, characterised by elevated basal serum tryptase (BST) and distinct o/p-tryptase
heterotetramers with distinct biochemical properties, affecting PAR-2 and EMR2 signalling. The trait is
present in 5.5% of the general population and is associated with a higher likelihood of venom, drug, and
idiopathic anaphylaxis. Food allergy affects up to 10% of children, but there is a lack of reliable
predictive biomarkers. We aimed to determine the impact of HaT on food-induced anaphylaxis, as
suggested by recent studies.

Methods: A prospective cohort of children with food-induced anaphylaxis (n = 129) and a group of
healthy controls (n = 59) were recruited from a tertiary centre in Slovenia and underwent tryptase
genotyping. Allergen causes, clinical and laboratory findings were subsequently assessed.

Results: We noted a higher prevalence of HaT in food allergic children of 8.5% (n = 11 of 129), which
was statistically significant in the group of peanut allergic children (16.1%, n = 5 of 31) both in
comparison to the general population (p = 0.026, binomial test) and to our health controls (p = 0.045,
Fisher’s exact test). All children with an increased basal tryptase level had HaT. Moreover, allergen
tolerance development was observed in children with Ha'T.

Conclusions: The risk of food-induced anaphylaxis is associated with HoT in children with peanut-
induced anaphylaxis. These findings provide further insight into a novel genetic biomarker for

personalised risk stratification in peanut-induced anaphylaxis in children.
Funding: This research was partly supported by the Slovenian Research Agency (grants P3-0360, J3-3072, P3-0458).
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Background: Severe atopic dermatitis (AD) in infancy and early childhood is a chronic, highly
inflammatory condition causing significant morbidity (quality of life, sleep, and development). Systemic
treatment is warranted for disease refractory to maximal topical therapy and dietary exclusion.
Dupilumab, an established targeted therapy, is a human monoclonal antibody inhibiting the IL- 4Ra
subunit to block IL-4/IL-13 signaling. This case series evaluates the clinical utility and safety profile of
dupilumab in very young paediatric patients with severe, refractory AD [1].

Methods: A retrospective review analyzed one infant and two toddlers (age 5 months — 3,9 years) with
severe, generalized AD who were refractory or intolerant to conventional management. Analyzed data
included disease history, prior treatments, dupilumab dosing, clinical response, and adverse events.
Results: Case 1: A 6-month-old male (severe, impetiginised, generalised AD, multiple food allergies)
commenced dupilumab (200 mg/4 weeks) due to recalcitrant disease despite maximal topical therapy
and dietary exclusion. Partial remission of AD was achieved, indicating successful dupilumab therapy.
Case 2: A 15-month-old male (severe generalised AD, hyper IgE, multiple food allergies) was introduced
to dupilumab (200 mg/4 weeks) after failing standard therapy. Partial remission of AD was achieved,
demonstrating successful dupilumab therapy. Case 3: A 3,9-year-old male (severe AD, multiple
allergies), partially controlled with cyclosporine, demonstrated excellent efficacy when dupilumab (200
mg/4 weeks) was added as combination therapy.

Conclusions: Dupilumab is a valuable, targeted therapeutic option for severe, refractory AD in the very
young paediatric population, demonstrating clinical benefit both as monotherapy and as an adjunct to
conventional systemic agents. These findings support the early consideration of targeted biologic therapy
with dupilumab in this challenging patient demographic when conventional approaches fail to achieve

adequate disease control.
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Background: ImmunoCAP ISAC EI121 (ISAC) is a multiplex assay that detects
specific immunoglobulin E (sIgE) reactivity against 112 molecular allergen components. It is the most
clinically used and studied multiplex array to date. Another multiplex platform, ALEX? Allergy Explorer
(ALEX?), has recently become available, that detects specific immunoglobulin E (sIgE) reactivity
against 295 molecular allergen components (178) and extracts (117). This study aimed to validate the
ALEX? assay in our diagnostic routine setting by comparing the performance of ISAC and ALEX®.
Methods: We compared the ALEX? multiplex assay with the results of serum samples of 50 individuals
routinely tested with ISAC between 2020 and 2024. Positive cut-off values for ISAC is 0.30 ISU-E
and 0.30 kUA/L for ALEX?.

Results: Overall, we found a high concordance of the results between both assays (80-100%).
When comparing 100 allergen components presented in both assays, a concordance above 90% was
found for 95 (95%) allergen components. A concordance below 90% was observed only for 5 (5%)
allergen components: Cry j 1 (sugi - Cryptomeria japonica), Cyn d 1 (bermuda grass -
Cynodon dactylon), Act d 2 (kiwi - Actinidia deliciosa), Ani s 1 (Anisakis simplex) and Der f 1
(American house dust mite - Dermatophagoides farina).

Furthermore, when comparing 164 allergen components sorted in 46 groups of allergens, a
concordance between assays above 90% was found for 39 (85%) groups of allergens. A concordance
below 90% was found for 7 (15%) groups of allergens: sugi (Cryptomeria japonica), bermuda grass
(Cynodon dactylon), herring worm (Anisakis simplex), kiwi (Actinidia deliciosa), apple (Malus
domestica), celery (Apium graveolens) and german cockroach (Blatella germanica).

Conclusion: We showed a high concordance between assays ALEX? and ISAC. ALEX? enables the
detection of specific IgE (sIgE) reactivity to a broader spectrum of allergen components compared to
ISAC. Moreover, including allergen extracts in ALEX? adds additional data that may affect
the understanding individual sensitization profiles. ALEX®'s expanded analytical scope may improve
the potential of multiplex sIgE diagnostics.
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Background: Hereditary angioedema with normal C1 inhibitor (HAE-nC1INH) is a rare disorder
characterized by recurrent swelling episodes and significant clinical variability. While pathogenic
variants in F12, PLG, KNG1, ANGPTI, MYOF, HS3ST6, CPNI, and DABZ2IP have been identified in
some patients, the genetic basis remains unknown in many cases, suggesting additional contributing
factors.

This study aimed to identify new candidate variants associated with HAE-nC1INH through whole exome
sequencing (WES) and analysis of 180 angioedema-related genes, focusing on rare variants.

Materials and Methods: We performed WES on 34 HAE-nCIINH patients without known
pathogenic/likely pathogenic variants in causing genes, focusing on 180 angioedema-related genes
(GeneCards). Using an in-house bioinformatics pipeline, we aligned sequencing data to the hgl9
reference genome and filtered variants, excluding common variants (1000 Genomes), retaining only rare
variants with predicted high or moderate functional impact and excluding HLA-DBR gene. Further
filtering with gnomAD v2.1.1 (hg19) retained variants with a frequency of <0.01 in the European (non-
Finnish) population. Variant reliability was verified using IGV to exclude sequencing artefacts and false
positives. We calculated variant frequencies in our cohort, compared them with gnomAD, and applied a
binomial test (Python) to assess statistical significance (p-value <0.05).

Results: Our analysis identified rare variants in 18 genes, including XPNPEP2, BDKRBI, CFH,
CFHR2, F5, and ANPEP, as potential contributors to HAE-nC1INH, being more common among our
patients than in the general population (GnomAD2.1.1). XPNPEP?2 encodes X-prolyl aminopeptidase 2,
an enzyme that degrades bradykinin, a key mediator of vascular permeability, while BDKRBI encodes
the bradykinin B1 receptor, which regulates inflammation and vasodilation. Dysregulated bradykinin
metabolism is strongly implicated in HAE. CFH and CFHR? regulate the complement system, and their
disruption can lead to excessive inflammation and increased vascular permeability. F5 (coagulation
factor V) plays a central role in blood clotting, while ANPEP, a peptidase, influences the breakdown of
bioactive peptides. These findings highlight the interplay between bradykinin metabolism, complement
regulation, and coagulation in HAE-nC1INH pathogenesis.

Conclusions: Our findings suggest that these variants may play a role in disease development and add
new pieces to the genetic puzzle of HAE-nC1INH. Larger studies and laboratory experiments will be
needed to confirm their importance.

30



15— 17 April 2026 MESIA 2026

YI1.2.06

DIAGNOSTIC COMPARISON OF BASOPHIL ACTIVATION TEST AND SPECIFIC IGE TO
VENOM COMPONENTS IN HYMENOPTERA-ALLERGIC PATIENTS WITH LOW OR
NEGATIVE VENOM-SPECIFIC IGE

Luka Dejanovi¢!, Urska Bidovec Stojkovié!, Ana Koren', Mitja Kosnik'?, Peter Kopac'?, Peter
Korogec!
University Clinic of Respiratory and Allergic Diseases Golnik;?University of Ljubljana Faculty of Medicine;* University of

Ljubljana Faculty of Pharmacy
Presenting author e-mail: luka.dejanovic@klinika-golnik.si

Background: The diagnosis of Hymenoptera venom allergy (HVA) relies on an IgE-mediated
mechanism, with the specific IgE (sIgE) to venom components and basophil activation test (BAT)
currently providing the most accurate diagnostic value. However, it remains unclear whether venom
components can replace BAT in confirming sensitization in patients with negative or very low sIgE to
whole venom extracts. This study aims to evaluate the utility of sIgE to venom components in patients
with low or negative sIgE to whole venom extracts and to compare it with BAT results.

Methods: We prospectively selected 25 patients who required venom immunotherapy (VIT) but had
negative (<0.10 kIU/L) or very low (<0.35 kIU/L) sIgE to whole venom extracts. These patients were
referred to the University Clinic of Respiratory and Allergic Diseases Golnik between 2021 and 2024.
All sIgE measurements (extracts, Apim 1,2, 3, 5, 10, and Ves v 1, 5) were done on ImmunoCAP Phadia
250 system. BAT was done from fresh heparinized blood with a stimulation buffer containing IL-3.
Samples were incubated with 0.001-1 mg/mL of whole venom extract (HBV and/or YJV), stained with
CD123-PE/HLA-DR-PerCP/CD63-FITC-labeled antibodies, and analyzed by flow cytometry.

Results: All the 25 patients had a history of severe allergic sting reactions (12 Mueller grade I1I and 13
grade I'V), and only 7 patients had positive intradermal tests for HBV or YJV. In 8 patients, the suspected
culprit was HBV, in 13 it was YJV, and in 4 the culprit was unknown. Median of serum sIgE levels to
whole venom extracts (HBV and YJV) was <0.10 kIU/L (>0.10-0.30), with 25 measurements showing
negative results (<0.10 kIU/L). Among the 8 patients with HBV history, only one had positive sIgE to
HBYV components (Api m 3 and 10); however, all 8 had a positive HBV BAT. Of the 13 patients with
YJV history, 11 had positive sIgE to YJV components (Ves v 1: 3, Ves v 5: 7, and both 1), and all 13 had
apositive YJV BAT. Of the 4 patients with an unknown culprit, one had a positive YJV BAT and positive
Ves v 5 sIgE, while the remaining 3 had positive HBV BAT, but none had positive sIgE to HBV
components.

Conclusion: Our data showed that in patients with very low or negative sIgE to venom extracts,
component testing is only useful for confirming YJV sensitization, but not HBV sensitization. Therefore,
in HBV allergy, BAT remains the first choice to confirm sensitization in cases with low or negative sIgE
to venom extracts and is essential for facilitating HBV VIT in such patients.
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Background: Inflammasomes are multiprotein complexes that initiate early immune responses against
invading pathogens and cellular stress. NLRP3 is one of the most studied inflammasome-forming
proteins and responds to a wide range of pathogen- and self-derived triggers, while its dysregulated
activity contributes to the progression of common noncommunicable diseases, including
neurodegenerative and cardiovascular diseases. Despite significant advances in understanding the
structural mechanism of NLRP3 inflammasome assembly, it remains unclear how such diverse triggers
and cellular locations facilitate its activation.

Methods: NLRP3 variants targeted to distinct subcellular locations, including the endoplasmic
reticulum, Golgi apparatus, plasma membrane, centrosome, lysosomes, mitochondria and peroxisomes,
were introduced into murine NLRP3-deficient macrophages. Subcellular localization of the prepared
variants was verified by confocal microscopy. Canonical NLRP3 activators were used to stimulate
inflammasome assembly, while NLRP3-specific inhibitors were applied to dissect the activation process.
Inflammasome activation was quantified by measuring cytokine release and cell death.

Results: NLRP3 variants localized to different organelles responded to canonical activators comparably
to the wild-type NLRP3 (WT). Although WT NLRP3 requires a basic membrane-binding segment
(K127-K130) for activation, organelle-targeted variants retained inflammasome activity despite
mutation of this segment, indicating that association with a lipid scaffold, rather than a specific
membrane interaction, is essential for inflammasome formation. Fusion of NLRP3 to protein-based
scaffolds substituted for membranes and revealed that NLRP3 clustering on distinct scaffolds unlocks
the inactive NACHT domain conformation and initiates inflammasome assembly.

Conclusions: These findings demonstrate that NLRP3 does not rely on a single cellular compartment
and identify clustering at membrane or protein scaffolds as an important step in its activation, enabling
NLRP3 to sense distinct activator-induced cellular imbalances.
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Background: Monoclonal antibodies (mAbs) against membrane proteins are essential diagnostic tools,
widely used therapeutics and are part of targeted cell therapies like CAR-T cell therapy. They are still
mostly produced using hybridoma technology or phage display, generating large numbers of antibody
candidates that need to be tested in a short period of time. As membrane proteins do not retain their
three-dimensional structure in soluble form, cell-based high-throughput assays are needed for the
primary screening to ensure that the selection process yields useful mAbs. The aim of our research was
thus to produce original mAbs against human B-cell maturation antigen (BCMA) as a model membrane
protein.

Methods: We developed a simple high-throughput cell-based ELISA using seven established cell lines
(suspension and adherent cells), to optimize a protocol that enabled detection of antibodies at low
concentrations. We compared this test to conventional ELISA and imaging flow cytometry and
concluded that the cell ELISA has comparable specificity and sensitivity. Antibodies were produced
using hybridoma technology. After immunization of Balb/c mice with recombinant extracellular domain
of BCMA or chosen peptides, antibody candidates were selected using cell ELISA. The most promising
mAb was chosen for further characterisation, large scale production, enzymatic degradation, and
recombinant expression in humanized 1gG form.

Results: The best candidate mAb was determined to be IgM class. It was produced on a larger scale and
purified by FPLC affinity chromatography. Variable regions of the antibody were sequenced and
recombinantly expressed in human IgG vectors in HEK293 cell line (the latter work is still in progress).
Enzymatic degradation of [gM mAb was also performed and smaller fragments were tested by Western
blot to visualize their size and identity. The preservation of specificity of our recombinant IgG mAbs
and IgM fragments will be confirmed using cell ELISA and flow cytometry.

Conclusions: We have developed a versatile cell ELISA that can easily be translated to diverse
antibody-antigen-cell line systems and integrated as a screening test in laboratories with limited access
to equipment. Using cell ELISA, we were able to successfully select antibody candidates and showed

that this protocol is suitable to produce antibodies against membrane proteins.

Funding: Authors gratefully acknowledge the financial support of the Slovenian Research and Innovation Agency (ARIS
Grant Number P4-0176 and J7-4640). ARIS also financed PhD study of Petra Kern. Petra Kern is a PhD student at the Faculty
of Medicine, University of Ljubljana.

33



15 — 17 April 2026

MESIA 2026

Lectures

34



15— 17 April 2026 MESIA 2026

S1.01.P
MAST CELLS AND THEIR PROGENITORS IN ASTHMA - MY PERSPECTIVE

Jenny Hallgren Martinsson

Department of Medical Biochemistry and Microbiology, Uppsala University, Uppsala, Sweden
Presenting author e-mail: jenny.hallgren@imbim.uu.se

Mast cells (MCs) not only become activated in allergic asthma but also accumulate in specific regions
of the lung. Experimental models indicate that this expansion is preceded by the recruitment of bone
marrow—derived MC progenitors (MCps). Although rare, circulating human MCps can be quantified by
flow cytometry. In birch pollen—sensitized individuals with asthma, MCp frequencies increase during
pollen season, and higher levels correlate with worsening symptoms and loss of asthma control. A larger
fraction of MCps in allergic asthma than in healthy subjects expresses the interleukin-5 (IL-5) receptor,
and IL-5 promotes their survival and/or proliferation in vitro. Consistent with this, biologics targeting
IL-5 signalling improve asthma control in severe or uncontrolled asthma and reduce circulating MCp
frequencies.

To better understand MC biology during the resolution of airway inflammation, we recently examined
MC dynamics in a mouse model of allergic inflammation using CITE-seq. We observed that MC
populations show unexpected persistence and remodelling at a stage when most other inflammatory cells
have already resolved. For example, mucosal MCs located within the airway epithelium remain present
but undergo notable phenotypic and transcriptional adaptations. In addition, we identified a novel MC
subset with distinguishing features compared with previously described MC populations. Together, these
findings reveal previously underappreciated MC heterogeneity during the return to lung homeostasis and
raise new questions about how MCs may contribute to the restoration or stabilization of airway function.
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Allergic asthma is a growing global health concern with steadily increasing prevalence. Lung pathogenic
T helper type 2 (pTh2) cells are key drivers of disease; however, the early events governing their
differentiation, their heterogeneity, and particularly their epigenetic regulation remain poorly
understood. Histone deacetylase 1 (HDACI1), a major epigenetic regulator, is thought to control T cell
function, but its role in pTh2 biology is unclear. We investigated pTh2 cell emergence and regulation
using single-cell RNA sequencing in a murine house dust mite (HDM) model with and without HDACI
function. We identified two distinct, highly proinflammatory pTh2 subsets and demonstrate that
alarmins and tumor necrosis factor receptor superfamily (TNFRSF) signals are key drivers of pTh2
differentiation. Guided by these data, we established an in vitro differentiation system to dissect the
signals driving pTh2 development. Using our in vitro model, we show that these pathways regulate
chromatin accessibility at type 2 cytokine loci via modulation of HDAC1-mediated repression. Together,
these findings provide new insights into pTh2 heterogeneity and epigenetic regulation and establish a
robust platform for mechanistic studies and therapeutic target discovery in allergic asthma.
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Mast cells (MCs) are traditionally recognized for their role in allergic inflammation, where IgE-
dependent activation triggers the release of granules enriched in bioactive mediators. Recent evidence,
however, highlights that MCs also secrete extracellular vesicles (EVs) carrying proteins and nucleic
acids, suggesting additional immunoregulatory functions beyond classical degranulation. Despite these
advances, the interplay between extracellular granules (EGs) and EVs remains poorly understood.

In this study, we systematically characterized the extracellular particle (EP) spectrum released by murine
bone marrow-derived MCs under distinct immunological stimuli: IgE—antigen complexes (type 1
activation), lipopolysaccharide (LPS; type 2 mimic), and calcium ionophore A23187. EPs were isolated
using differential centrifugation and filtration and analyzed by high-resolution flow cytometry, and
advanced imaging. Real-time monitoring combined with pharmacological inhibition provided
mechanistic insights into EP secretion.

Our findings reveal stimulus-specific EP profiles: IgE-mediated activation predominantly induced EG
release, whereas LPS stimulation favored EV secretion. Ca*" ionophore elicited a mixed response,
underscoring the need for caution when interpreting data from ionophore-based models. Furthermore,
we identified histamine as a reliable marker to discriminate EGs from EVs.

These results demonstrate that MCs deploy distinct extracellular pathways depending on the immune
context, with EGs dominating allergic responses and EVs prevailing in Thl-type inflammation.
Understanding these differential mechanisms may uncover novel targets for modulating MC-driven

pathology in asthma, autoimmunity, and chronic vascular disease.

Funding: NKFIH grants: NKKP STARTING 25 152115, NVKP_16-1-2016-0004, VEKOP-2.3.2-16-2016-00002, VEKOP-
2.3.3-15-2017-00016, Higher Education Excellence Program (FIKP), Therapeutic Thematic Program (TKP2021-EGA-23),
RRF-2.3.1-21-2022-00003, 2019-2.1.7-ERA-NET-2021-00015; the European Union’s Horizon 2020 (No. 739593); and the
Janos Bolyai Research Scholarship of the Hungarian Academy of Sciences.
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Background: Atopic dermatitis (AD) and psoriasis (PSO) are common chronic inflammatory skin
diseases where tissue-resident memory T cells (Trms) are key factors in the pathogenesis. However, Trm
cell subpopulations driving AD and PSO remain incompletely characterized.

Objective: Using single-cell multi-omics, we aimed to characterize and compare memory T cells,
especially Trms in AD and PSO, to uncover their detailed functional properties beyond cytokine
production.

Methods: We analyzed publicly available single-cell CITE-Seq data on CD45" cells from the skin of
severe AD (n=7) and PSO (n=7) patients, and healthy controls (n=7). We performed deep
characterization and comparison of key pathogenic Trm populations within both the CD4 and CD8
compartments using functional profiling to assess their cytokine, co-signaling, migration, and survival
programs.

Results: Our analysis revealed a prominent expansion of Trms in both AD and PSO, identifying them
as the primary producers of pathogenic cytokines. Focused re-clustering identified six distinct CD4+
and CD8+ Trm clusters, including disease-specific and inflammation-associated populations. The AD-
specific clusters expressed [L-13, IL-16, IL-32, and lymphotoxin-beta, showed a high recirculatory Tcm-
like phenotype, with a prominent co-activation signature. In PSO, the central pathogenic clusters
exhibited a potent Th1/Th17 profile, a classical tissue-resident phenotype, high coactivation with signs
of exhaustion, and survival supported by TLE1. Inflammation-associated clusters also displayed disease-
specific functional divergences.

Conclusions: The differences identified in the migratory features of Trms in AD and PSO may explain
certain clinical distinctions between these two immune-mediated diseases. Furthermore, targeting the
revealed co-signaling and survival programs, as well as the TF networks in Trms, could contribute to
identifying new disease-specific therapeutic targets that aim to prevent chronicity.
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IgE crosslinking via foreign molecules on mast cells and basophil granulocytes are the key mechanisms
in allergic reactions. More recent the pathophysiological concept of autoallergy involving IgE
autoantibodies targeting self-antigens has been established. These are found in allergy-like conditions
like chronic spontaneous urticaria and atopic dermatitis, but also in diseases that are currently classified
as classical autoimmune diseases like bullous pemphigoid or systemic lupus.

Autoallergy is emerging as a distinct IgE-mediated mechanism that may contribute to chronic
inflammation in various immune-mediated diseases. Common pathophysiological mechanisms and new
treatment approaches are presented.
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Background: Bronchial hyperreactivity (BHR) is an important feature of asthma, associated with
disease severity and persistence over time. The aim of the study was to investigate a relationship between
BHR and parameters of type 2 (T2) inflammation, lung function, and asthma control in children with
asthma.

Methods: This retrospective, cross-sectional study included schoolchildren aged 7-18 years, diagnosed
with asthma. The children underwent clinical evaluation, which included assessment of asthma control
and peripheral blood sampling to determine peripheral eosinophil count, total and specific
immunoglobulin E (IgE), and eosinophilic cationic protein (ECP). Lung function tests included
spirometry, fractional exhaled nitric oxide (FENO) and a dosimetric bronchial methacholine challenge
test.

Results: A total of 152 children with asthma were included in the study, 85 (56%) boys and 67 (44%)
girls, with a mean age of 12.643.2 years. BHR was detected in 140 (92.10%) children. Patients with
BHR were significantly younger (p=0.001) and used asthma medication for a shorter period (p=0.002).
Patients with BHR had significantly higher FENO (p=0.036) and peripheral eosinophilia (p=0.006).
BHR was significantly associated with male gender (p=0.046) and uncontrolled asthma (p=0.015). The
provocative dose of methacholine that caused a decrease of -20% in FEV1 was significantly lower in
children with uncontrolled asthma (p= 0.038). Lung function parameters, total or specific IgE levels,
and ECP were not significantly associated with BHR.

Conclusion: Our study showed a high prevalence of BHR in pediatric patients with asthma. BHR was

associated with higher peripheral eosinophilia and FENO levels, and with poorer asthma control.
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Background: Severe, recurrent preschool wheeze is still an unresolved problem in pediatric respiratory
medicine. It is often refractory to inhaled corticosteroids and the underlying mechanisms are not well
understood. Gastroesophageal reflux disease (GERD) has been implicated in recurrent wheezing as one
of the mechanisms leading to severe preschool wheeze. This study aims to examine the relationship
between reflux characteristics, bronchoalveolar lavage (BAL) cytology and clinical outcomes in
preschool children with severe recurrent wheeze.

Methods: Preschool children aged 12-60 months with severe recurrent wheeze, who were
unsuccessfully treated with inhaled corticosteroids and/or montelucast, underwent combined
multichannel intraluminal impedance-pH (MII-pH) and bronchoscopy. BAL samples were assessed for
lipid-laden macrophages (LLM). Associations between reflux parameters, BAL cytology and response
to antireflux treatment were analysed. Patients were followed up for 6 and 12 months, after which the
outcome of GERD treatment as an add-on therapy of severe preschool wheeze was evaluated.

Results: GERD was identified in 70% of participants with severe preschool wheeze. Children with
GERD showed significantly higher percentages of LLM compared with those without GERD (12% vs.
1%, p <0.001). LLM percentage correlated with multiple reflux characteristics, including weakly acidic,
liquid and proximal reflux (p <0.047; p <0.047 and p < 0.047, respectively), as well as symptom indices
(p <0.001). After antireflux therapy, wheezing episodes were substantially reduced during a follow-up
period.

Conclusions: Microaspiration following GERD is an important mechanism in severe preschool wheeze.
Our results show the importance of considering reflux as a potential contributor to refractory respiratory
symptoms and support using MII-pH monitoring and BAL cytology in the diagnostic work-up of
difficult-to-treat preschool wheezing. Antireflux therapy may improve symptoms of severe preschool
wheeze.
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Chronic activation of immune responses in a tissue, with unregulated pro-inflammatory signaling, drives
remodeling of microenvironmental structures, with significant effects on extracellular matrix
organization, particularly collagen scaffold reorganization. Studying changes of collagen structure in
tissues under induced chronic inflammation (DSS-induced colitis) and during experimentally AOM-
induced carcinogenesis, we have shown increased collagen deposition and alterations in the collagen
scaffold's stereometry, attributable to the local immune environment. Moreover, we have, for the first
time, demonstrated an inflammatory pattern attributable to reduced regulatory control of inflammatory
cytokines, even at apparently normal or near-normal levels. This kind of smoldering inflammation can
explain the pathologic background that may sustain not only tumor preparation niche and following
development but also many pathological conditions (chronic inflammatory bowel diseases, nervous
system illnesses, lupus) that, if investigated using the current parameters, remain scarcely explained in
their onset, evolution, and recurrences, many times classified as “borderline’. Additionally, the
expression of LAIR-1, a checkpoint receptor on immune cells that binds collagen, links alterations in
the scaffold to the inhibition of immune cell activity, migration, and exhaustion, as observed in the tumor
microenvironment. We conclude that the active interplay between local immunity and collagen scaffold
reciprocally affects their functions, influencing the development of pathological microenvironments.

Collagen’s microscopic analysis in confocal SHG can reveal the underlying smoldering inflammation.
Funding: the work was supported by Institutional Grant RVO 61388971 (CZ), AZV NU23-08-00071, MEYS CR (Large RI
Project LM2018129 Czech-Biolmaging), ERDF (project No. CZ.02.1.01/0.0/0.0/18_046/0016045) and the project National
Institute for Cancer Research (Programme EXCELES, ID Project No. LX22NPO5102 —Next Generation EU), Generali CP
Foundation (CZ), UniCredit Bank (CZ), CAMIC CZ, AHT International Group Sagl (RO), Monteferro s.r.o. (CZ), SIAD
s.r.o. (ITA/CZ), GGT s.r.o. (CZ), and ARPA Foundation (ITA).
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The thymus is indispensable for the establishment of a T cell repertoire during postnatal life. Although
thymic activity declines with age, it retains a remarkable regenerative capacity. In infants undergoing
corrective surgery for congenital cardiac malformations, the thymus is frequently removed to facilitate
surgical access. Growing clinical evidence indicates that early thymectomy compromises long-term
immune competence, predisposing individuals to increased susceptibility to infections, allergic,
autoimmune disorders, as well as increasing the malignancies and mortality risk in adulthood. These
observations underscore the need to preserve the thymus in infants and to regenerate it in adults.
Essential to thymus regeneration is the identification of epithelial progenitor or stem cells capable of
generating both cortical and medullary thymic epithelial compartments required for T cell selection.
Using a substantial cohort of postnatal human thymic samples, including tissue obtained during pediatric
cardiac surgery, we have identified and characterized a rare population of human thymic epithelial
stem/progenitor cells (TESCs). Under 3D ultra—low attachment culture conditions, individual stromal
cells form spheroids demonstrating self-renewal and differentiation capacity. Notably, neonatal and
adult thymic tissues generate comparable numbers of organoids, indicating that epithelial progenitor
potential persists across age groups. These cells express genes associated with early thymic epithelial
development alongside markers of mature epithelial lineages, supporting their bipotent differentiation
potential.

Building on these findings, we further explore the re-aggregation of thymic cell cultures, developing the
“thymus-in-a-dish” as a preparative platform for constructing functional mini-thymic organs. Our long-
term objective is thymic reconstitution either in vivo, including xenogeneic settings, or in vitro through
organ reassembly. However, TESCs derived from healthy tissue exhibit limited proliferative capacity
compared to malignant counterparts. By incorporating defined CD34* hematopoietic progenitors and
common HLA haplotypes into engineered systems, we aim to establish controlled platforms for efficient
T cell selection and the generation of personalized T lymphocyte populations.

Together, our work uncovers previously unrecognized characteristics of human thymic epithelial stem
cells and establishes a translational framework for immune system regeneration. These advances hold
significant promise for patients with congenital thymic loss, immune deficiency, or immune damage,

and open new avenues toward personalized thymus bioengineering and restorative immunotherapy.
Funding: HRZZ-1P-2020-02-2431, HRZZ-1P-2022-10-2285 and HRZZ-1P-2024-05-4961, the Seventh Framework program
of the European Community for research and technological development (FP7) no. 602587, the bilateral program between
the Republic of Croatia and the Peoples Republic of China (M. Antica and Li Wu), CERRM EU Grant Agreement
KKO01.1.1.01.0008, and the Terry Fox Zagreb run and Croatian League Against Cancer.
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Background and aims: Micro- and nanoplastic particles (MNPs) are emerging environmental
pollutants, and it is estimated that the human exposure to MNP is increasing rapidly, primarily through
diet, inhalation, and consumer products. Although existing research indicates that MNPs may trigger
oxidative stress, cytotoxic effects, and inflammatory responses, their impact on the human immune
system remains poorly understood. Clarifying how MNP exposure affects immune cell viability and
activation is essential for evaluating potential immunotoxicological risks, particularly in vulnerable
pediatric populations.

This study aimed to assess the effects of estimated MNP exposure on immune cell viability and activation
in children.

Methods: As part of the H2020 IMPTOX project, 1155 children were recruited into an observational
study. Clinical information was collected from medical records, and estimated MNP exposure was
evaluated using questionnaires, including a food frequency questionnaire (FFQ) and an MNP exposure
survey. Participants were categorized into exposure clusters through a hierarchical cluster analysis. In a
subset of 40 participants, peripheral blood mononuclear cells (PBMCs) were isolated from peripheral
blood samples. Immune phenotyping was conducted using polychromatic flow cytometry on a DXFlex
flow cytometer (Beckman Coulter, USA).

Results: Higher MNP exposure via ingestion (FFQ clusters) was associated with lower circulating
CD19" B-cell proportions (r = —0.322, p = 0.043). Higher estimated exposure to MNPs was positively
correlated with the proportion of CD19°CD23" B cells (r = 0.400, p = 0.031).

Conclusion: Higher estimated exposure to micro- and nanoplastics in children was associated with
selective alterations in adaptive immunity, including reduced total CD19* B-cell proportions and
increased CD19"CD23* B cells. This pattern suggests a shift toward activated or regulatory B-cell
subsets, indicating potential skewing of the adaptive immune response. These findings imply that
environmental MNP exposure may modulate immune homeostasis and activation, highlighting the need
for further studies to clarify the immunological consequences of chronic exposure in pediatric
populations.
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Anti-HLA antibodies can develop in response to transfusions, pregnancy or organ transplantation. One
of the main causes of graft loss is antibody mediated rejection (AMR). In suspected AMR or Cardiac
Allograft Vasculopathy (CAV), the presence of Donor Specific Antibodies (DSA) must be determined.
For this purpose, patients' sera are tested using Luminex technology with the OL-LabScreen SA method
(SAB), which allows semi-quantitative determination of anti-HLA antibodies. The method is highly
sensitive and specific, but has certain limitations, as the clinical significance of all the determined
antibodies is not yet fully explained. To determine which of these antibodies are also cytotoxic due to
their ability to activate complement, the serum can also be analyzed using the ClqScreen test (SAB-
C1q). Regular monitoring of the patient's immune status for at least one year after transplantation is
crucial, as newly formed antibodies, the so-called 'de novo' DSA, play an important role in the long-term
survival of the transplant. However, if they are also cytotoxic, they can be a good predictor of AMR or
CAV. Newer studies are providing more and more evidence of the connection between the rejection of a
transplanted heart and the presence of donor-derived cell-free DNA (dd-cfDNA) in the recipient's
plasma, as episodes of rejection cause damage to the graft, resulting in larger amounts of dd-cfDNA
being released into the recipient's circulation, which can be quantified. Therefore, determination of dd-
cfDNA is incorporated into the International Society of Heart and Lung Transplantation guidelines as a
non-invasive biomarker for monitoring graft rejection. For patients involved in the study, sera have been
tested with SAB, SAB-C1q and CDC (Complement Dependent Lymphcytotoxic) tests and dd-cfDNA
was determined in the patient's plasma. All test results were compared with clinical data. Comparisons
of the results of the SAB-Clq test with the results of the SAB and CDC tests showed the expected
findings. The SAB-C1q test demonstrated the specificity of all those antibodies that are positive in the
CDC test, and only some of the specificities that were demonstrated with the SAB test. In the presence
of DSA dd-cfDNA was always determined. Moreover, obtained results correlated with clinical data.
Although endomyocardial biopsy remains the gold standard, combination of several new methods could
yield successful alternative way of heart transplant rejection monitoring, with the distinct advantage of
avoiding procedural complications.
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Background: Dermographic urticaria is the most frequent form of chronic inducible urticaria, but little
is known about its etiopathogenesis and associated factors such as psychological stress.

Methods: This cross-sectional study included a total of 100 examinees, and compared the data/findings
of 34 dermographic urticaria patients to 33 chronic spontaneous urticaria (CSU) patients, and 33 healthy
controls. We looked at perceived psychological stress (Perceived Stress Scale/PSS), salivary cortisol and
IL-1PB levels, clinical characteristics [dermographism activity/severity (on a scale from 1 to 4), disease
control (Urticaria Control Test/UCT) and disease activity of CSU patients (Urticaria Activity
Score/UAS)], and demographic data [1].

Results: In patients with dermographic urticaria and CSU patients, no significant correlations were
observed between salivary cortisol, IL-1p, and PSS, but urticaria severity positively, linearly correlated
with perceived stress (p=0.004) [1]. Males had significantly higher salivary cortisol (median 1.1 vs. 0.9;
p=0.028) and higher IL-1p levels than females (687.6 vs. 408.9 pg/mL; p=0.029), while females had
significantly higher perceived stress levels (p=0.006). CSU patients had significantly higher disease
control than the dermographic urticaria group (moderate effect size) (p=0.001). In dermographic
urticaria patients with concomitant allergies, lower cortisol values were recorded (moderate effect size;
p=0.032) and disease lasted longer than in those with no allergies (a large effect size) (48 vs. 18 months;
p=0.002). Duration of dermographic urticaria was negatively linearly related to salivary cortisol (r=-
0.369; p=0.032), but not to IL-1P. In patients with dermographic urticaria with associated conditions,
their urticaria lasted significantly longer than for those without comorbidities (60 vs. 24 months;
p=0.017) [1].

Conclusions: Since stress is often perceived by patients with dermographic urticaria and affects
dermographic urticaria activity/severity, psychological support and related measures could be beneficial

for these patients.
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Background: Antibody—drug conjugates (ADCs) and therapeutic cancer vaccines represent rapidly
evolving strategies designed to enhance tumour specificity while minimising systemic toxicity. ADCs
deliver highly potent cytotoxic payloads directly to antigen-expressing cancer cells, whereas vaccines
aim to stimulate durable antitumor immunity. This abstract summarises current evidence on their clinical
efficacy, safety profiles, and therapeutic applications in patients with advanced solid malignancies.
Methods: A comprehensive review of randomised controlled trials, systematic reviews, and meta-
analyses evaluating ADCs and therapeutic vaccines in solid tumours was conducted. Primary outcomes
included overall survival (OS), progression-free survival (PFS), objective response rate (ORR), and
treatment-related adverse events (AEs).

Results: Recent ADCs have demonstrated clinically meaningful improvements in survival across
several tumour types, supported by mechanisms such as bystander killing and improved linker stability.
Multiple ADCs have demonstrated significant clinical benefit in solid tumours. Trastuzumab deruxtecan
and trastuzumab emtansine showed substantial improvements in PFS and OS in HER2-positive breast
and gastric cancers. Sacituzumab govitecan prolonged survival in triple-negative and hormone receptor-
positive, HER2-negative breast cancer. Meta-analyses demonstrated that ADCs significantly improved
PFS (HR 0.69, 95% CI 0.56-0.82) and OS (HR 0.76, 95% CI 0.61-0.92) compared with chemotherapy.
Enfortumab vedotin, tisotumab vedotin, and mirvetuximab soravtansine achieved regulatory approval
for urothelial, cervical, and ovarian cancers, respectively. Common treatment-related AEs included
myelosuppression (neutropenia 43.7%, thrombocytopenia 22.6%), peripheral neuropathy (39.6%), and
nausea (44.1%), with grade >3 AEs occurring in 46.1% of patients. Interstitial lung disease emerged as
a notable toxicity, particularly with topoisomerase inhibitor payloads.

Therapeutic cancer vaccines demonstrated more modest clinical outcomes. In advanced non-small cell
lung cancer, most vaccines showed no significant OS benefit compared with standard
therapy. Contemporary neoantigen-based vaccines combined with immune checkpoint inhibitors
showed promising immunogenicity and early clinical activity, particularly in early-stage disease and
minimal residual disease settings.

Conclusions: ADCs represent an established therapeutic option for biomarker-selected patients with
solid tumours, demonstrating significant survival benefits with manageable toxicity. Therapeutic
vaccines show limited efficacy as monotherapy in advanced disease but demonstrate potential when
combined with checkpoint inhibitors in early-stage settings. Future research should focus on optimising
patient selection through predictive biomarkers, refining combination strategies, and advancing

personalised vaccine platforms.
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Allogeneic stem cell transplantation (allo-SCT) has long represented a cornerstone of curative therapy
for patients with high-risk hematologic malignancies, primarily through the graft-versus-leukemia
(GVL) effect. GVL is mediated by a complex, polyclonal donor-derived immune response targeting a
broad repertoire of alloantigens and tumor-associated antigens, involving coordinated activity of T cells,
NK cells, and antigen-presenting cells. This immunological breadth underlies its durability but is
intrinsically linked to graft-versus-host disease (GVHD), reflecting the fine balance between beneficial
and deleterious alloreactivity.

In contrast, chimeric antigen receptor T-cell (CAR-T) therapy represents a highly specific, engineered
immune response directed against a single or limited set of tumor antigens, independent of HLA
presentation. While this precision enables potent cytotoxicity with reduced off-target alloreactivity, it
also introduces vulnerability to immune escape mechanisms, including antigen loss, lineage switching,
and limited CAR-T persistence driven by T-cell exhaustion and an immunosuppressive tumor
microenvironment.

Relapse following CAR-T therapy thus highlights a fundamental immunological limitation of targeted
cellular therapy: the lack of antigenic diversity and adaptive immune evolution characteristic of the GVL
effect. Conversely, the broad and dynamic nature of GVL provides sustained immune surveillance but
at the cost of systemic immune activation and toxicity.

In this context, allo-SCT and CAR-T therapy should be viewed as complementary rather than competing
modalities. CAR-T therapy may induce deep remissions and reshape tumor burden, creating an optimal
immunological landscape for subsequent allo-SCT, while allo-SCT can restore a diversified and self-
renewing immune repertoire capable of long-term disease control. The use of allo-SCT as consolidation
following CAR-T is therefore increasingly supported, particularly in patients with high-risk features or
early signs of CAR-T failure.

Emerging approaches aim to bridge the gap between these paradigms, including donor-derived CAR-T
cells, dual-targeting CAR constructs, and post-transplant immune modulation strategies designed to
enhance GVL while mitigating GVHD. A deeper understanding of immune dynamics—spanning
antigen recognition, T-cell fitness, and microenvironmental interactions—will be critical to optimizing
the sequencing and integration of these therapies.
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Introduction: High-grade serous ovarian carcinoma (HGSOC) remains poorly responsive to immune
checkpoint blockade (CPI) despite the presence of tumor-infiltrating immune cells. This suggests that
the spatial organization and functional coordination of immune populations within the tumor
microenvironment (TME) constrain effective antitumor immunity.

Methods: Spatial transcriptomics and multiplex immunofluorescence characterized the immune
architecture of HGSOC and mapped spatial interactions among TLS, CD8" T cells, and NK cells.
Functional studies evaluated NK—T cell crosstalk and effects of NKG2A blockade in preclinical models.
Results: Spatial analyses revealed that antitumor immunity in HGSOC is organized within discrete
immune niches and aggregates with varying degress of maturation. Specifically, mature TLS as forming
only in 16% of HGSOC. Limited TLS maturation was associated with a CD8" T-cell compartment
dominated by CPI-resistant PD-1"TIM3" effector cells, whereas CPI-responsive TCF1"PD-1* progenitor
CDS8* T cells were rarely observed. A similar pattern of functional restraint characterized the NK cell
compartment. HGSOC tumors were enriched in CD56"€" NK cells expressing inhibitory receptors
NKG2A and TIM3. Spatial mapping showed NK cells localize within tumor cores and TLS-associated
niches, where they frequently interact with CD8" T cells. Tumor cells displayed HLA-E expression, the
canonical ligand for NKG2A, limiting NK cell-mediated cytotoxicity. Functional studies showed NK
cells and CD8* T cells engage in reciprocal crosstalk essential for antitumor immunity. Disruption of
this interaction contributed to immune dysfunction in ovarian cancer, whereas therapeutic NKG2A
blockade restored NK cell effector function, enhances CD8* T-cell responses, and improves PD-1
blockade efficacy in preclinical models.

Conclusions: Spatial immune niches defined by limited TLS maturation and inhibitory T and NK-cell
states shape immune dysfunction in ovarian cancer. Targeting the NKG2A-HLA-E axis may restore
coordinated NK—T cell immunity and enhance responses to CPIs in HGSOC.
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Inflammasomes are central components of early immune responses to pathogens. Upon sensing infection
or disrupted tissue homeostasis, inflammasome sensors lead to the assembly of inflammasomes and
activation of inflammatory caspases. Caspase-1 subsequently proteolytically activates proinflammatory
cytokines IL-1beta and IL-18 and gasdermin D into its N-terminal pore-forming domain that causes
pyroptosis. Proinflammatory cytokine release combined with immunogenic cell death (ICD) induces
potent inflammatory responses. Cancer is an example of a disease where the immune system fails and
several types of tumors downregulate different cell death pathways. Using the synthetic biology
combined with the mechanistic insight into inflammasome assembly, we are currently developing
inflammasome-inspired approaches to provide efficient priming of immune responses in cancer
immunotherapy.

One of the approaches we developed is cytokine-armed pyroptosis [1]. To induce pyroptosis, we utilized
designed tightly regulated gasdermin D variants with different pore-forming capabilities and diverse
modes of activation, representing a toolbox of immunogenic cell death (ICD) inducers. We demonstrated
that the electrogenic transfer of ICD effector-encoding plasmids into mouse melanoma tumors, when
combined with intratumoral expression of cytokines IL-1f, IL-12, or IL-18, enhanced anti-tumor
immune responses. Careful selection of immunostimulatory molecules is, however, imperative as a
combination of IL-1 and IL-18 antagonized the protective effect of pyroptosis by IFNy-mediated
upregulation of several immunosuppressive pathways. Additionally, we show that the intratumoral
introduction of armed pyroptosis provides protection against distant tumors and proves effective across
various tumor types without inducing systemic inflammation in preclinical mouse models.
Inflammasome-mimicking approaches are tunable and tumor-agnostic strategies to enhance antitumor

response, even against the most resilient types of tumors.
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Background: yo T cells form a distinct T cell lineage defined by v rather than afy TCR chains. They
display unique antiviral, antibacterial, and antitumor properties, acting independently of classical
MHC-restricted antigen presentation [1]. Yo T cells combine features of T cells, NK cells, and
antigen-presenting cells, and include heterogeneous subsets with diverse TCR repertoires and
tissue-tropic distributions [2]. Their potent effector functions and ability to respond to tissue stress offer
attractive opportunities for next-generation cellular immunotherapies, while also suggesting potential
roles in immune-mediated pathology.

Methods To investigate Y60 T cell immunobiology, we established a comprehensive spectral flow
cytometry platform to enable immunoprofiling of y6 T cells within the broader immune landscape. A
multiparameter panel was designed, optimized, and validated using PBMCs isolated from healthy donor
bufty coats and peripheral blood from healthy adult volunteers. In parallel, we developed ex vivo
strategies for yo T cell activation and expansion to support future efforts aimed at generating yo T cell-
based cellular products.

Results The validated flow cytometry platform enables identification of major immune populations and
vd T cell subsets. Ex vivo approaches reliably induce yd T cell activation and expansion, establishing
feasibility for subsequent functional and translational studies.

Conclusions Together, these platforms provide a comprehensive basis for studying yo T cell
immunobiology in health and disease and establish foundation to support the development of yo T cell-

based immunotherapies.
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Background: IgA vasculitis (IgAV) is a small vessel vasculitis characterized by a heterogeneity of
clinical manifestations. With an incidence of 5 cases per 100,000 adults, IgAV represents the second
most frequent systemic vasculitis in our population [1]. The long-term prognosis depends mainly on
visceral organ involvement, especially kidneys [2]. Recently, with the aim to improve disease
management and outcome, clustering of IgAV patients into 3 prognostically different groups was
proposed by a French research group (cluster 1 representing younger men with gastrointestinal and
articular involvement and low rate of renal insufficiency; cluster 2 representing middle-aged patients
without gastrointestinal involvement; and cluster 3 with older patients manifesting with necrotic skin
lesions and abnormal kidney function) [3]. Our IgAV cohort served as a validation cohort of the study.
Methods: 208 IgAV patients diagnosed and followed at our rheumatological department with a
histologically proven disease were included in a validation clustering study. The agglomerative
hierarchical clustering was applied as in the original cohort, using k-means and Ward’s method based on
7 parameters (sex, age, constitutional symptoms, skin necrosis, articular and gastrointestinal tract
involvement, abnormal kidney function).

Results: The mean (SD) age of patient in our cohort was 57.0 (19.9) years, and 122 (58.7%) patients
were males. Constitutional symptoms, skin necrosis, articular, gastrointestinal tract and kidney
involvement were present in 37 (18%), 88 (43%), 111 (53%), 84 (40%) and 126 (61%) patients at
baseline, respectively. The distribution of patients based on three proposed clusters is presented in the
Table 1.

Conclusions: The presence of three distinct groups of adult IgAV identified by clustering analysis was
confirmed also in our cohort. This approach represents an important step toward personalized
management of adult IgAV.

Table 1. Adult IgAV clusters

Characteristics Cluster 1 (60) Cluster 2 (78) Cluster 3 (70) P value
Age (mean (SD)) 42.9 (15.3) 50,7 (17.0) 76.1 (8.8) <0.001
Male sex 45 (75%) 45 (58%) 32 (46%) 0.003

Constitutional symptoms 18 (30%) 9 (12%) 10 (14%) 0.012

Articular involvement 39 (65%) 63 (81%) 9 (13%) <0.001
Skin necroses 16 (27%) 26 (33%) 46 (66%) <0.001
GIT involvement 60 (100%) 0 24 (34%) <0.001
Abnormal kidney function 1(1.7) 1(1.3%) 42 (60%) <0.001
Relapses 12 (20%) 13 (17%) 3(4.3%) 0.019

Residual CKD 4 (6.7%) 8 (10%) 45 (64%) <0.001

Legend: GIT gastrointestinal tract. CKD chronic kidney disease
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Background: Pathogenesis of inflammatory arthritides involves complex multicellular interactions
within bone, cartilage, and synovium. Traditional 2D cultures and animal models often fail to
recapitulate the human 3D microenvironment, limiting predictive value for therapeutic efficacy. We aim
to develop a modular joint-on-a-chip platform (CHIPART) integrating 3D-printed biocompatible
supports with bioprinted tissues to study inflammatory cell infiltration and drug responses.

Methods: Biocompatible resins (MED610, MED620) were 3D-printed and optimised via post-
processing. Cell-laden (1x10° cells/mL) constructs were bioprinted using the BioX6 system with
decellularised extracellular matrix (adECM)-, GelMA-, and collagen-based bioinks. Human
mesenchymal (hnBMSC, HS27a), synovial (SW982), endothelial (HUVEC) lines, and primary cells from
osteoarthritis patients were used. Viability (annexin V/7-AAD) and phenotype (CD73, PDPN, CD146,
CD140a/b, CD105) were assessed by flow cytometry. Osteogenic differentiation was evaluated by
alizarin red and RUNX2, ALP, BGLAP expression; chondrogenic by alcian blue and SOX9. Monocyte
migration toward chemokine gradients (CCL2, CCL5, CXCL10) was assessed using Transwell-based
adECM.

Results: MED610 and MED620 supported OchP survival, proliferation and osteogenic differentiation
comparable to commercial plates. adECM outperformed commercial bone inks, showing higher OchP
viability, altered RANKL/OPG ratio, and enhanced RUNX2 and SOX9 expression. Histology revealed
lacuna-like structures in chondrogenic constructs resembling native cartilage. Primary cells exhibited
greater heterogeneity and reduced differentiation versus immortalized lines. Synovial fibroblasts
maintained viability but showed phenotypic shifts (CD146 loss, CD271 acquisition). HUVEC co-culture
with mesenchymal constructs showed capillary-like cords. adECM density <2% allowed monocyte
recruitment; 3% permitted chemokine gradients but restricted cell movement.

Conclusions: We identified adECM as a superior bioink for maintaining OchP function and provided a
quantified threshold for modelling immune cell migration within the joint niche. Collectively, our work

establishes a foundation for a functional multi-modular joint-on-a-chip system.

Funding: This work was supported by the European Union through National Recovery and Resilience Plan under grant
agreement NPOO.C3.2.R3-11.04.0093 (CHIPART) and project No. 10106-25-2885 (PRINTHERA).
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Background: The pathologic B-cell response and autoantibody production are key features in systemic
autoimmune diseases, such as systemic lupus erythematosus (SLE) and primary Sjogren’s syndrome
(pSS). A subset of CD4" T cells, termed follicular T helper (TFH) cells, are responsible for optimal B-
cell selection and long-lived, high-affinity antibody-producing plasma cell generation in secondary
lymphoid tissues. Based on the critical role of follicular T helper cells in B cell activation and antibody
production, their failure to maintain self-tolerance potentially leads to the development of autoreactive
immune processes. For better understanding of the molecular mechanisms and pathways behind the
pathological changes of B and TFH cell functions in SLE and pSS, in our study, we focused on the role
of the altered expression profiles of microRNAs (miRNAs).

Methods: Circulating CD19+ B and CD4+CXCR5+ TFH (cTFH) cells were magnetically isolated from
the peripheral blood of 13 SLE patients, 9 pSS patients and 11 healthy individuals for the analysis of
miRNA expression profiles using Illumina next-generation sequencing technique. Differentially
expressed microRNAs (DEmiRs; FC>1.5, p<0.05) were identified using StrandNGS software.
Experimentally validated miRNA-target interactions (MTIs) were determined based on the miRTarBase
database. Functional enrichment analysis of the identified target genes was performed using ClueGO
plug-in of Cytoscape.

Results: A total of 102 DEmiRs were identified in the ¢cTFH cells, and 94 DEmiRs were found in the B
cells of SLE patients, while 46 DEmiRs were identified in the cTFH cells, and 102 DEmiRs were found
in the B cells of pSS patients, compared to healthy controls. In the case of cTFH cells, 28 DEmiRs were
common in SLE and pSS patients, whereas in B cells, 53 DEmiRs were common to both diseases.
Functional enrichment analysis showed that the target genes of DEmiRs were mainly involved in
myeloid cell differentiation, complement activation, immunoglobulin mediated immune response,
antimicrobial humoral immune response and B cell receptor signaling pathway.

Conclusions: The observed changes and differences in miRNA expression profiles in B and ¢cTFH cells
may help elucidate the molecular pathways contributing to the development of SLE and pSS;
furthermore, individual miRNAs may serve as potential biomarkers or therapeutic targets in the future.

55



15— 17 April 2026 MESIA 2026

S6.05.1
NEW TRENDS IN LABORATORY TRANSPLANTOLOGY

Andrej Ceres', Michal Cibulka'?, Tatiana Kogari§tanova!, Martina Schniederova!, Dana Slovakova',
Jela Petriskova', Ivana Dedinské®, Milos Jesenak!*°, Anna Ruzinak Bob¢akova'*>

"nstitute of Clinical Immunology and Medical Genetics, Jessenius Faculty of Medicine in Martin, Comenius University in
Bratislava, University Hospital in Martin, Martin, Slovakia; *Department of Medical Biochemistry, Jessenius Faculty of

Medicine of Comenius University in Bratislava, Mala Hora 4D, 036 01, Martin, Slovak Republic; 3Transplant-Nephrology
Department and 1st Internal Department, Jessenius Faculty of Medicine of Comenius University in Bratislava and University
Hospital Martin, Kollarova 2, 036 59, Martin, Slovak Republic; “Outpatient Department of Allergy and Clinical immunology,
Department of Pneumology and Phthisiology, Jessenius Faculty of Medicine, Comenius University in Bratislava, Martin
University Hospital, Martin, Slovakia; 3 Outpatient Department of Allergy and Clinical immunology, Department of
Paediatrics and Adolescent Medicine, Jessenius Faculty of Medicine, Comenius University in Bratislava, Martin University
Hospital, Martin, Slovakia

Presenting author e-mail: andrejceres@gmail.com

Background: Incompatibility in the human leukocyte antigen (HLA) between the donor and the
recipient can lead to alloreactivity of the immune system caused by T-lymphocytes and B-lymphocytes
after solid organ transplantation (SOT). One of the main manifestations of T and B-lymphocytes
alloreactivity in case of HLA incompatibility is the synthesis of the de novo donor-specific antibodies
(dnDSA). The synthesis of dnDSA can lead to ABMR after kidney transplantation. Studies from several
transplant centres indicates that PIRCHE-T2 and the peptide differences between HLA alleles of the
donor and the recipient, which are recognized by the o and f-domains of the TCR CD4+ T lymphocytes,
as a predictive tool for the assessment of the imunological risk for synthesis of the dnDSA. The second
part of the PIRCHE algorithm is PIRCHE-B, which predicts dnDSA synthesis based on degree of
protrusion and exposure of the aminoacid residues on the surface of the HL A antigens.

Material and Methods: Our cohort consists of 80 patients who underwent kidney transplantation from
1998 to 2021 at Transplantat center at the University Hospital in Martin. In study we had performed
testing of the anti-HLA, nonDSA, dnDSA against HLA alloantigens by Luminex® method.
Subsequently, we have determined the immunocompatibility between HLA alleles of the recipient and
donor by PIRCHE-T2 algorithm, based on different peptides presented by HLA-DRB1 to recipient’s
TCR of the CD4" T-lymphocytes. PIRCHE-T2 and PIRCHE-B scores were determined using the
PIRCHE-II® version 4 platform, incorporating the Frost-1.1.IMGT-3.54 database and the Snow
algorithm version 1.1, including the Snowball module (protrusion rank = 0.66) and the Snowflake
module (surface accessibility rank = 0.28) To determine the score of alloreactive aminoacid residues on
HLA alloantigens that can be recognized by the BCR of recipients B cells we used the PIRCHE-B
algorithm. High-resolution HLA typing was performed using Oxford Nanopore sequencing technology,
followed by HLA allele calling and analysis with NanoTYPE™ software. The minimum post-transplant
follow-up period for all patients was three years. Welch’s unequal variances t-test, receiver operating
characteristic (ROC) analysis with area under the curve (AUC) and Youden index calculation, and pairs
plot analyses were performed using R (version 4.0.5) with relevant R packages, as well as jamovi
medical statistical software. Random forest machine learning algorithms were applied where
appropriate.

Results and conclusion: Analysis of the results of dnDSA synthesis against HLA-A, B, DRB1 and
DQBI in individual patient significantly corelates by statistics and by effect size with the increasing
scores of the PIRCHE-T2 and PIRCHE-B. This applies primarly to HLA-A, B, DQBI1 and scores of the
PIRCHE-T2 and PIRCHE-B algorithms. For PIRCHE-B and HLA-A, a significant difference was
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identified (p = 0.019 and p = 0.013), with a large effect size (effect size = 0.802). For PIRCHE-T2 and
HLA-A, the difference was highly significant (p < 0.001 and p = 0.002), with a very large effect size
(effect size = 1.186). For HLA-B, significant differences were observed using PIRCHE-B (p = 0.002
and p < 0.001; effect size = 1.697) and PIRCHE-T2 (p = 0.002 and p < 0.001; effect size = 1.740).
Similarly, for HLA-DQBI, statistically significant differences were detected with PIRCHE-B (p <0.002
and p < 0.001; effect size = 1.476) and PIRCHE-T2 (p < 0.001 and p <0.001; effect size = 1.568). In
the case of the HLA-DRB1 we demonstrated statistical and effect size significance only by PIRCHE-
T2. Consistent discriminatory performance was observed in ROC analyses, including AUC and Youden
index, combined non-DSA/de novo DSA, and de novo DSA-only groups based on pooled PIRCHE-T2
and PIRCHE-B scores across all anti-HLA antibodies against HLA-A, B, DRBI1, DQB1 alloantigens.
The results of our study showed that PIRCHE-T2 and PIRCHE-B algorithm are significant predictors
for determining the imunological risk in case of de novo DSA synthesis against transplanted kidney.
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Alzheimer’s disease (AD) represents a battleground where immune mechanisms act as both defenders
and potential aggressors. Increasing evidence suggests that local brain immunity plays a decisive role in
modulating tau pathology—the propagation and aggregation of neurofibrillary tangles that drive
neurodegeneration and tightly correlate with the clinical decline. Microglial activation, cytokine
signalling, and peripheral immune interactions appear to orchestrate a complex response that can either
protect neural integrity or accelerate damage. Environmental factors, including diet and metabolic status,
further influence this immune balance, shaping disease onset and progression. This duality positions the
immune system as a crucial therapeutic target. Emerging immunotherapies, such as vaccines and
antibodies, aim to recalibrate this immune network to counteract disease-driven neurodegeneration.
Understanding how protective and propelling immune factors interact in this “Trojan war” of the brain

may open new avenues for precision immunotherapy in AD.
Funding: We gratefully acknowledge the support of APVV-23-0436, JPND WesternND, and VEGA 2/0158/25.
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Background: Alzheimer's disease (AD) is a progressive neurodegenerative disorder, characterized by
pathological accumulation of intracellular tau and extracellular amyloid-f proteins, accompanied by
neuroinflammation and metabolic disturbances across the CNS. Despite extensive research efforts,
currently available pharmacological treatments of AD remain largely symptomatic and show limited
efficacy when used as monotherapy. In addition, since lifestyle and environmental factors are widely
recognized as modifiable risk factors for AD, these limitations have contributed to the increasing interest
in the development and implementation of non-pharmacological interventions. In this study we aimed
to investigate the effects of such intervention on tau propagation and associated immunological and
bioenergetic processes in a preclinical mouse model of AD.

Methods: R3m/4 tau transgenic mice were inoculated with human tau isolates to induce tau propagation
and subsequently subjected to a combined intervention consisting of environmental enrichment and
dietary supplementation. Histological and biochemical analyses were performed to evaluate tau
pathology, neuroinflammation, synaptic integrity, and disruptions in bioenergetic pathway in the CNS
and blood plasma.

Results: Environmental enrichment significantly attenuated tau propagation compared to animals with
AD housed in standard conditions. This effect was accompanied by modulation of pathways implicated
in synaptic plasticity, neuroinflammatory signalling and energetic pathways.

Conclusions: Our findings demonstrate that lifestyle-related interventions effectively modulate tau-
driven neurodegeneration and provide experimental support for multimodal non-pharmacological

strategies in Alzheimer’s disease research.
Funding: This work was supported by JPND MULTI-MEMO, APVV-23-0420 and VEGA 2/0155/25 grants.
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Background: Autoinflammation refers to a pathophysiological process involved in a broad spectrum of
immune-mediated diseases, encompassing both innate and primary disorders. This process is
characterized by overactive and dysregulated activation of innate immunity and the inflammatory
response. Today, monogenic autoinflammatory diseases (AIDs) represent a distinct category of inborn
errors of immunity. In a broader sense, the spectrum of autoinflammatory diseases also includes mixed-
pattern diseases (e.g., Still's disease), phenocopies of primary immunodeficiencies (e.g., VEXAS
syndrome), and PFAPA—the most common polygenic autoinflammatory disease in clinical practice.
SURF (syndrome of undifferentiated recurrent fever) denotes a group of conditions with defined criteria
that cannot be classified into other nosological units within the AID group. Early recognition of AIDs
enables adequate treatment and the prevention of complications and sequelae, including the avoidance
of non-indicated examinations or inappropriate therapy. In Slovakia, AIDs are managed at the National
Centre for Periodic Fever Syndromes in Martin and Bratislava.

Methods: Over the past 15 years, the National Centre for Periodic Fever Syndromes, operating at the
University Hospitals in Martin and Bratislava, Slovakia, has been actively engaged in increasing the
clinical awareness of autoinflammatory disorders nationwide. This outreach has been implemented
through targeted lectures at local and national medical and scientific symposia, complemented by
awareness campaigns disseminated via electronic mail, mass media, and professional social networks.
Currently, the Centre serves as a nationwide referral and consultation hub for the entire territory of the
Slovak Republic.

Results: Total number of the patients with AID followed-by the Centre is reaching 500 subjects. The
most prevalent form of AID is familiar Mediterranean fever (146 patients, in the recent publication 113
[1]); PFAPA syndrome (over 250 children), rare forms of monogenic AID — mevalonate kinase
deficiency (6), TRAPS (7 [2]), kryopyrinopathies (9), FCAS 2 and 3 (2), PAPA syndrome (2), Aicardi-
Goutieres syndrome (3), RELA haploinsuficiency (1), VEXAS syndrome (1 [3]), morbus Blau (1), Yao
syndrome (3), Majeed syndrome (1), DADA2 (2) and SURF (15). The management is provided
according to the latest recommendations including biologics (anakinra, canakinumab, etanercept) and
small molecule inhibitors (JAK-inhibitors) and the disease activity is monitored through the standardized
questionnaires and a broad spectrum of inflammatory biomarkers (including TNF-alfa, serum amyloid
A, serum calprotectin, neopterin). The transition process from childhood to adulthood is based on the
national recommendations.
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Conclusions: Currently, autoinflammatory diseases represent a fascinating and expanding group of
immune-mediated disorders. Given the broad spectrum of clinical manifestations, AIDs can be identified
across nearly every medical specialty; they frequently mimic or mask other conditions, such as rheumatic
diseases. Contemporary advances, particularly in molecular genetics, enable the definitive diagnosis of
AlDs, subsequently facilitating the selection of targeted therapeutic strategies.
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Background: Common Variable Immunodeficiency (CVID)-associated chronic lung disease (CLD) is
a frequent non-infectious complication that significantly contributes to patient morbidity and mortality.
While increased levels of CD21low B cells in peripheral blood and bronchoalveolar lavage fluid
characterize this condition, their exact role in CLD pathogenesis remains poorly understood.

Methods: In a multicenter prospective study, we investigated the prevalence and characteristics of CLD
in CVID patients. Evaluation included chest computed tomography (Baumann’s score), body
plethysmography, diffusion capacity, and the King's Brief Interstitial Lung Disease (K-BILD)
questionnaire for patient-reported outcomes. In addition to routine humoral and cellular immunity
parameters, we assessed the functional characteristics of B cell subpopulations, specifically CD21low B
cells, following BCR and TLR stimulation.

Results: The study enrolled 88 patients (59% female; mean age 52.8 years; mean disease duration 11.9
years) from six referral centers. Mean Baumann’s scores (BS) for bronchial and parenchymal changes
were 2.7 and 3.7, respectively. The most prevalent structural patterns were bronchiectasis (40%) and
nodules (37.5%); Granulomatous and Lymphocytic Interstitial Lung Disease (GLILD) features were
present in 15%. Only 17% of patients showed no CT-detected structural changes. BS correlated primarily
with lung function tests (LFTs). Serum IgA levels, relative CD8+ T cell counts, and the presence of
enteropathy emerged as the most significant predictors of lung involvement. Furthermore, patients
displayed increased counts of naive-like CD21low B cells, which exhibited distinct functional responses
to TLR7 and TLR9 agonists compared to other B cell subsets.

Conclusions: These findings reveal a high prevalence of bronchial and parenchymal changes in CVID.
K-BILD and LFTs represent viable alternatives to CT for longitudinal monitoring. Our results suggest
that naive-like CD21low B cells play a pivotal role in immune dysregulation and the pathogenesis of
non-infectious complications in CVID.
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Background: Neurologic manifestations are increasingly recognised as an important comorbidity in X-
linked agammaglobulinemia (XLA), but not well understood. Up to one third of patients are affected,
including cases of progressive neurodegeneration without identifiable infectious causes (1,2). This study
evaluated neurologic and neuropsychiatric symptoms in a Slovenian XLA cohort.

Methods: In this retrospective cohort study, patients with confirmed XLA were identified from the
national immunodeficiency registry. Clinical and demographic data were collected from medical
records. Structured telephone interviews with patients/caregivers, developed with input from neurology,
immunology, and psychology specialists, were used to evaluate neurologic and neuropsychiatric
symptoms. Only chronic symptoms were included, except seizures.

Results: Fourteen patients were identified, and 13 participated (age 661 years). Median age at diagnosis
was 4.8 years (range 0.2—10.9). Self-reported neurologic symptoms of individual patients are presented
in Table 1. Three patients had died (ages 18, 36, and 61). Four patients (30%) reported no neurologic
symptoms. Patient 5 developed epilepsy at 18 years with MRI evidence of generalized cerebral atrophy.
Patient 9 had enteroviral meningitis at 21 years. Patient 11 presented at age 8 with learning difficulties
that progressed to motor decline and cognitive impairment, leading to death at 36; no definitive cause
was established. Aside from this case, no significant motor, gait, or continence issues were reported.
Table 1. Self-reported neurologic and neuropsychiatric symptoms in patients with X-linked

agammaglobulinemia
Patient Age Age at dg g 5
[years] | [years] E g .
L V] ~ Q
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< g8 | s 9. 3
) - e g £ g\‘ en 1 B8
S| .| 28 |[251382|2214%
. 21282 255 295
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1 6 0.5 X X
2 6 4.8 X | X X
3 9 2.0 X
4% 18 early X
childhood
5 19 0.8 X
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6 20 5.1 X
7 21 6.0 X
8 24 8.6 X
9 24 0.2 X | X X X | X X
10 26 10.9 X
11* 36 1.1 X X | X X
12 40 6.0 X | X | X
13* 61 early X
childhood
*Deceased

Conclusions: Neurologic and neuropsychiatric symptoms were frequent in this Slovenian XL A cohort.
Two notable cases—one with progressive neurologic decline and another with cerebral atrophy—
underscore the need for more detailed diagnostics and a better understanding of neurologic involvement

in this condition.
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Introduction: Newborn screening using quantitative determination of T-lymphocyte excision-related
circular DNA (TREC) in dried blood spots was primarily introduced to enable the early identification of
severe combined immunodeficiency (SCID), a group of inborn errors of immunity severely affecting T
cell development. Clinical experience with this screening has demonstrated a broader application of the
screening than initially anticipated.

Methods: As of January 1, 2024, the National Screening Centre of the Slovak Republic has included
the TREC and KREC (B-lymphocyte DNA excision circles) parameters in the nationwide newborn
screening program, along with analysis of the SMN1 gene (spinal muscular atrophy). Over the course
of more than two years, 113,064 children were screened. The presentation compares screening results in
the U.S., Europe and Slovakia.

Results: TREC screening demonstrated high sensitivity for identifying classic and leaky SCID cases.
The incidence was comparable to that in other European countries. During the study period, two cases
of SCID with confirmed mutations in the RAG1 gene were diagnosed. In 6 cases, severe lymphopenia
was caused by 22qlldel (3), FOXNI haploinsufficiency (1), PRIM1 deficiency (1), and other (1)
syndrome. In 5 patients, screening was positive due to secondary causes. All severe B-lymphopenias had
a secondary aetiology. In both SCID cases, successful, uncomplicated HSCT from unrelated donors was
performed.

Conclusions: Newborn screening reliably identifies all severe T- and B-lymphocyte disorders, of both
primary and secondary origin. The identification of syndromic and secondary T-lymphocytopenias
enables early genetic diagnosis and intervention, which improves patient prognosis. International
collaboration continues to focus on harmonizing various laboratory platforms and expanding the
screening panel to include a broader spectrum of inborn errors of immunity.
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Presenting author e-mail: abobcakova@gmail.com

Background: Inborn errors of immunity (IEI) have a very heterogenous clinical presentation, far
beyond the increased susceptibility to infections. One third of IEIs does not have an infectious symptoms
in the clinical presentation.

Methods: We retrospectively analysed the clinical presentation of patients with IEI followed in our
centre focusing on CVID patients. The CVID cohort included 34 male and 30 female patients with the
mean age 41.4 years.

Results: Infections were observed in 88% of our CVID patients. The infectious-only phenotype
(CVIDinr) was present in 26 patients (40.6%) while 38 patients (59.4 %) had the dysregulatory phenotype
(CVIDudys). Women were more likely to develop CVIDgys compared to men. Lymphoproliferation was
confirmed in 5 patients (8 %), lymphadenopathy in 22 patients (34 %), splenomegaly in 13 patients (20
%), granulomatous lesions in 11 patients (17 %, including 9 patients with GLILD and 2 patients with
sarcoidosis/sarcoid-like reaction). Bronchiectasis developed in 2 patients, autoimmunity was detected in
27 patients (42 %, including 11 cases of enteropathy, 20 cases of cytopenias, 6 cases of rheumatic disease
and 5 cases of autoimmune thyroiditis), allergic complication in 27 patients (42 %). Molecular-genetic
testing was performed in 17 patients (28 %) and a causal pathogenic variant was detected in 4 patients.
The different phenotypes also reflected in immunophenotyping differences.

Conclusions: CVID is a complex disease with heterogenous manifestations. In addition to severe,
persistent, unusual, and recurrent infections, unusually severe, difficult to treat, or multiple
immunodysregulatory manifestations should also raise suspicion of an inborn error of immunity.

66



15— 17 April 2026 MESIA 2026

S8.02
MECHANISTIC INSIGHTS INTO THE PROTECTIVE ROLE OF LACTOFERRICIN IN
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Since Coronavirus disease 2019 (COVID-19) remains a significant threat, it is beneficial to develop
therapeutic supplements against it. In this respect, glycoprotein lactoferrin (LF) and lactoferricin (LFC),
a natural bioactive peptide yielded upon digestion from the N-terminus of LF, are of utmost interest,
since both have been shown by us to reduce infections of severe acute respiratory syndrome coronavirus-
2 (SARS-CoV-2), the virus responsible for COVID-19, in particular via blockade of the virus priming
and binding. Specifically, we have revealed two mechanisms whereby LF and LFC block SARS-CoV-2
infection: Firstly, LF directly binds to the Spike (S) protein of SARS-CoV-2. We determined
thermodynamic and kinetic characteristics of the complex formation and mapped the mutual binding
sites involved in this interaction, namely the N-terminal region of LF and the receptor-binding domain
of the S-protein (RBD). Secondly, LFC inhibits the proteolytic activity of TMPRSS2, a host protease
implicated in virus priming. These results may not only explain many of the observed protective effects
of LF and LFC in SARS-CoV-2 infection but also be instrumental in proposing potent, cost-effective
supplemental tools for the management of COVID-19.
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Background: Dysregulated immune responses observed in immune-mediated inflammatory diseases
(IMIDs) may cause systemic adverse effects in different organs, including bone. Inflammatory and
autoimmune reactions can be localized in the vicinity of the bone (i.e. in arthritis) or affect tissues
involved in the systemic regulation of bone mass (i.e. in diabetes). Inflammation-induced bone loss may
be ascribed to enhanced activity of osteoclasts, exclusive bone resorbing cells of hematopoietic origin.
Majority of osteoclast progenitors (OCPs) physiologically reside within the marrow cavity. However, 1-
2% of hematopoietic cells in the peripheral lymphoid tissues and blood are susceptible to
chemoattraction to bone surfaces, where they may eventually fuse to form active osteoclasts. IMID-
associated pathogenetic processes may be especially supportive for peripheral OCP attraction and
enhanced osteoclast maturation.

Methods: We combined several monocyte markers and chemokine receptors to identify population of
human  (CD45°CD15 CD3 CD19°CD56 CD11b"CD14°'CD16 CXCR3"CCR2") and  mouse
(CD45"CD3 B220 NK1.1 Ly6G~ CD11b°"*CD115*CX3CR1"CCR2") OCPs in arthritis and diabetes.
These OCPs were functionally tested for their ability to migrate toward the chemokine gradient and to
mature into functional osteoclasts.

Results: Mice with collagen-induced arthritis had increased systemic and local bone resorption, due to
induced peripheral and intramedullar OCP population. In both, collagen-induced arthritis and
streptozotocin-induced diabetes, OCPs exhibited enhanced chemotactic activity toward CCL2 gradient.
In addition, CCR2 expression by OCPs was associated with enhanced osteoclast functions, and blockade
of CCL2/CCR2 axis suppressed osteoclast activity in arthritis. Human OCP population was increased
20-30% among peripheral blood cells in patients with rheumatoid arthritis and type 1 diabetes compared
to controls. Transcriptome profiling showed high osteoclastogenic potential of CCR2" OCPs, and, in
addition, increased inflammation-associated pathways.

Conclusions: We showed increased OCP frequencies in arthritis and diabetes. Also, we identified
several genes and their corresponding proteins involved in inflammatory response and cell adhesion as
OCP markers. Although they were already associated with autoimmune pathology, our investigation

revealed their novel role in inflammatory OCP biology.

Funding: This work was supported by the European Union through National Recovery and Resilience Plan under grant
agreement NPOO.C3.2.R3-11.04.0093 (CHIPART); project No. 10106-25-3013 (MEDIS); project No. 10106-25-2987
(LIOS); Croatian Science Foundation HRZZ-1P-2022-10-2285 (OPTIMIDAL).
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LCK is a central SRC-family kinase that initiates T-cell receptor signaling and is essential for positive
and negative selection during thymocyte development. However, its role in mature peripheral T cells has
remained less well defined, in part because conventional LCK deficiency profoundly disrupts T-cell
development. To overcome this, we used a whole-body and a tamoxifen-inducible conditional LCK
knockout mouse model, allowing acute deletion of LCK in mature TCR-transgenic OT-I T cells. Using
this system, we compared wild-type and LCK-deficient T cells in vivo in two infection models and an
autoimmune diabetes model.

Unexpectedly, acute loss of LCK uncoupled two major components of the T-cell response. Although
LCK-deficient T cells showed reduced antigen-driven proliferation, they underwent enhanced effector
differentiation in vivo. This phenotype was associated with selective disruption of TCR downstream
signaling, as LCK was more important for ERK and NFAT activation than for AKT/mTOR signaling. T
cells lacking the related SRC-family kinase FYN showed a similar, albeit weaker, bias toward effector
differentiation, suggesting that LCK and FYN jointly regulate this process rather than acting through
strictly non-overlapping functions.

Together, these findings identify LCK as a dual intrinsic regulator of peripheral T-cell responses: it
promotes clonal expansion while restraining effector differentiation. Our study refines the current view
of proximal TCR signaling in vivo and has implications for understanding immune dysregulation in

human LCK deficiency as well as for the design of adoptive T-cell therapies.
Funding: ERC CoG ActSwiftly, ID: 101125695 (Horizon Europe).
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Center for Proteomics, University of Medicine Faculty of Rijeka, Croatia; ZInstitute of Experimental Immunology,

University of Ziirich, Switzerland
Presenting author e-mail: vanda.juranic@uniri.hr

Background: Cytomegaloviruses (CMVs) are widespread herpesviruses infecting majority of
vertebrates, including humans. CM Vs are also widespread within the body of the infected host. We have
previously demonstrated that mouse CMV (MCMYV), the most commonly used model virus for studying
the pathogenesis of CMVs, strongly infects the ovaries, especially corpora lutea and stroma. The strong
infection of the corpora lutea resulted in early pregnancy loss due to the diminished serum progesterone
levels. Interestingly, MCMYV was completely excluded from the ovarian follicles. Since viral infection
of ovarian follicles can result in infertility, we investigated which immune system components are
responsible for the protection of ovarian follicles from CMV.

Methods: Systemic, intravenous infection of adult female mice of reproductive age with MCMYV,
utilizing various wild-type, transgenic and knock-out mouse strains lacking components of the innate
immune system. High-parameter flow cytometry for characterization of immune cell subsets.

Results: The strongest protection to the follicles was mediated by interferon type I signaling due to the
strong expression of of NFxB within the follicles. In addition to type I IFN signaling, NK and ILC cells
played significant protective roles, in collaboration with macrophages. Considering that a lot is known
about uterine NK cells but very little about ovarian, we performed thorough characterization of ovarian
NK and ILC cells.

Conclusions: Multiple layers of innate immunity protect the ovarian follicles from an ubiquitous virus
like the CMV. Studying mechanisms of how ovaries are protected against common viral threats can yield

better understanding of infertility.
Funding: Croatian Science Foundation grants HRZZ 1P-2016-06-5980 and 1P-2022-10-2324 to Vanda Jurani¢ Lisni¢ and
University of Rijeka grant PU-140, uniri-mzi-25-26 to Berislav Lisni¢.
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Ilija Brizi¢

Center For Proteomics, Faculty of Medicine, University of Rijeka, Rijeka, Croatia
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Microglia are resident myeloid cells of the central nervous system (CNS) that play key roles in
maintaining tissue homeostasis. They also mount diverse immune responses to pathogenic challenges,
including CNS infections. Herpesviruses establish lifelong latency and periodically reactivate when
immune surveillance diminishes, yet how microglia contribute to the monitoring of latent herpesvirus
infections remains poorly understood. Using cytomegalovirus (CMV) as a model, we examined how a
persistent viral presence in the brain influences microglial function. We discovered that mouse CMV
(MCMYV) latency in the CNS leads to sustained microglial priming. Persistent infection drives
continuous interferon y—dependent activation and triggers profound single-cell transcriptional
reprogramming, resulting in the expansion of a distinct microglial subset associated with latent infection.
Importantly, this primed state strengthens microglial control over latent virus and enhances recall
responses. However, it also causes substantial loss of dendritic spine synapses, a process mediated by
the activated microglia. Together, these findings show that latent CMV infection disrupts microglial
homeostasis, generating chronic neuroinflammation that both restricts viral reactivation and negatively
affects neuronal synaptic integrity.
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IFNy IS NECESSARY FOR LACTIPLANTIBACILLUS PLANTARUM-MEDIATED GROWTH
PROMOTION IN UNDERNOURISHED MICE

Martin Schwarzer
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Presenting author e-mail: schwarzer@biomed.cas.cz

The intestinal microbiota is known to influence postnatal growth. We have shown that the intestinal
microbiota and a specific L. plantarum WJL (LpWIJL) strain can sustain juvenile mouse growth under
chronic undernutrition conditions [1]. More recently, we described that daily administration of LpWJL
improves the growth of conventional (microbiota-bearing) undernourished juvenile mice. We identified
cell walls isolated from LpWIJL as sufficient cues to stimulate animal growth despite undernutrition.
Furthermore, we found that NOD?2 is necessary in intestinal epithelial cells (IEC) for LpWJL-mediated
postnatal growth promotion in malnourished conventional animals [2]. The growth-promoting effects of
LpWIL feeding were accompanied by an increased number of proliferating crypt cells in the small
intestine and elevated levels of IFN-response genes, both dependent on intact NOD2 signaling in IEC.
The increased proliferation of IEC after LpWJL treatment was linked to increased IFNy production by
lamina propria CD4+ T cells. Next, we tested whether other bacteria have strain- and species-specific
growth-promoting properties. Mice monocolonized with Bifidobacterium longum (Bl) strains showed
improved systemic growth compared to mice monocolonized with Bifidobacterium adolescentis (Bad)
strains or the control germ-free (GF) group. Monocolonization with the BI372 strain resulted in
significantly enhanced weight and length gains. Similarly to LpWJL feeding, bulk RNA sequencing of
jejunal tissue revealed differences in gene expression, and interferon gamma-response genes were
significantly upregulated upon Bl colonization. Interestingly, when we blocked IFNy production by
injecting an anti-IFNy antibody, the beneficial effect of LpWIJL feeding on linear growth was lost, and
the growth rate did not differ from that of anti-IFNy antibody-injected placebo-treated animals. This
prompted us to test the growth-promoting properties of LpWJL in RAG-1-deficient mice, which lack
mature B and T lymphocytes. When we used littermate RAG+/- (wild-type) and RAG-/- cohorts and fed
them LpWIJL, only the RAG+/- animals showed growth improvement. Thus, IFNy appears to be

necessary for bacteria-induced juvenile growth promotion during chronic undernutrition.

Funding: This work has been funded by a grant from the Programme Johannes Amos Comenius under the Ministry of
Education, Youth and Sports of the Czech Republic (project Nr CZ.02.01.01/00/22_008/0004597).
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ENDOMYSIAL ANTIBODIES (EMA 1IGA) DETECTION IN THE DIAGNOSTIC
ALGORITHM OF COELIAC DISEASE

Sara Simoni¢', Renata Berdajs', Neja Samec!, Mojca Zrim3ek!, Alenka Trampu$ Bakija', Tinka
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Presenting author e-mail: sara.simonic@kclj.si

Background: EMA IgA is a serological marker used in the diagnostic algorithm for coeliac disease, its
analysis using primate oesophagus tissue. In light of the global decrease in the availability of primate
oesophagus tissue, largely related to COVID-19 related export restrictions, we conducted an evaluation
of alternative reagent kits for the detection of EMA IgA.

Methods: We compared two different indirect immunofluorescence kits; NOVA Lite Monkey
Oesophagus Kit (Inova Diagnostics, Inc.) and ImmuGlo anti-Endomysial IgA Kit (Immco Diagnostics)
to Antiendomysium IgA (Eurospital Diagnostics). All samples were selected based on previously
obtained tTG IgA and EMA IgA results, analysed with the Antiendomysium IgA kit. For the comparison
between Antiendomysium IgA and NOVA lite, 38 patient serum samples were analysed. For the
ImmuGlo comparison, 36 diluted sample preparations were analysed according to two protocols with
different dilution schemes (Protocol A and Protocol B) as shown in Table 1. All analyses were performed
using indirect immunofluorescence on primate oesophageal tissue sections, and results were evaluated
by 3 laboratory technicians under fluorescence microscope. Results were interpreted as positive or
negative based on the presence of characteristic fluorescence patterns. Statistical analysis was conducted
using the Chi-square test and Fisher’s exact test.
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Table 1: Dilution sheme
Results: The comparison between Antiendomysium IgA and NOVA Lite demonstrated complete
agreement across all 38 samples, with no  statistically significant  difference
(X*(df=1, N=38)=0, p=1,000). Similarly, comparison between the Antiendomysium IgA and ImmuGlo
showed 100% concordance in both Protocol A(20 samples) and Protocol B(16 samples) (p=1.000).
Overall, no statistically significant differences were observed between any of the reagent Kkits.
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Conclusions: The newly evaluated reagent kits demonstrate complete diagnostic comparability with the
previously used Antiendomysium IgA, and both are suitable for diagnostic use. The NOVA Lite slides
provided clearer and more consistent fluorescent patterns, and the accompanying protocol offered more
structured instructions. Based on these advantages, the NOVA Lite kit was selected for routine
implementation in our laboratory. Limitations of this evaluation include the relatively small number of
samples tested with the ImmuGlo and the challenging classification of borderline positive fluorescence
pattern.
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Background: Mast cell derived tryptase is a key mediator in allergy. Even modestly higher baseline
serum tryptase (BST) levels are associated with anaphylaxis. Markedly elevated BST levels (>11.4
ng/mL) are most commonly due to hereditary a-tryptasemia (HaT) or clonal mast cell disorders (cMCD).
However, the contribution of genetic variation at the tryptase locus to BST levels in individuals without
these conditions remains incompletely understood.

Methods: We evaluated the diagnostic accuracy of BST for predicting cMCD and/or HoT and
investigated the relationship between genetic variation at the tryptase locus and BST levels. BST levels
were measured using ImmunoCAP Tryptase fluoroenzyme immunoassay. KIT p.D816V was determined
using a highly sensitive qPCR test. In addition, multiplex ddPCR assays were developed and optimized
for comprehensive tryptase genotyping, enabling quantification of a- and B-tryptase sequences and
detection of the BIII frameshifted allele (BIIIFS). These assays were applied to assess the contribution of
tryptase locus variation to BST levels in 536 individuals referred to the University Clinic Golnik.
Results: All 25 individuals with elevated BST levels (>11.4 ng/mL) had cMCD and/or HaT (sensitivity:
35%, specificity: 100%): 16 (64%) had HaT, 8 (32%) cMCD, and 1 (4%) had both. The optimal BST
cutoff for predicting HaT was 7.2 ng/mL (sensitivity 97%, specificity 92%, AUC 0.96). In contrast, BST
was a weak predictor of cMCD, with an optimal cutoff of 5.5 ng/mL (sensitivity 70%, specificity 74%,
AUC 0.77). The ImmunoCAP Tryptase immunoassay quantifies total serum tryptase, including all
mature and pro a- and B-tryptase. Based on this, we hypothesized that BST levels primarily reflect the
total number of functional tryptase alleles, excluding the BIIIFS. The ¢.980 981insC insertion in BIIIFS
is predicted to trigger nonsense-mediated mRNA decay. Consistent with this hypothesis, increasing
numbers of tryptase alleles were associated with progressively higher BST levels (r = 0.34, p <0.0001).
Conclusion: BST with a cutoff of 7.2 ng/mL is a strong predictor of HaT. In contrast, BST has limited
utility for predicting cMCD, as 30% (12/40) of individuals with the KIT p.D816V had BST levels below
the optimal cutoff of 5.5 ng/mL. Genetic variation at the tryptase locus, particularly the presence of the
nonfunctional BIIFS allele, significantly influences BST levels and should be considered in future
studies investigating tryptase.
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Background: Malignant pleural mesothelioma (MPM) is a global health concern linked to asbestos
exposure. In Slovenia, regions with high asbestos exposure rates make MPM a significant public health
issue. Although thoracoscopy is the gold standard for MPM diagnosis, its invasiveness highlights the
need for reliable, non-invasive diagnostic biomarkers. The study aimed to examine the potential role of
fibulin-3 in plasma and pleural effusion as an early marker of MPM.

Methods: This study compares plasma and pleural fibulin-3 levels in subjects with MPM and those with
benign asbestos-related pleural disease or carcinomatosis. The cohort comprises subjects evaluated at
the Clinic Golnik between 2013 and 2025 with histologically confirmed MPM, as well as individuals
who underwent thoracoscopy for pleural effusion and have a confirmed histopathological diagnosis
(pleural carcinomatosis, asbestos pleuritis, chronic nonspecific pleuritis). We also include healthy
volunteers. Fibulin-3 levels were measured using ELISA, and clinical data were analysed using
descriptive statistical methods, with p-values <0.05 considered statistically significant. The Mann—
Whitney test for independent samples was applied.

Results: Plasma samples were obtained from 48 patients with MPM, 50 with pleural carcinomatosis, 28
with asbestos pleuritis, 48 with chronic pleuritis, and 50 healthy volunteers. Plasma fibulin-3 levels tend
to be higher in MPM patients compared to those with asbestos pleuritis (p=0.0724) and chronic
nonspecific pleuritis (p=0.0577); however, there was no difference with healthy volunteers (p=0.3434).
We found elevated plasma fibulin-3 levels in a group with pleural carcinomatosis compared to those
with asbestos pleuritis (p=0.0112), chronic pleuritis (p=0.0061), and healthy volunteers (p=0.0436).
Pleural effusion was obtained from 50 patients with MPM, 47 with pleural carcinomatosis, 20 with
asbestos pleuritis, and 49 with chronic pleuritis. We found a statistically significant difference in pleural
effusion fibulin-3 levels between patients with asbestos pleuritis compared to those with MPM
(p=0.0016), carcinomatosis (p=0.0106), and chronic pleuritis (p=0.0330), with higher levels observed
in the asbestos group.

Conclusion: Our findings demonstrate that plasma and pleural fibulin-3 levels tend to be higher in MPM
compared to both group of pleuritis and carcinomatosis. In the future, we want to expand those groups
of patients and to investigate the prognostic value of fibulin-3 in plasma and pleural effusion in patient
follow-up, across different histological subtypes and clinical stages of MPM, in relation to biochemical
and haematological markers of inflammation.
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Background: Selective IgA deficiency is the most common primary immunodeficiency. Severe IgA
deficiency is a form of selective IgA deficiency, where the IgA antibody concentration is below 0.5
mg/L. In individuals with IgA deficiency, antibodies against IgA (anti-IgA) can be observed. Individuals
with IgA deficiency may develop anti-IgA antibodies, which can cause anaphylactic reactions upon
exposure to standard blood products containing IgA. IgA deficiency is rare, therefore maintaining a
registry of I[gA-deficient donors without anti-IgA antibodies is essential to ensure the availability of safe
blood products for patients with severe IgA deficiency when needed. As the prevalence of IgA deficiency
in Slovenia is unknown, we evaluated IgA deficiency and the presence of anti-IgA antibodies in IgA-
deficient donors among regular blood donors of Slovenia.

Methods: We screened a random sample of 4,560 regular male blood donors aged 18—55 years who had
no prior history of blood transfusion and had previously donated blood successfully at least once. Severe
IgA deficiency and the presence of IgG class anti-IgA antibodies were assessed using validated in-house
ELISA assays.

Results: We found 9 individuals with severe IgA deficiency. This resulted in the prevalence of 1:507.
Among them, six had blood group O, two had blood group A, one had blood group B, and none had
blood group AB. Two individuals were RhD negative, both belonging to blood group O. Anti-IgA
antibodies were detected in three of the nine IgA-deficient donors (titer 1:316 or higher): one with blood
group O, RhD positive; one with blood group O, RhD negative; and one with blood group A, RhD
positive.

Conclusions: Data on the prevalence of severe IgA deficiency among blood donors are limited. A study
conducted among Canadian blood donors reported a prevalence of 1:546, which is comparable to our
findings (prevalence 1:507).

Optimal donors for IgA-deficient patients are severely IgA-deficient donors who have not developed
anti-IgA antibodies. In our cohort, only six donors met these criteria, of whom four had blood group O.
While blood group O accounts for approximately 38% of blood donors in the Slovenian population, it
was more frequently observed among IgA-deficient individuals in our study (6/9; 67%). However, to
determine whether there is a true association between certain ABO blood group and IgA deficiency, a
larger study with balanced representation across all blood groups would be required.
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Background: Suicide and the mental disorders involved in the development of the suicidal process
represent a major public health problem. The relationship between immune and inflammatory processes
and mental disorders has been intensively researched. Most studies have focused on inflammatory
markers such as cytokines, while studies looking at the complement system remain scarce. The
physiological and pathological roles of complement factors in the central nervous system have mainly
been demonstrated in animal models, but increasingly strong links are being made between the
expression of complement factors and schizophrenia and major depressive disorder. Complement in the
central nervous system of those who have died by suicide and its possible role in the development of the
suicidal process is a largely unexplored area. Our aim was to investigate whether there is a statistically
significant difference in the expression of genes encoding elements of the complement system between
a group of men who died by suicide and healthy controls.

Methods: The study is retrospective. 23 subjects who died by suicide (specifically by hanging) and 28
controls were included. All subjects were men aged between 18 and 65 years. mRNA was isolated from
the brain (BA46 and hippocampus) and converted into cDNA. The qPCR method was used to measure
the amount of cDNA in the tissue of each sample. The genes of interest were CFB, CFH, C3, C1QA,
CIQOB, C1QC, C44 and C4B; with GAPDH and DCTN2 used as reference genes for normalisation of
expression values. Statistical analysis was performed using the unpaired Student t-test and the Mann-
Whitney test. The p-value indicating statistical significance was set at < 0.05.

Results: We observed altered gene expression in both brain regions. The expression of C3 (BA46
p=0.0155, hippocampus p=0.0311) and C/QC (BA46 p = 0.0296, hippocampus p=0.0123) was higher
in the brain tissue of suicide completers. In BA46 the expression of C44 (p=0.0025) was higher in the
control group, while in the hippocampus the expression of C/QA4 was increased in suicide completers
(p=0.0174).

Conclusions: There is a difference in the expression of complement system genes between the two
groups. Based on the findings of other research in this field, we can conclude that the complement system
plays a role in the development of the suicidal process.
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Superantigens, such as Staphylococcal enterotoxin A (SEA), are potent T-cell activators, capable of
stimulating up to 20% of T cells. They act by directly cross-linking MHC class II molecules on antigen-
presenting cells with T-cell receptors, completely bypassing classical antigen processing. Although their
strong immunogenicity makes them promising candidates for cancer immunotherapy, systemic use is
limited by toxicity from uncontrolled cytokine release. We aim to develop a tumour-specific system that
enhances local T-cell activity in the immunosuppressive tumour microenvironment while minimizing
systemic effects.

SEA was fused via short linkers to inhibitory molecules, including de novo designed minibinders,
nanobodies, and a modified T-cell receptor B-chain. The inhibitory domains were designed to block the
T-cell receptor binding site, while the linkers incorporated cleavage sites for tumour-associated proteases
such as metalloproteinases and urokinase-type plasminogen activator. Constructs were produced in both
mammalian cells and E. coli, then screened in vitro for inhibition of SEA activity prior to cleavage and
reactivation following protease treatment. Protease-specific cleavage was confirmed by either SDS-
PAGE or western blot, and functional T-cell activation was evaluated using peripheral blood
mononuclear cells and cytokine release quantification.

Several constructs containing de novo designed minibinders effectively inhibited SEA activity before
cleavage and were reactivated upon protease treatment. Functional assays demonstrated selective
cytokine release upon protease-mediated activation, confirming tumour-specific potential.

Our approach offers a modular, protease-activated system that enables local T-cell stimulation and may
be adapted to different tumour environments. This approach provides a foundation for safer, tumour-

specific immunomodulatory therapies.
Funding: Supported by the Slovenian Research Agency (research core no. P4-0176).
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Background: Electrochemotherapy (ECT) is a clinically validated local ablative treatment that induces
immunogenic cell death and stimulates antitumor immune responses. Its combination with immune
checkpoint inhibitors, such as anti-PD-1 antibodies, may enhance systemic immunity and improve
therapeutic efficacy, particularly in poorly immunogenic tumors.

Methods: The antitumor efficacy of ECT combined with a murine analogue of an anti—PD-1 antibody
was evaluated in four syngeneic murine tumor models with distinct histology and immune
characteristics: WEHI fibrosarcoma, CT26 and MC38 colorectal carcinoma, and 4T1 mammary
carcinoma. Tumor cell sensitivity to ECT was assessed using in vitro cytotoxicity assays. In vivo
experiments (permission no. U34401-3/2022/17) evaluated complete response (CR) rates, immune cell
infiltration, and long-term immune memory through secondary tumor challenge. Immunohistochemical
analysis was performed to assess infiltration of CD4*, CD8*, and granzyme B* effector cells.

Results: In vitro, WEHI cells exhibited the highest sensitivity to ECT. In vivo, ECT monotherapy
induced CR in 100% of WEHI, 60% of CT26, 17% of 4T1, and 15% of MC38 tumors. The addition of
anti—PD-1 significantly improved therapeutic outcomes in less responsive models, increasing CR rates
t0 90% in CT26, 91% in MC38, and 53% in 4T1 tumors. Combined therapy promoted marked infiltration
of CD4*, CD8*, and granzyme B* T cells and induced the formation of tertiary lymphoid structures,
particularly in MC38 tumors. Secondary challenge experiments confirmed long-term immune memory
in CT26 and MC38 models and induced immune memory in the 4T1 model, which was absent following
ECT monotherapy.

Conclusions: Electrochemotherapy combined with PD-1 blockade enhance both local and systemic
antitumor immunity, overcoming immune resistance in poorly immunogenic tumors. These findings
support further clinical development of ECT combined with immune checkpoint inhibitors as part of
personalized cancer immunotherapy strategies.
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Electrochemotherapy (ECT) is an established local treatment for solid tumors, while interleukin-12 (IL-
12) is a key immunostimulatory cytokine capable of inducing potent antitumor immune responses.
Combining ECT with IL-12 gene electrotransfer (GET) represents a strategy to convert local tumor
control into a systemic, immune-mediated therapeutic effect. This study aimed to evaluate the
immunological and clinical impact of different IL-12 GET administration routes when combined with
ECT in canine mast cell tumors (MCTs). Seventy-seven dogs with spontaneous MCTs were enrolled
and treated with ECT combined with intratumoral IL-12 GET, ECT combined with peritumoral IL-12
GET, or ECT alone. Tumor immune status was assessed in pretreatment biopsies, and systemic immune
effects were monitored by flow cytometric analysis of peripheral blood mononuclear cell (PBMC)
subpopulations before and after therapy. Clinical outcomes included local tumor control, disease-free
interval, and progression-free survival. Intratumoral IL-12 GET combined with ECT resulted in
significantly improved local tumor control, longer disease-free intervals, and superior progression-free
survival compared with peritumoral IL-12 GET or ECT alone, accompanied by an increased proportion
of circulating antitumor immune cell subsets after treatment. Additionally, in the intratumoral I1L-12
GET group, higher expression of PD-Lland PD-1 in the tumors was associated with a poorer early
treatment response. Intratumoral delivery of IL-12 via gene electrotransfer synergizes with ECT to
enhance systemic antitumor immunity and improve clinical outcomes in canine MCTs. This combined
therapeutic approach is safe, immunologically active, and supports intratumoral IL-12 GET as the
preferred administration route in veterinary oncology.
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Background: Circulating tumor cell (CTC) clusters are precursors of cancer distant metastases.
Homotypic clusters are composed of tumor cells only, whereas heterotypic CTC clusters contain tumor
cells together with non-tumor cells such as immune cells, platelets, or stromal cells. In the past trials
with different isolation methods and routes of collecting blood, CTC clusters were considered a very
rare event in early breast cancer.

Methods: A prospective, non-interventional clinical study GALIA is being conducted at the Institute of
Oncology Ljubljana to investigate the presence and characteristics of CTC clusters in patients with early
breast cancer. Prior to the initiation of neoadjuvant systemic therapy, 10 mL of central venous blood was
collected in K2EDTA tubes. CTCs were isolated based on their physical properties using the Parsortix™
system (CelLBxHealth plc.). Detection and characterization were performed using routine
cytopathological assessment and immunofluorescence staining using the Portrait+ CTC Staining Kit
(CelLBxHealth plc.) including a nuclear dye, epithelial and mesenchymal markers, and a panel of
hematopoietic cell markers.

Results: CTC clusters were detected in 69% of patients. Based on morphological and
immunophenotypic analysis, CTCs forming clusters were classified into two major populations: non-
degenerated and degenerated CTCs. Clusters of non-degenerated CTCs consisted of cells with preserved
malignant morphology, a clearly detectable nuclear signal, and positivity for epithelial markers,
vimentin, or both, while being negative for hematopoietic cell markers. In contrast, clusters of
degenerated CTCs were composed of cells lacking a nuclear signal and exhibiting pronounced features
of cellular degeneration, including membrane blebbing and villous protrusions. In addition, rare
multicellular structures consistent with highly metastatic microemboli were identified in some of the
patients. Overall, patients exhibited a higher number of degenerated CTC clusters compared with non-
degenerated clusters. Degenerated CTC clusters were on average smaller than clusters composed of non-
degenerated CTCs. Notably, CTCs within heterotypic clusters were most frequently associated with
neutrophils and platelets.

Conclusions: The high frequency of CTC clusters identified in this study suggests that CTC clustering
may be more prevalent in early breast cancer than previously assumed. Further analysis in a larger patient
cohort, together with long-term follow-up of treatment outcomes, will be required to determine the

clinical relevance of the observed CTC cluster populations.

Funding: Slovenian Research and Innovation Agency (grant number J3-60068, P3-0003), Europa Donna Slovenia,
Institute of Oncology Ljubljana (project GALIA).
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Background: Tumor-associated macrophages (TAMs) contribute to tumor progression by establishing
an immunosuppressive microenvironment through tumor-driven reprogramming. Macrophages can
polarize toward classically activated (M1) or alternatively activated (M2) phenotypes, which differ in
cytokine profiles, surface markers, and biological functions. This study aimed to investigate whether the
presence of gold (AuNP) or silver nanoparticles (AgNP) could disrupt biological interactions between
cells, interfere with polarization, and modulate the TAM phenotype.

Methods: Murine 4T1 breast cancer cells were exposed to AuNPs or AgNPs and either co-cultured with
murine J774 or bone marrow-derived macrophages (BMDMs), or used to generate nanoparticle-tumor-
conditioned media (CM) applied to both macrophage types. We examined the expression of selected
M1/M2 polarization markers at both RNA (qPCR) and protein levels (Proteome Profiler assay), as well
as measuring matrix metalloproteinase (MMP) activity and cell migration.

Results: Co-culture altered M1 and M2 marker expression, increased MMP activity, and enhanced
macrophage migration, reflecting TAM-like traits. Nanoparticle treatment of 4T1 cells reduced M2
markers, and while co-culture increased MMP activity and migration, AuNPs and AgNPs attenuated
these effects. The CM induced results and trends comparable to those observed in the co-culture system.
Conclusions: The CM and the co-culture significantly altered the RNA and protein expression of both
MI1 and M2 markers and were associated with increased MMP-activity and elevated macrophage
migratory capacity, features commonly associated with TAM-like behavior. Our data highlight the
importance of CM media and co-culture systems in enhancing research on tumor-immune cell

communication.

Funding: D.A. was supported by the National Talent Programme (NTP-NFTO-22-B-0100; NTP-NFT0O-21-B-0157). I.N.
(Grant no. BO/00351/22/8) was supported by the Janos Bolyai Research Scholarship of the Hungarian Academy of Sciences,
the New National Excellence Program of Hungary (UNKP-23—5-SZTE-680), and the University Researcher’s Scholarship
Programme of the University of Szeged (EKOP-626). This work was supported by the Incubation Competence Centre of the
Centre of Excellence for Interdisciplinary Research, Development and Innovation, University of Szeged.
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The metabolic functions of immune cells are tightly regulated and adapt to the demands of their local
environment and pathogenic challenges. The intestinal epithelial barrier contains one of the largest T
cell populations in the body, known as intestinal intraepithelial CD8 T lymphocytes (IELs). Located
within an environment rich in gut microbiota and continually exposed to pathogens, dietary antigens,
and toxins, IELs require specialized adaptations to mount effective immune responses. One such
adaptation is their high expression of cytotoxic molecules, including granzymes, as well as activation
markers such as CD69 and CD44, reflecting a heightened but controlled activation state.

We demonstrate that this regulated activation state is driven, at least in part, by alterations in
mitochondrial membranes that constrain metabolic activity, proliferation, and effector functions in IELs.
During inflammation, mitochondrial activity is dynamically remodeled to support IEL effector
responses. These findings reveal a specialized mechanism of metabolic control unique to IELs and
identify a novel role for mitochondria in maintaining these cells in a metabolically poised state while
allowing rapid transition to full effector functionality.

Additionally, we show that IELs exhibit a distinct metabolic response to immune challenge, activating
metabolically more rapidly than circulating CD8 T cells. In IELs, glycolysis and oxidative
phosphorylation (OXPHOS) are tightly and mutually regulated, a metabolic feature not observed in
circulating CD8 T cells. We further identify nutritional metabolites that support this metabolic adaptation
and enhance IEL-mediated clearance of intestinal pathogens through increased interferon-y secretion.
Collectively, these metabolic properties enable IELs to execute tightly regulated immune responses

within the fragile and complex environment of the intestinal epithelial barrier.
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Background: Classic plaque-type psoriasis (PSO) is easily distinguishable from typical eczema (atopic
dermatitis, AD) based on clinical features. However, cases with overlapping phenotypes are still often
challenging for specialists. While several research efforts aimed to find reliable biomarkers to distinguish
these two inflammatory skin diseases, no single marker has yet been proven effective in making this
distinction independently.

Patients and Methods: Our objective was to identify a single biomarker, that can discriminate the two
diseases. Based on literature review, we selected 7 potential biomarkers (IL-17A, IL-17C, IL-25, IL-
36RA, CCL27, INOS, LL37) for investigation by immunohistochemistry (IHC) in skin samples from
patients with classical AD, PSO and healthy controls. Sensitivity and specificity of the most promising
candidate were calculated in an extended cohort. In addition, the diagnostic accuracy of the candidate
molecule was also assessed in patients with clinically ambiguous diagnoses.

Results: Among the 7 selected molecules only LL37 (cathelicidin) and INOS showed significantly
different expression in AD and PSO, while the other molecules exhibited no significant differences
between the two diseases. We further investigated the promising LL37 in an extended cohort, its
sensitivity was 85.7% and specificity 73.5% (AUC=0.87; p<0.001). This model was applied on patients
with uncertain diagnosis, giving 90.9% diagnostic accuracy with the diagnoses made by the pathologist
on histological examination.

Conclusions: The LL37 molecule may be a promising biomarker when AD and PSO are difficult to
distinguish from each other based on clinical symptoms alone. Its investigation, especially on the stratum
corneum by the non-invasive tape-stripping sample collection could be a potentially useful diagnostic

method.
Funding: NKFIH-142348.
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Background: The pathogenesis of atopic dermatitis (AD) involves barrier failure and keratinocyte
cytokine networks, driving inflammation. Therapies mainly target late, T-cell-mediated steps or single
early mediators, with limited efficacy. We assumed that mapping epidermal cytokines could reveal
relevant targets. The aim of this study is to comprehensively map and quantify keratinocyte-derived
members of the IL-1 cytokine family in chronic atopic dermatitis (AD), with the goal of identifying
novel therapeutic targets and elucidating potential compensatory mechanisms underlying the limited
efficacy of IL-33—targeted therapies. Furthermore, we seek to identify cytokines involved in the earliest
stages of AD initiation by analyzing clinically unaffected skin from AD patients. Finally, we aim to
determine whether the observed cytokine expression patterns are specific to AD or are shared with other
inflammatory skin diseases by comparison with psoriatic skin samples.

Methods: For the study, we used skin biopsy samples from lesional atopic dermatitis (ADL), non-
lesional atopic dermatitis (ADNL), and lesional psoriasis (PSL), as well as healthy skin samples obtained
from gland-poor (GP) areas as controls. Protein-level expression of pro-inflammatory (IL-1a, IL-18, IL-
18, IL-33, IL-36a/P/y) and anti-inflammatory (IL-1Ra, IL-36Ra, IL-37, IL-38) members of the IL-1
cytokine family was analyzed by immunofluorescence staining.

Results: Among pro-inflammatory cytokines, IL-33 is significantly elevated in AD and represents an
AD-specific signal, while IL-18 and IL-36f are increased in both AD and psoriasis, indicating a general
inflammatory marker rather than an AD-specific one. The anti-inflammatory cytokines IL-1Ra and IL-
37 are similarly upregulated in AD lesional and psoriatic lesional skin, suggesting a compensatory anti-
inflammatory response that is not specific to AD.

Conclusions: As IL-33 was the only IL-1 family member showing significant AD-specific upregulation
at the protein level, no evidence was found for compensatory upregulation of other IL-1 family cytokines
following IL-33 inhibition. The limited efficacy of IL-33-targeted therapy in AD may be explained by
restricted monoclonal antibody penetration into the epidermis compared with mucosal tissues, as well
as by the predominant role of IL-33 in disease initiation rather than in maintaining established, self-

sustaining chronic inflammation.
Funding: NKFIH-142348.
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Background: The contribution of Candida species to the development of oral squamous cell carcinoma
(OSCC) has recently been recognized as a distinct pathological phenomenon. However, the molecular
mechanisms underlying early Candida-tumor cell interactions remain poorly understood. In this study,
we investigated post-transcriptional regulatory mechanisms mediated by microRNAs during the initial
stages of fungal-tumor cell interactions.

Methods: Using a tumorous oral epithelial cell line, we compared host cellular responses (qPCR,
ELISA) to C. albicans, a pathogenic species capable of forming invasive hyphae, and C. parapsilosis, a
less virulent commensal species. Gene expression profiles, miR expression profiles and miR-target
interactions were analyzed in silico to identify affected signaling pathways.

Results: Exposure to C. albicans induced pronounced inflammatory and oncogenic responses in tumor
cells. This was characterized by the upregulation of miRs associated with tumor progression and the
downregulation of tumor-suppressive miRs. miR-target analyses indicated that the dysregulated genes
were mainly associated with inflammatory signaling pathways, particularly TNFa / NFKB signaling, as
well as tumor progression processes such as tumor growth and invasion, as defined by the PanCancer
Progression Panel. In contrast, C. parapsilosis induced only modest tumor-associated responses,
primarily involving hypoxia and metabolic regulation and did not markedly affect miRNA-mediated
regulatory networks.

Conclusions: These results highlight a distinct role for C. albicans in OSCC progression through
miRNA-mediated regulation of inflammatory and tumorigenic pathways, uncovering a previously

unrecognized mechanism of fungal-driven oral carcinogenesis.

Funding: RT was supported by the Janos Bolyai Research Scholarship of the Hungarian Academy of Sciences,
BO/00351/23/8.
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Background: Viral diseases pose a major threat to global poultry production, causing significant
economic losses and challenges in disease control. Among these, avian influenza virus (AIV), infectious
bursal disease virus (IBDV), infectious laryngotracheitis virus (ILTV), and avian metapneumovirus
(AMPV) are of particular concern due to their high pathogenicity and widespread prevalence. Viral
surface glycoproteins play essential roles in host cell attachment, entry, and immune recognition, making
them prime targets for virus-neutralizing antibodies and diagnostic assays. The development of
monoclonal antibodies (mAbs) against these key glycoproteins can greatly enhance our ability to study
viral pathogenesis, improve diagnostics, and support vaccine design. This study aimed to develop and
characterize a novel panel of monoclonal antibodies targeting five major viral glycoproteins from
important poultry pathogens: hemagglutinin (HA) from AIV, VP2 from IBDYV, glycoproteins gl and gD
from ILTV, and the fusion (F) protein from AMPV.

Methods: Recombinant viral glycoproteins were expressed in optimized expression systems and
purified by affinity chromatography. Purified proteins were used to immunize BALB/c mice to induce
antigen-specific immune responses. Splenocytes from immunized mice were then fused with myeloma
cells using standard hybridoma technology to establish stable mAb-producing cell lines. Hybridoma
supernatants were systematically screened by enzyme-linked immunosorbent assay (ELISA) and
Western blotting to assess binding aftinity and antigen specificity toward the corresponding recombinant
glycoproteins.

Results: A diverse panel of monoclonal antibodies was successfully generated against all five viral
glycoproteins. Screening assays confirmed strong and specific binding of individual mAbs to their
respective target antigens.

Conclusions: This monoclonal antibody panel provides a valuable resource for poultry virology
research. Owing to their high specificity and reliability they offer powerful tools for elucidating viral
biology and may also contribute to the development of targeted antiviral therapeutics and diagnostic

applications.
Funding: The research was supported by the European Union - NextGenerationEU mechanism, grant NPOO.C3.2.R3-
11.04.0182, “Targeted research towards the establishment of a platform for the development of viral vector vaccines for

poultry*.
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Background Microcystis aeruginosa accumulation in fresh water poses a significant threat to aquatic
organisms and human health. The toxicity of Cyanobacterial metabolites has prompted the development
of methods for their rapid and efficient detection, but what remains almost completely missing is the
availability of reagents for quantifying M. aeruginosa cells in water to monitor fluctuations in its
population (1).

Methods In this study, nanobodies against cell surface antigens of toxic Cyanobacteria Microcystis
aeruginosa were recovered by whole-cell panning of a naive phage display library. Six unique sequences
were identified, and three were subcloned and purified as fusion immunoreagents, either with green
fluorescent protein or Avi-Tag, for diagnostics. Their specificity and sensitivity were evaluated using
immunofluorescence, fluorescent and colorimetric cell ELISA, and thermal lens spectrometry (TLS) (2).
Results: Binding specificity analysis by ELISA using purified nanobodies revealed no cross-reactivity
with other unrelated algae cells tested. However, TLS was superior to other techniques, enabling a limit
of detection of 1.2 cells/mL and a linear range of 0-10,000 cells.

Conclusions: The data obtained in this study show that in vitro selection of antibodies from a naive
phage library via biopanning enables the recovery of binders that selectively detect M. aeruginosa.
Fluorescence ELISA showed linearity within a certain measurement range, while enzyme ELISA was
better, showing linearity across the measured data range. Thermal lens spectrometry confirms the

binding of M. aeruginosa to our nanobodies, with a low detection limit and a wide linear range.
References

(1) Anderson, D. M., Cembella, A. D., and Hallegraeff, G. M. (2012). ‘Progress in understanding harmful algal blooms:
paradigm shifts and new technologies for research, monitoring, and management’, Annual Review of Marine Science, 4, pp.
143-176.
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lens spectrometry." Applied biochemistry and biotechnology 193 (2021): 2729-2741.
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Background: Regulatory T cells (Tregs) are a rare subset of CD4" T cells characterized by a
CD4"CD25"FOXP3" phenotype. They are essential for maintaining homeostasis and self-tolerance, as
they suppress immune responses to self-antigens and foreign antigens such as those from pathogens,
commensal bacteria, foetal antigens, or food-derived antigens. Deregulation of self-tolerance leads to
overactivation of the immune system and ultimately to the development of autoimmune diseases.
Cellular immunotherapy with modified Tregs represents a step towards an alternative therapeutic option
for patients with autoimmune diseases, with the potential to restore immune homeostasis and induce
regeneration of damaged tissue. In 2025, Mary E. Brunkow, Fred Ramsdell, and Shimon Sakaguchi,
whose discoveries elucidated the biology of Treg cells and established the field, were recognised with
the Nobel Prize in Physiology or Medicine.

Our work addresses the need for reliable immunophenotype identification of Tregs and determines the
conditions required to prepare highly enriched, viable Tregs with a consistent phenotype ex vivo.
Methods: Tregs were isolated from C57BL/6JOlaHsd mice using a CD4"CD25" enrichment kit, then
expanded and profiled at five time points. Single-cell RNA sequencing was used to identify surface
markers associated with ex vivo expanded FOXP3™" Treg cells. Multiparametric spectral flow cytometry
was used to monitor the proportion of FOXP3* Tregs and to validate new marker candidates.

Results: We established isolation and expansion protocols for mouse Tregs and determined the
conditions yielding the highest fraction of FOXP3" cells and identified candidate surface markers
associated with ex vivo expanded FOXP3"* Treg cells through differential expression analysis of Foxp3*
versus Foxp3~ clusters. Expression of these markers was validated by spectral flow cytometry and
incorporated into the development of a spectral flow panel, expanding a classical T-cell/Treg panel from
12 to 17 markers. In parallel, we developed a multiparametric Treg—Teff co-culture suppression assay
that captures Teff proliferation and phenotype, including the expression of activation markers on Treg
and Teff cells within the co-culture.

Conclusions: The development of improved tools for Treg cell analysis confirmed that several of the
newly included markers are preferentially expressed on Treg cells, although not consistently at all stages
of the expansion process. We identified the specific time points when individual newly introduced
markers show preferential expression on FOXP3* Treg cells, with markedly lower expression on
FOXP3~ cells. This temporal resolution enhances the utility of the expanded panel for distinguishing
Treg-associated phenotypes during ex vivo manipulation and suppression assays. Our pipeline forms the

foundation for generating and analysing potent engineered Tregs for cellular immunotherapy.
Funding: This work was supported by funding from the following institutions:
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Background: Gamma delta (yd) T cells make up 5-10% of human blood lymphocytes and are important
in inflammation, defence against viruses and bacteria, and antitumour immunity. Because of their unique
properties they present an alternative for CAR-T immunotherapy to currently prevailing aff T cells. y6
T cells recognize diverse antigens via TCR and other receptors, often independently of MHC, potentially
offering broader accessibility and improved safety. However, ex vivo isolation, activation, expansion and
modification of Yo T cells remain poorly studied, limiting their therapeutic use.

Methods: Peripheral blood mononuclear cells (PBMCs) were isolated from buffy coats of healthy adult
donors. Part of the PBMCs underwent further isolation using magnetic-activated cell sorting. Cells were
then ex vivo expanded using various activation approaches and culturing conditions. Cultures pre- and
post-expansion were analyzed with flow cytometry and ELISA assays were conducted on expanded
cultures.

Results: yo T cells accounted for 3,5 + 1,7 % of PBMCs with the dominant subtype being Vy9Va32.
Further isolation increased the yo T cell proportion to 75,4 + 7,9 %. Adding various activators to the
relevant cell cultures induced activation and robust expansion of Yo T cells. Flow cytometry confirmed
activation-associated phenotypic changes, while ELISA assays demonstrated the ability of the expanded
cells to secrete effector molecules.

Conclusions: The developed approaches led to the successful expansion of yo T cells. These efforts
provide a solid foundation for the production of yd T cell-based products with potential clinical

applications.

Funding A.S. received funding from Slovenian Research and Innovation Agency (ARIS) for Project J3-50109, and Program
P1-0245 and funds from the development pillar of stable financing of the National Institute of Biology for Project GD-Tools
and ExpanGD-T. J.P. received funding from Slovenian Research and Innovation Agency (ARIS), Ministry of Higher
Education, Science and Innovation and The National Recovery and Resilience Plan for project MN-0013-105 and funds from
the development pillar of stable financing of the National Institute of Biology for projects INTREGing and PureTreg.
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Background: CRISPR-based genome editing has revolutionized biomedical research and accelerated
therapeutic development by enabling precise and efficient genetic modifications. Ribonucleoprotein
(RNP)-based gene knockout provides a non-viral strategy for generating loss-of-function mutations and
represents a powerful tool for further immunotherapy and adoptive cell therapy development. Here, we
present an optimized CRISPR/Cas9 RNP-based genome editing pipeline for primary mouse CD4",
CD8", and regulatory T cells (Tregs). As a benchmarking target, we disrupted the T cell receptor alpha
constant (Trac) locus, a key genomic site for engineering universal T cells and synthetic immune circuits.
Since the TCRa constant region is encoded by a single TRAC gene, its disruption provides an efficient
strategy to abolish TCR surface expression.

Methods: CD4*, CD8" T cells and Treg cells were isolated from single-cell suspensions prepared from
the spleens of C57BL/6JOlaHsd mice, followed by activation, RNP precomplexing and nucleofection.
To assess the functionality of the edited T cells, they were re-stimulated on the fourth day post-
electroporation. Their activation potential was evaluated by measuring the upregulation of activation
markers CD69 and CTLA-4 following polyclonal stimulation with either PMA and ionomycin or anti-
CD3/CD28 beads. Flow cytometry was used to analyze both the KO efficiency and activation potential
of edited cells.

Results: Editing efficiency was strongly influenced by sgRNA design, Cas9:sgRNA molar ratio, RNP
dose, and cell number. Optimization of editing parameters yielded up to 95% TCR knockout in CD8* T
cells and 80% in CD4"* T cells. Editing posed minimal impact on viability, and edited cells maintained
their activation capacity. Furthermore, we achieved efficient Trac editing in primary mouse Tregs,
reaching up to 85% knockout. While Tregs showed slightly reduced viability after nucleofection, editing
efficiency remained high.

Conclusions Together, these findings establish an optimized non-viral genome-editing platform for
primary mouse T cells with potential to advance mechanistic studies in syngeneic models and support

the development of next-generation cellular immunotherapies.

Funding: A.S. received funding from Slovenian Research and Innovation Agency (ARIS) for Project J3-50109, and Program
P1-0245 and funds from the development pillar of stable financing of the National Institute of Biology for Project GD-Tools
and ExpanGD-T. J.P. received funding from Slovenian Research and Innovation Agency (ARIS), Ministry of Higher
Education, Science and Innovation and The National Recovery and Resilience Plan for project MN-0013-105 and funds from
the development pillar of stable financing of the National Institute of Biology for projects INTREGing and PureTreg.

A.S. received funding from The Slovenian Research and Innovation Agency (ARIS) for projects J3-50109 and J3-3084 and
the Development pillar of stable financing of the National Institute of Biology (NIB) for the projects GD-Tools and
ExpanGD-T. A.S. and J.P received funding from ARIS research program P1-0245 and projects J3-4516 and L4-3181. J.P
received funding from the Development pillar of stable financing of the NIB for the projects INTREGing, and PureTreg and
from the ARIS, the Ministry of Higher Education, Science and Innovation, and the Recovery and Resilience Plan for the
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Background: Vitamin B deficiency has been associated with cognitive impairment and
neurodegenerative disorders, where neuroinflammation represents a key pathogenic component.
Microglia, as resident immune cells of the central nervous system, are major drivers of inflammatory
responses following immune stimulation. Although individual B vitamins have been reported to exert
neuroprotective effects, the combined anti-inflammatory potential and underlying molecular
mechanisms of the vitamin B complex in microglial activation remain poorly understood.

Methods: The anti-inflammatory effects of a vitamin B complex (VBC; B1, B2, B3, B5, B6, and B12)
were investigated in LPS-stimulated BV2 microglial cells. Microglial inflammatory output was assessed
through secreted mediator profiling and phenotypic evaluation. To explore microglia—neuron crosstalk,
SH-SYSY neuronal metabolic activity was measured following exposure to conditioned media from
VBC-treated microglia. In parallel, molecular docking was performed to evaluate binding of individual
B vitamins to key proteins in the TLR4 signaling cascade and inducible nitric oxide synthase (iNOS).
Results: VBC treatment reduced the secretion of inflammatory mediators in LPS-activated BV2
microglia and attenuated the neurotoxic effects of microglia-derived factors on SH-SYSY cells. In
addition, VBC promoted a shift toward an anti-inflammatory (M2-like) microglial phenotype. Docking
analysis indicated that several B vitamins may interact with multiple targets within the LPS/TLR4 axis,
including LBP, CD14, TLR4/MD?2, as well as iNOS, suggesting a multi-target mechanism of action.
Conclusion: Our findings support a synergistic anti-inflammatory potential of the vitamin B complex in
suppressing microglial activation and limiting neuron-damaging effects. These results highlight vitamin
B supplementation as a promising adjunct strategy for reducing neuroinflammation and potentially

slowing neurodegenerative processes.
Funding: Supported by the Ministry of Education and Science of the Republic of Serbia (Contract numbers: 451-03-68/2022-
14/200178 and 451-03-68/2022-14/200019).
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The regulation of cell death plays a vital role in ensuring tissue homeostasis, influencing the
progression of tumours and modulating inflammatory responses. Cells can undergo different
cell death pathways, yet the process of plasma membrane rupture has long been considered
a passive event. Recently, ninjurin-1 (NINJ1) was identified as a key molecule mediating the
plasma membrane rupture after lytic types of cell death (1). The ninjurin family consists of
two members, NINJ1 and NINJ2, which were initially characterized as adhesion molecules
(2). NINJI and NINJ2 share high sequence similarity and were both shown to make fibrils in
the plasma membrane, yet only NINJ1 potently breaks the membrane apart, leading to the
release of large damage-associated molecular patterns and contributing to excessive
inflammation (3).

The main aim of this study is to elucidate the role of NINJ2 in the plasma membrane rupture.
To achieve this, we made a panel of NINJ1/NINJ2 chimeras identifying segments crucial for
mediating PMR and tested the variants in HEK293 overexpression systems as well as in
biologically relevant cell death induction systems. In agreement with recently published
studies, we identified the crucial role of NINJ1 N-terminus. Furthermore, we revealed an
unexpected regulatory role of NINJ2 that can suppress NINJ1 mediated release of large
cellular cargo. These results highlight NINJ1 as a key mediator of immunogenic cell death
and suggest that modulation of the NINJI-NINJ2 axis may represent a novel therapeutic

strategy in inflammatory diseases.
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Figure 1. Mechanism of plasma membrane rupture
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Ninjurin 1 (NINJ1) is a transmembrane protein that mediates plasma membrane rupture [1] during
secondary necrosis after apoptosis, pyroptosis, and ferroptosis, and thus promotes inflammation in a
variety of inflammatory diseases, making it a promising therapeutic target. However, the precise
mechanism of NINJI-mediated plasma membrane rupture is not understood and consequently, few
inhibitors of NINJ1 have been identified to date. The aim of our work was to develop de novo designed
small minibinder proteins against NINJ1, to modify NINJI-mediated plasma membrane rupture.
Previous studies demonstrated the potential of de novo designed binders that bind to their targets with
similar affinity as antibodies; however, they are smaller, more stable, less immunogenic, and can be
easily produced in large quantities in bacteria [2,3,4].

Minibinders were engineered to selectively bind to different regions of NINJ1 using in silico design
tools [5,6,7,8]. The designed minibinder proteins and their protein targets (human and murine Ninjurin
1 and/or Ninjurin 2) were produced in a bacterial expression system, purified, and analyzed using a
binding assay to identify the most promising candidates for further investigation. We identified several
candidates that bind specifically to NINJ1, have appropriate secondary protein structure and stability.
Those minibinders will be further evaluated in cell culture models of plasma membrane rupture during
different forms of cell death by measuring the release of lactate dehydrogenase and propidium iodide
uptake.

We expect that our study will not only provide new insights into the mechanism of NINJ1-mediated
plasma membrane rupture, but also evaluate the potential of de novo designed minibinders targeting
NINJ1 for suppressing inflammation.
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Background: Blood eosinophilia is defined as an absolute eosinophil count of more than 0.5 % 10°/ and
may accompany a wide range of clinical conditions, making differential diagnosis complex. In pediatric
clinics, elevated eosinophils are most often associated with parasitic infections. However, a similar
laboratory profile is often observed in patients with allergic asthma, atopic dermatitis (AD), and chronic
rhinosinusitis with nasal polyposis. Neoplastic conditions such as myeloid neoplasms, clonal myeloid
leukemia, and rare forms of myelodysplastic syndromes are associated with eosinophils. Recurrent
hypereosinophilia can cause tissue eosinophilic infiltration, leading to clinically significant organ
damage, which is called hypereosinophilic syndrome [1].

Methods: The abstract presents a case report of an 8-year-old girl with severe AD on dual therapy with
dupilumab (300 mg every 4 weeks) and cyclosporine A (0.6 ml every 12 hours). Despite the therapy, she
still has frequent exacerbations. She has allergic asthma, allergy to eggs, peanuts and inhalant allergens.
Her blood tests consistently show moderate eosinophilia (absolute eosinophil count between 2.2x 10°/L
and 2.7 x 10°/L, reference value 0.02 — 0.70x 10°/L). Due to prolonged elevated eosinophil levels, it was
necessary to investigate differential diagnostic causes.

Results: In line with current recommendations, a screening test for HIV was performed and was non-
reactive. Serological tests for Toxacara spp. IgG, Strongloides IgG and Trichinella spiralis IgG were
negative. Three consecutive stool examinations showed no protozoan cysts, helminth eggs,
Cryptosporidium spp., Giardia duodenalis, or Entamoeba histolytica. Abdominal ultrasound did not
show focal changes or changes in the organ parenchyma. X- ray of the lungs and heart was unremarkable.
We measured the level of cyclosporine A (47.7 pg/L), which was lower than the desired value (80—
150 pg/L).

Conclusions: With the above examinations, we excluded the most common reasons for eosinophilia.
The dose of cyclosporine A was increased to 0.9 ml every 12 hours. Laboratory evaluation 13 days later
showed a rise in cyclosporine A level (94.3 pg/L) and decrease in eosinophils (1.7x10%L). AD was in
remission. At future check-ups, we will check clinical response, the eosinophil values and the
cyclosporine A level. We hypothesize that persistent eosinophilia was related to subtherapeutic

cyclosporine A levels.
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Background: Keratinocytes actively contribute to cutaneous immunity by recognizing danger signals
such as nucleic acids. Z-DNA binding protein 1 (ZBP1/DAI) is a cytosolic sensor of Z-DNA structures
that triggers inflammatory responses. While its role in immune cells is well established, its regulation in
human keratinocytes is less understood. Therefore we aimed to study the induction and splicing of ZBP1
in normal human epidermal keratinocytes (NHEK) following exposure to nucleic acids.

Methods: Synthetic nucleic acid analogues polyinosinic:polycytidylic acid [poly(I:C)] or
poly(deoxyadenylic-deoxythymidylic) acid [poly(dA:dT)] and inflammatory cytokines and bacterial
ligands were used to induce inflammation in NHEKSs. Expression of ZBP1 and its splice variants was
analysed by qPCR, conventional PCR and Western blot. Pathway inhibitors and luciferase-reporter
systems were used to study the signalling cascades up- and downstream of ZBP1.

Results: While ZBP1 expression is negligible in resting NHEKSs, transfection with nucleic acid mimics
and Type I and II interferons robustly induces its transcription, in contrast to the inert response to other
inflammatory cytokines or bacterial ligands. We also identified all four major NCBI transcript variants
(NM_030776, NM_001160418, NM 001160419, NM_001323966), with corresponding protein
isoforms. The different isoforms had distinct effects on downstream pathways. Blockade of cytokine
secretion by Brefeldin A reduced ZBP1 induction, indicating that nucleic acid sensing triggers an
autocrine/paracrine cytokine loop, which activates ZBP1 expression.

Conclusions: Although ZBP1 is not constitutively expressed in keratinocytes, it is induced via
autocrine/paracrine cytokine loops after nucleic acid sensing, acting as an inducible sentinel that links
environmental nucleic acids to skin inflammation. The appearance of distinct isoforms also alters ZBP1

functions, thus, splicing can serve as a regulatory mechanism in inflammation and skin diseases.
Funding: National Research, Development and Innovation Office of Hungary: FK134355, K143576. Ministry of Innovation
and Technology of Hungary from the National Research, Development and Innovation Fund: Project no. TKP2021-EGA-28.

103



15— 17 April 2026 MESIA 2026

P2.05
PRIMING THE ORAL EPITHELIUM: CANDIDA PARAPSILOSIS PRE-EXPOSURE
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Trained immunity refers to the ability of innate immune cells and certain non-immune cells, including
epithelial cells, to develop memory-like responses through epigenetic modifications and metabolic
reprogramming. While trained immunity has been extensively studied in myeloid cells, its role in oral
epithelial biology and oral squamous cell carcinoma (OSCC) remains poorly understood. Given the
strong association between Candida colonization, mucosal inflammation, and oral cancer progression,
elucidating how fungal exposure modulates epithelial immune responses is of significant clinical
relevance.

In this study, we investigated whether the presence of Cadida parapsilosis can induce trained immunity-
like effects in healthy oral epithelial cells and OSCC cell lines. Cells were pre-treated for 24 hours with
C. parapsilosis strains GA1 or CLIB214. Following a five-day resting period, during which no additional
stimuli were applied, the epithelial cells were re-challenged with Candida albicans strains SC5314 or
WO-1. WE assessed the impact of fungal pre-exposure on epithelial cell damage, cytokine and
chemokine production, fungal adhesion dynamics, and transcriptional changes in the host cells.
Pre-treatment with C. parapsilosis markedly reduced C. albicans—induced cytotoxicity in both healthy
and OSCC epithelial cells. Additionally, primed healthy epithelial cells produced significantly lower
levels of the pro-inflammatory cytokines while primed OSCC cells produced higher levels of IL-6 and
IL-8 upon secondary fungal challenge. Notably, prior exposure enhanced the adhesion of C. albicans to
epithelial cells, suggesting alterations in surface receptor expression or epithelial barrier properties. Gene
expression analyses revealed that the pre-treatments downregulated genes, which are involved in tumour
progression and metastasis.

These findings indicate that C. parapsilosis can induce trained immunity-like responses in oral epithelial
cells and that this phenomenon may influence host—pathogen interactions in the oral mucosa under
healthy and tumour conditions. Understanding these mechanisms may provide new insights into fungal—
epithelial crosstalk in health and disease, with potential implications for oral cancer biology and mucosal
immunotherapy strategies.

104



15— 17 April 2026 MESIA 2026

P2.06
AUTOANTIBODY  MEDIATED NEUROLOGICAL  DISEASES: LABORATORY
DIAGNOSTICS

Timea Berki, Didna Simon, Zoltan Kellermayer, Peter Balogh

Department of Immunology and Biotechnology, University of Pécs, Medical School, Pécs, Hungary
Presenting author e-mail: berki.timea@pte.hu

Background: Except myyasthenia gravis caused by autoantibodies against the acetylcholine receptor
(AchR and Musk) the autoimmune background of many neurological diseases were not known. Over
the past 10 years, thanks to advances in molecular immunology, it has been confirmed that a number of
previously unclassified neurological or psychiatric syndromes are caused by an autoimmune process. In
the case of paraneoplastic limbic encephalitis, an immune reaction is triggered against intracellular
antigens (anti-Hu/ANNAI1, anti-Ri/ANNA2, anti-CV2/CRMPS5, and anti-Ma2/Ta) caused by lung,
ovarian, or hereditary tumors and characterized by a poor prognosis. Autoimmune encephalitis with a
varied clinical picture, is often associated with the presence of autoantibodies against neuronal cell
surface receptors (NMDAR, GABABR, AMPAR) or synaptic proteins (LGI1, CASPR2), which respond
well to immunosuppressive treatment.

Method: After describing the diseases, our laboratory began laboratory diagnostics using indirect
immunofluorescence tests performed on HEK293 cell lines transfected with individual receptor genes.
Serum or liquor samples were tested on a BIOCHIP consisting of 6 cell lines transfected with different
receptor genes. For detection of onconeural autoantibodies we used an immunoblot containing 12
purified brain proteins.

Results. Our laboratory is center for autoantibody detection against neuronal antigens in Hungary. The
evaluation of the results can highlight the incidence of the diseases in Hungarian population. From the
serum/liquor samples of 2290 patients, only 80 proved to be positive for [gG autoantibodies against one
of the receptor proteins (=3.4%). The distribution of receptor-specific autoantibodies was the following:
NMDAR(29;36%) >LGI1(20;25%) >CASPR(16;20%) >GABADbR(12;15%) >AMPA(2;3%)
>DPPX(1;1%), which correlates with the literature. The average age was 56 years as expected.
Conclusion: A clinical laboratory study on autoantibody testing of AIE in the Hungarian population was
presented. Some results show coherence with the literature, but some content deviated significantly from
selected observations. Some of the anti-NMDAR encephalitis-specific properties were also outside the
well-established range and CASPR2 occurred at a significantly greater level than international average.
Detection of autoantibodies helps in the early recognition of the disease and in establishing a diagnosis

and therapy.
Funding: TKP-2021-EGA10 and EGA13.
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AND NATURAL AUTOANTIBODY PROFILES ASSOCIATED WITH VACCINE-INDUCED
ANTI-SARS-COV-2 HUMORAL RESPONSES?
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Background: Recent studies indicate that anti—-SARS-CoV-2 antibody dynamics might be altered in
autoimmune settings [3-5] In rheumatoid arthritis (RA), systemic immune dysregulation and high
rheumatoid factor (RF) burden may promote immune-complex formation with vaccine-induced IgG,
leading to Fcy receptor—-mediated M¢ activation, altered cytokine signaling, and reduced protective IgG
availability. Disrupted immune homeostasis may further affect natural autoantibody (nAAb) production
[4,5].

Aim: To serologically quantify nAAb associated immune regulation and IgG responses post—-SARS-
CoV-2 vaccination, using a surrogate model of an anti-CCP IgG—seropositive, RF-rich cohort.
Methods: We performed a retrospective, anonymized cohort analysis within the anti-CCP—positive
cluster. Index samples for anti—citrate synthase (a-CS) nAAb (IgG, IgM) assessment included strongly
positive a-CCP IgG non-overlap samples (n=20), overlap samples positive >1 pathological autoantibody
(n=8), and negative controls (n nc =37). Post-vaccination anti-SARS-CoV-2 IgG responses to Wuhan-
Hu-1 and Omicron BA.1 were measured by commercial ELISAs (n a-ccp+ =49, n nc =70).

Results: Anti-CCP IgG+ samples exhibited significantly reduced anti-SARS-CoV-2 IgG titers compared
against NCs (phoim< 0.004). This difference became even more pronounced at higher seropositivity
thresholds. In the ungrouped dataset, RF IgM, IgG, and IgA levels showed weak to moderate negative
correlations with anti-SARS-CoV-2 IgG titers. Anti-CCP IgG + RF IgG/A/M + samples showed lower
antiviral IgG levels relative to NCs. a-CCP IgG+ nAAb patterns showed significantly lower a-CS [gM
(@ hoim =0.005, p noim <0.001) and higher a-CS IgG (p noim <0.001) titers.

Conclusion: We link diminished anti—-SARS-CoV-2 IgG responses to RF-enriched autoimmune
serological profiles in anti-CCP IgG—positive sera. In parallel, we demonstrate reduced protective [gM
natural autoantibody responses and compensatory or pathology-associated increases in IgG isotype
nAAbs in RA suggestive samples. Although RFs may contribute to altered antiviral IgG homeostasis,

our findings point to broader B-cell dysfunction and immune-regulatory imbalance.
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EOSINOPHILIA DESPITE UNCONFIRMED PARASITOSIS
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A two-year-old boy became ill with abdominal pain, diarrhea, vomiting, a transient rash, irritability, and
reduced appetite. Laboratory tests showed leukocytosis, thrombocytosis, severe eosinophilia, elevated
LDH, and increased total IgE. Bilateral peribronchovascular infiltrates were observed. The spleen was
slightly enlarged, and the small-bowel loops had thickened mucosa. Microbiological tests, including
those for parasitic infections, were negative. Low-positive atypical cANCA was present. A possible
genetic cause of eosinophilia was not confirmed. After treatment with mebendazole, he gradually
recovered over the following two months.

Conclusions: Antiparasitic treatment may be the solution for a sick child with eosinophilia despite

previously negative microbiological tests for parasitic infection.
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Background: In systemic autoimmune diseases (SADs), impaired immune homeostasis reshapes both
natural (nAAb) and pathological (pAAb) autoantibody titers. Inflammatory cytokine -driven modulation
of B1b and marginal zone B cells, the primary producers of nAAbs, may lead to altered nAAb secretion,
differentiation, and isotype switching [1-5].

Aim: Leveraging our Autoimmune Diagnostics Laboratory (Southern Transdanubia Regional Centre,
accredited MSZEN ISO 15189:2023) database, we examined how perturbed homeostatic regulation,
particularly in overlap SADs, may influence nAAb signatures.

Study design: We conducted an 11-year retrospective study (January 1, 2014—December 31, 2024) to
analyse patterns of coexisting disease-associated pAAb sero-positivities and to characterize
accompanying nAAb networks. Longitudinal evaluation of pAAb was based on anonymized, SAD-
suggestive test results (anti-dsDNA IgG n=27,118; ANA screen n=41,764; anti-SSA IgG n=3,279; anti-
CCP IgG n=26,437; aCL/anti-B2GPI screen n=30,362; aCL IgG/IgM n=3,475; anti-B2GPI 1gG/IgM
n=4,475; parallel requests: anti-dsDNA IgG + aCL/anti-B2GPI IgG n=3,772; anti-dsDNA + anti-SSA
n=2,980; anti-dsDNA + anti-CCP IgG n=16,626). Samples for nAADb profiling (ELISA, IgM/IgG anti-
citrate synthase, HSP60/70, n= 126 SAD samples + 37 negative controls) were selected from our
Diagnostic Serum Bank.

Results: Across parallel pAAb test panels, anti-dsDNA IgG + aCL/anti-B2GPI 1gG co-positivity was
observed in 220/3,772 patients (overall 5.83%; annual incidence 7.5-5.8%), anti-dsDNA + anti-SSA in
281/2,980 patients (overall 9.42%; annual incidence 11.1-5.9%), and anti-dsDNA + anti-CCP IgG in
149/16,626 patients (overall 0.89%; annual incidence 1.38-0.63%). Protective IgM nAAb levels (a-
HSP60/70, a-CS) were consistently reduced across pAAb positive groups (p<0.05), whereas anti-CS
IgG nAAbs were highest in pAAb overlap clusters (p<0.01).

Conclusion: Our analysis indicates that pAAb co-positivity is a relatively frequent diagnostic finding,
reflecting multilevel impairment of immune tolerance. Pronounced reductions in protective nAAbs in
overlap-positive clusters suggest inadequate compensatory capacity, while increased [gG nAAb patterns

may reflect the severity of immune dysregulation.
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Background: Group B Streptococcus (GBS) remains a leading cause of neonatal sepsis and meningitis
despite preventive strategies. Clinical outcomes vary significantly and are influenced by strain-specific
virulence traits. Macrophages are central innate immune sentinels during GBS infection; however, how
genetically distinct clinical GBS isolates dynamically shape macrophage inflammatory,
immunoregulatory, metabolic, and cell death responses over time remains poorly understood.
Methods: Human THP-1-derived macrophages were infected with a panel of 12 fully characterised
clinical GBS isolates representing multiple serotypes, sequence types, clinical presentations, specimen
origins, and neonatal gestational ages. Cytokine and chemokine production was quantified at 3 and 24
hours post-infection using bead-based multiplex immunoassays. Caspase-1 activity was assessed by
bioluminescence, and expression of inflammatory, immunoregulatory, metabolic, and cell death—
associated genes was analysed by RT-qPCR at 4 and 24 hours post-infection.

Results: Macrophage responses to GBS were highly isolate- and time-dependent. Serotype Ia and Ib
isolates induced rapid inflammasome-associated responses characterised by early IL-1B and IL-18
release, elevated caspase-1 activity, and inflammatory cell death consistent with pyroptosis. In contrast,
serotype II and hypervirulent serotype III isolates showed minimal early inflammasome activation but
promoted delayed immunoregulatory programmes marked by increased IL-10 and ACOD1 expression,
accompanied by distinct metabolic reprogramming at later time points. Reciprocal analyses revealed an
inverse relationship between ACOD! and IL-1 and a positive association between ACOD] and IL-10,
indicating coordinated immunometabolic regulation. Stratification by clinical metadata demonstrated
that isolates derived from preterm infants elicited stronger early inflammatory responses.

Conclusions: This study demonstrates that GBS pathogenicity is not a uniform species-level trait but
reflects isolate-specific capacities to reprogramme macrophage immunity over time, ranging from early
hyperinflammatory responses to delayed immune evasion. By integrating temporal resolution with strain
diversity, these findings provide mechanistic insight into preterm birth—associated inflammation and
heterogeneous outcomes in neonatal sepsis, supporting a precision-oriented approach to risk
stratification and targeted intervention in GBS infection.
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Background: Hashimoto thyroiditis (HT) is characterised by anti-thyroglobulin (a-TG) and anti-
thyroperoxidase (a-TPO) pathological autoantibodies (pAAb), which mediate glandular injury and serve
as diagnostic markers. A pro-inflammatory cytokine milieu sustains systemic inflammation, contributing
to the high comorbidity burden (14-81%), and may activate B1b and marginal zone (MZ) B cells,
reshaping natural autoantibody (nAAb) secretion, differentiation, and isotype switching.

Aim: Investigate bidirectional pAAb and nAAb dysregulation in a HT—suggestive serological cluster.
Methods: We retrospectively (2014-2024) analysed a-TG/TPO IgG+ (N = 2,519) anonymized cohort for
disease-specific pAADb co-positivities: index patient samples were selected for longitudinal pAAb evaluation
stratified by age and gender. Groups for overlap Systemic Autoimmune Disease (SAD)-suggestive pAAb
assessments included: ANA/a-dsDNA IgG; aCL/a-B2GPI IgG; a-CCP IgG, a-MPO/PR3 IgG, ASCA
IgG/IgA; a-Ro/SSA IgG. For cross-sectional nAAb profiling, we selected a-Tg/TPO IgG—positive samples
(n=73), a-Tg/TPO IgG positive - pAAb overlap samples (n=32), and pAAb negative controls (n=85). nAAbs
were measured using in-house ELISA assays for IgM and IgG against citrate synthase (CS).

Results: Overall, 23% of anti-Tg/TPO IgG—positive patients exhibited >1 additional SAD-related pAAb,
most frequently ANA IgG (17.1%), followed by ASCA IgG/IgA (8.2%), anti-dsDNA IgG (5.6%), anti-
CL/B2GPI IgM/G (4.4%), anti-CCP IgG (4.1%), anti-Ro/SSA IgG (3.9%), and ANCA (0.8%). Patients with
overlapping pAAb profiles had a higher median age (p < 0.001). Females predominated among a-Tg/TPO
IgG—positive patients (76%), with subgroup-specific prevalence ranging from 76.9% to 100%. Homeostatic
a-CS IgM nAADb levels were consistently reduced across all pAAb-positive groups (p < 0.01), while a-CS
IgG titers peaked in the a-dsDNA IgG+ overlap cluster (p <0.001) and increased with age (p = 0.001).
Conclusion: Bidirectional (pAAb/nAADb) profiling indicates that pAAb accumulation coincides with
depletion of homeostatic nAAbs, with older age further associating with heightened a-CS IgG titres and
broader SAD pAAb overlap. Together, these findings suggest that SAD-associated immune
dysregulation disrupts nAAb homeostasis, with 1gG isotype shifts potentially reflecting compensatory

class switching or maladaptive immune priming.
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Background: Ankylosing spondylitis (AS) is an immune-mediated inflammatory disorder with a well-
recognized genetic component. Human leukocyte antigen B27 (HLA-B27) is the major genetic risk
factor, with HLA-B27:05 and 27:02 most strongly associated with AS risk in Caucasians. Other HLA-
B alleles are also associated with susceptibility to AS but also with disease phenotype, severity, and
possibly treatment response. Due to the high polymorphism of HLA-B, which varies significantly across
countries, races, and ethnic groups, population-based studies and allele frequency data are essential for
further gene association research in AS. The Slovenian national registry of AS patients treated with
biologics was established in 2009. The aim of this study was to determine HLA-B allele frequencies and
HLA-B27 subtypes among Slovenian AS patients receiving either biologic or targeted synthetic therapy.
Methods: A cohort of 61 AS patients (46 females, 15 males) was typed for HLA-B alleles using next-
generation sequencing. Library preparation was performed using the NGSgo® Library Full Kit (GenDx),
including NGSgo®-LibrX, NGSgo®-IndX Plate I, and GenDx-AMPure XP beads. Sequencing was
carried out on the Illumina MiSeq platform, data were analyzed with NGSengine®, statistical analyses
included Fisher’s exact test and non-parametric Mann—Whitney U or t-tests to investigate sex- and age-
related differences in HLA-B27 status. The presence of uveitis and its association with HLA-B27
positivity were also evaluated.

Results: We identified 20 different HLA-B alleles. The most frequent were HLA-B*27:05:02 (29.5%)
and HLA-B*27:02:01 (8.2%), followed by B*08:01:01 (7.4%), B*15:01:01 (6.6%), B*18:01:01 (5.7%),
B*35:01/03 (5.7%), and B*44:02/03/05 (7.4%). Overall, 75.4% of patients tested positive for HLA-B27.
Differences in onset age between B*27:05 and B*27:02 subtypes were not statistically significant.
Uveitis occurrence and age of biologic therapy initiation showed no significant association with any
specific allele.

Conclusion: This is the first study reporting HLA-B allele frequencies among AS patients in the
Slovenian population. High frequency of B*27:05 and B*27:02:01 in our AS patients as compared to
frequency reported for Caucasian population is in consistent with other studies and expected, given that
our AS cohort has high disease activity requiring biologics. Further studies with larger sample sizes are
needed to confirm allele distribution and explore associations with disease susceptibility and treatment

outcomes.
Funding: ARIS research programme Systemic autoimmune diseases P3-314.
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Cystatins are endogenous cysteine protease inhibitors that play important roles in inflammation and
cancer. Stefin B (cystatin B) inhibits nuclear and lysosomal cysteine cathepsins, and loss-of-function
mutations in the CSTB gene cause Unverricht—Lundborg disease (EPM1), a neurodegenerative disorder
characterized by progressive myoclonus epilepsy and ataxia. We have previously shown that stefin B—
deficient mice are highly susceptible to lethal lipopolysaccharide (LPS)—induced sepsis, associated with
enhanced activation of the NLRP3 inflammasome.

In the present study, we demonstrate that stefin B trisomic mice, carrying an additional copy of the CSTB
gene, exhibit reduced caspase-11 expression and decreased interleukin-1p (IL-1p) processing in bone
marrow-derived macrophages (BMDMs). Stefin B trisomy prevented mitochondrial reactive oxygen
species (ROS) formation and impaired NLRP3 inflammasome activation. These effects were
accompanied by increased AMP-activated protein kinase (AMPK) activation and suppressed mTOR
signaling in both stefin B trisomic macrophages and cells overexpressing stefin B.

In contrast, mice deficient in cystatin C (CstC), a type 2 cystatin, were significantly more sensitive to
lethal LPS-induced sepsis. This increased susceptibility correlated with elevated caspase-11 expression,
enhanced NLRP3 inflammasome activation, and increased secretion of IL-1B and IL-18 in CstC-
deficient BMDMs following LPS and ATP stimulation. Cystatin C deficiency did not affect MAPK
signaling or anti-inflammatory IL-10 secretion but resulted in impaired autophagy, mediated through
dysregulated mTOR and AMPK signaling, similar to stefin B—deficient macrophages.

Collectively, our findings indicate that excessive inflammatory responses in both stefin B— and cystatin
C—deficient mice are driven by increased caspase-11 expression and defective autophagy. These results
highlight the anti-inflammatory properties of cystatins and suggest their therapeutic potential in
preventing pathological NLRP3 inflammasome overactivation.
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Background: Murine cytomegalovirus (MCMV) is an established model for studying beta-herpesvirus
infections and host-pathogen interactions. The adrenal gland, a central organ in stress adaptation and
hormone synthesis, is a known target of MCMYV infection; however, the mechanisms governing viral
pathogenesis and immune-endocrine interactions in this tissue remain poorly defined.

Methods: Mice were intravenously infected with MCMYV, and viral replication in the adrenal glands was
assessed by viral titration and immunohistological detection of IE1-positive cells. Local immune
responses were characterized by cytokine profiling and immune cell depletion studies. Endocrine
function was evaluated by measuring adrenal hormone production. The role of type I interferon signaling
was investigated using mice deficient in type I interferon receptor.

Results: Viral titers in the adrenal glands peaked at day 5 post-infection, with IE1-positive cells
predominantly localized in the adrenal cortex. Despite robust viral replication, adrenal hormone
production remained preserved. Cytokine levels in the adrenal glands generally reflected viral loads in
infected organs; notably, IL-6 was consistently absent, which correlated with the lack of corticosterone
induction during infection. In the absence of type I interferon signaling, viral replication was markedly
enhanced and accompanied by increased adrenal hormone secretion and strong induction of
proinflammatory cytokines, including IFNy, TNF, CCL2, and IL-6. Immune cell depletion studies
identified NK cells and CD8" T cells as key mediators of viral control, whereas CD4" T cells were
required for the establishment of viral latency in the adrenal glands.

Conclusions: These findings reveal a complex interplay between MCMYV infection, immune responses,
and endocrine regulation in the adrenal gland. Type I interferon signaling is crucial for limiting viral
replication and maintaining hormonal homeostasis, while distinct immune cell populations exert tissue-
specific roles in viral control and latency. Together, this study provides novel insights into the
mechanisms shaping MCMYV pathogenesis in an immune-endocrine organ.
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Background: Chronic liver diseases are often associated with osteoporosis, creating significant clinical
challenges. The liver-bone axis is modulated by mediators released from the liver, with bone loss severity
and underlying mechanisms varying across different liver diseases. Cholestatic liver fibrosisis linked to
pronounced bone loss. In this study, we aimed to investigate the mechanisms of bone loss and the
potential activation of myeloid osteoclast progenitors (OCPs) in this model.

Methods: Female C57BL/6 mice were fed either a standard diet (control) or a DDC-supplemented diet
for 4-8 weeks. Bone changes were assessed using micro-computed tomography (uCT), focusing on
femoral and vertebral trabecular bone parameters (BV/TV, Tb.Th, Tb.N, Tb.Sp) and femoral cortical
thickness (C.Th). Osteoclast number and surface area were quantified on TRAP-stained femoral
sections. OCPs were characterized by flow cytometry (CD45+Ly6G-CD3-B220-NK1.1-
CD11bloCD115+). To differentiate between direct and secondary effects of DDC, OCPs were cultured
in osteoclastogenic media (RANKL/M-CSF) with varying DDC concentrations, and osteoclast
differentiation was assessed by TRAP staining.

Results: DDC treatment led to liver fibrosis, confirmed by Sirius Red staining and increased expression
of hepatic Collal, ACTA2, Krt19, and proinflammatory cytokines. Fibrosis was associated with reduced
femoral C.Th. In contrast, an increase in trabecular bone volume was observed in both femoral and spinal
regions, indicated by higher femoral BV/TV and Tb.N, along with decreased Tb.Sp. Additionally, DDC-
fed mice exhibited lower number of TRAP positive cells in trabecular bone after four weeks, however,
after eight weeks these findings reversed and increase in number of TRAP positive cells was associated
with higher number of OCPs, possibly reflecting a reactive response. In culture, DDC inhibited
osteoclast differentiation, as evidenced by a dose-dependent reduction in TRAP-positive osteoclasts.
Conclusion Our findings highlight model-specific mechanisms linking liver disease to specific changes
in bone morphology. Due to a possible direct inhibitory effect of DDC on osteoclasts, other models of

cholestatic liver disease might be better suited for investigation of bone loss in these diseases.

Funding: ,,This work was supported by the European Union through the National Recovery and Resilience Plan 2021-2026,
under project No. 10106-25-2987, “Characterization of mechanisms of bone degeneration in patients with chronic liver
diseases (LIOS)” and project No. 10106-25-3013, “Mechanisms of Chronic Systemic Inflammatory State Development in
Immune-Mediated Inflammatory Diseases (MEDIS).”
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Background: NK cells are key mediators of defense against cytomegalovirus (CMV) infection.
However, the contribution of NK cells to the control of early-life infection is limited, as shown by the
use of a model of perinatal mouse CMV (MCMYV) infection [1]. CMVs are well-known manipulators of
the immune system, with numerous strategies to evade NK cell surveillance. Here, we aimed to assess
whether, during its coevolution with its host, activating NK cell receptors may have contributed to viral
control during early life.

Methods: NK cells were characterised during ontogeny by performing RNA-seq analysis at different
postnatal time-points and compared to adult mice NK cells. To investigate the capacity of NK cells to
control MCMYV using NKG2D, neonatal mice were infected with an MCMV mutant lacking the immune
evasion gene ml45 (Aml145), which promotes intracellular retention of NKG2D ligand MULT-I.
NK1.1+ cells (NK cells and ILC1s) were depleted to assess their role in viral control. To discriminate
the role of ILC1s and NK cells in control of Am145 MCMYV infection, NCR1'““Eomes™ mice were
used, in which Eomes is conditionally deleted in NKp46+ cells, resulting in a significantly reduced NK
cell number.

Results: Transcriptional analysis demonstrated that NK cells in early neonatal life display enhanced
cytokine and diminished cytotoxic capacity. Expression of a set of NK cell receptors, including NKG2D,
was similarly expressed by NK cells in early life and adulthood. Depletion of NK1.1+ cells (NK cells
and ILCl1s) resulted in increased titres of MCMV following infection of neonatal mice. Experiments
using NCR1'“Eomes™ demonstrated that ILC1s confer viral control via NKG2D.

Conclusions: This study identifies a novel mechanism of neonatal antiviral immune defence, revealed
upon disruption of viral immune escape mechanisms. The findings demonstrate that ILC1s mediate
control of perinatal MCMYV infection through the NKG2D pathway, indicating that this pathway could

have played a role during host-virus coevolution.

Reference

1. Rozmani¢ C, Lisni¢ B, Pribani¢ Matesi¢ M, et al. Perinatal murine cytomegalovirus infection reshapes the transcriptional
profile and functionality of NK cells. Nat Commun. 2023;14(1):6412.
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Background: Haemophagocytic lymphohistiocytosis (HLH) is a life-threatening hyperinflammatory
syndrome caused by uncontrolled immune activation. Epstein—Barr virus (EBV) is the most common
infectious trigger in children and is associated with high viral load and severe clinical course [1,2]. Early
recognition and timely initiation of etoposide-based therapy are crucial for survival [1,3].

Methods: We report a case of EBV-associated HLH in a previously healthy 3-year-old boy treated at a
tertiary paediatric centre. Clinical features, laboratory parameters, virological findings and treatment
response were analysed retrospectively.

Results: The patient presented with 11 days of persistent fever, splenomegaly and rash. Laboratory
investigations revealed cytopenia (WBC 4.2 x 10°/L, haemoglobin 96 g/L), hyperferritinaemia (2,855
ng/L), elevated transaminases and lactate dehydrogenase. EBV DNAemia was markedly elevated. Initial
bone marrow examination showed no haemophagocytosis. Treatment with intravenous
immunoglobulin, high-dose methylprednisolone and cyclosporine resulted in transient improvement.
However, progressive elevation of ferritin, soluble IL-2 receptor and EBV DNAemia (1,200,000 IU/mL)
required addition of rituximab. Clinical deterioration followed, with pancytopenia, coagulopathy and
worsening hyperinflammation; repeat bone marrow confirmed haemophagocytosis and EBV DNAemia
increased to nearly 10,000,000 IU/mL. Escalation to HLH-2004 protocol therapy including
dexamethasone and etoposide led to rapid clinical and laboratory improvement within three days. EBV
DNAemia became undetectable after four weeks. Genetic testing excluded primary HLH.
Conclusions: This case highlights the pivotal role of early etoposide initiation in paediatric EBV-
associated HLH. Antiviral therapy alone is ineffective due to viral latency and immune dysregulation.
Prompt escalation to etoposide-based therapy is essential to prevent multiorgan failure and improve
survival [1,3].

References
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Background: Mosses are a rich but underexplored source of specialised metabolites with potential
immunomodulatory effects. This study aimed to characterise phenolic constituents of Hypnum
cupressiforme Hedw. extracts and evaluate their immunomodulatory and neuroprotective potential using
in vitro and in silico approaches.

Methods: Extracts were chemically profiled for phenolic acids and flavonoids. Antioxidant activity and
biocompatibility were assessed. Anti-neuroinflammatory effects were evaluated in lipopolysaccharide
(LPS)-stimulated BV2 microglia by measuring nitric oxide (NO), reactive oxygen species (ROS) and
pro-inflammatory cytokines (IL-6, TNF-a). Neuroprotection was assessed in SH-SY5Y neurons exposed
to soluble mediators from LPS-activated BV2 cells. Molecular docking was performed to estimate
binding affinities of selected compounds towards acetylcholinesterase and tyrosinase.

Results: Extracts contained diverse phenolics; p-hydroxybenzoic acid was the most abundant phenolic
acid and kaempferol the predominant flavonoid. The extracts were biocompatible and exhibited
antioxidant and antineurodegenerative properties. In BV2 cells, treatment with moss extracts reduced
NO and ROS production and lowered IL-6 and TNF-a levels compared with LPS stimulation alone,
indicating anti-neuroinflammatory activity. Conditioned media from extract-treated BV2 cultures
attenuated microglia-mediated neurocytotoxicity in SH-SYSY neurons, supporting a neuroprotective
effect. Docking suggested eriodictyol had the highest predicted affinity for acetylcholinesterase, whereas
quercetin-3-O-rutinoside and caffeic acid showed the strongest predicted affinity for tyrosinase.
Conclusions: Hypnum cupressiforme extracts can be a promising source of bioactive phenolics that
modulate inflammatory signalling in microglia and protect neurons from microglia-derived soluble
mediators. These findings support further evaluation of H. cupressiforme-derived compounds as adjunct

candidates for conditions where neuroinflammation contributes to pathology.
Funding: Ministry of Education and Science of the Republic of Serbia (Contract No. 451-03-9/2021-14/200178).
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Background: The early postnatal period is critical for immune system maturation and the establishment
of host— microbiota interactions. Early microbial colonization influences immune tolerance and
intestinal barrier development. Probiotic supplementation during this period may modulate immune
responses and provide long-term protection against inflammatory diseases. This study evaluated the
effects of early postnatal administration of Escherichia coliO83:K24:H31 on immune maturation, gut
barrier function, and susceptibility to intestinal inflammation.

Methods: A neonatal mouse model was used to investigate the impact of early-life supplementation with
E. coli O83:K24:H31. Colonization capacity in the gastrointestinal tract was assessed during the early
postnatal period. The maturation and functional properties of dendritic cells were analyzed using bone
marrow-derived and cord blood-derived dendritic cells. Cytokine production and T-cell polarization
were evaluated by in vitro and in vivo assays. Gut barrier function was assessed by measuring intestinal
permeability. In adulthood, susceptibility to inflammation was examined using a TNBS-induced colitis
model, with evaluation of weight loss and macroscopic and histological disease scores.

Results: Early postnatal administration of E. coli O83 resulted in efficient intestinal colonization and
promoted dendritic cell maturation. Treated animals exhibited increased production of the
immunoregulatory cytokine interleukin-10 and a shift toward a tolerogenic immune profile. Probiotic
supplementation improved gut barrier integrity and reduced inflammatory responses. In the TNBS-
induced colitis model, supplemented animals showed significantly reduced weight loss and lower
macroscopic and histological scores compared with controls, indicating attenuated disease severity.
Conclusion: Early-life supplementation with E. coli O83:K24:H31 supports immune system maturation,
enhances intestinal barrier function, and reduces susceptibility to inflammatory bowel disease in
adulthood. These findings suggest that early probiotic intervention may represent an effective strategy
for long-term modulation of immune homeostasis and prevention of immune-mediated disorders.

118



15— 17 April 2026 MESIA 2026

P2.20
RISK HLA VARIANTS FOR SEVERE COVID-19 - A STUDY FROM OLOMOUC, CZECHIA

Martin Petiek', Katefina Sikorova', Adriana Gavrofiova?, Jana Petikova!

"Department of Pathological Physiology, Faculty of Medicine and Dentistry, Palacky University Olomouc, Olomouc,
Czechia; *Department of Forensic Medicine and Medical Law, University Hospital Olomouc and Faculty of Medicine and
Dentistry, Palacky University Olomouc, Olomouc, Czechia

Presenting author e-mail: martin.petrek@upol.cz

Background: The major histocompatibility complex in humans (HLA) is a central component of the
human immune response, mediating self/non-self-recognition and antigen presentation. HLA
polymorphisms have an important role in immune response against viral infection. Based on emerging
association studies, HLA variation may be linked with infectious diseases, including COVID-19. We
have used next-generation sequencing (NGS) to investigate the role of HLA variation in Czech patients
with COVID-19, focusing on severe disease.

Methods: HLA polymorphisms were determined in 67 patients (44 males, 23 females) who died due to
severe SARS-CoV-2 infection at University Hospital Olomouc during 2021; the cause of death was viral
interstitial pneumonia and respiratory failure. Seven HLA loci (HLA-A,-B,-C,-DRB1,-DQA1,-DQBI1,-
DPB1) were genotyped by Omixon Holotype kit and HLATwin software. HLA allele frequencies in
patients were compared with frequencies in 290 unrelated Czech healthy subjects; 4-digit characteristics
of typing results were used for the analysis.

Results: Six HLA variants associated with the risk of severe COVID-19 with subsequent death were
identified, two at HLA class I loci (HLA-A, -B) and four at class II loci (HLA-DRBI1, -DQBI, -DPB1).
The most prominent associations were the following, HLA-A*01:01 (p=0.048; Odds Ratio, OR:1.62),
HLA-B*38:01 (p=0.029; OR:2.52), HLA-DRB1*04:08 (p=0.026; OR:5.89), HLA-DQB1*03:04
(p=0.043; OR:4.47) and HLA-DPB1*06:01 (p=0.033; OR:3.87).

Conclusion: The study in this particular Czech population implicated six HLA variants as the
susceptible risk variants for severe COVID-19 resulting in patients” death. Some of the reported alleles
were reported for associations with severe COVID-19 in other populations (e.g., HLA-A*01:01). Still,
as the study power is limited due to a lower number of patients, similarly to the majority of COVID-
HLA studies performed, validation of findings in larger, possibly multicentre cohort(s) would be
necessary. A current alternative could be the combination with / addition to HLA genotyping data in

existing global consortia, where populations other than Czech have been contained.
Funding: IGA_LF 2022 005, IGA_LF 2026 _001.
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odmerka ni treba prilagoditi. Bolnikom z okvaro ledvic ali jeter odmerka ni treba prilagoditi. Varnost in uéinkovitost zdravila Tezspire pri otrocih, mlajsih od 12 let, nista bili dokazani. Podatkov ni na voljo. Zdravilo Tezspire se
injicira subkutano. Bolnik si lahko zdravilo injicira sam ali mu ga injicira skrbnik, potem ko opravita usposabljanje glede izvajanja subkutanega injiciranja. Zdravilo Tezspire je treba injicirati v stegno ali trebuh, razen v predel
5 cm okoli popka. Ce injekcijo da zdravstveni delavec ali skrbnik, lahko injicira tudi v zgornji del roke.

KONTRAINDIKACIJE: Preobcutljivost na ucinkovino ali katero koli pomozno snov. OPOZORILA IN PREVIDNOSTNI UKREPI: Z namenom izbolj$anja sledljivosti bioloskih zdravil je treba jasno zabeleziti ime in Stevilko serije
uporabljenega zdravila. Zdravila Tezspire se ne sme uporabljati za zdravljenje akutnih poslabsanj astme. Nenadno prenehanje uporabe kortikosteroidov po uvedbi zdravljenja s tem zdravilom ni priporoéljivo. Ce zmanj$anje
odmerkov kortikosteroida pride v postev, ga je treba izvesti postopno in mora potekati pod nadzorom zdravnika. PreobCutljivostne reakcije: Po uporabi tezepelumaba se lahko pojavijo preobcutljivostne reakcije (npr.
anafilaksija, izpuscaj). Te reakcije se lahko pojavijo v nekaj urah po uporabi, v nekaterih primerih pa lahko tudi pozneje (tj. v nekaj dneh).Anamneza anafilaksije, nepovezane s tezepelumabom, je lahko dejavnik tveganja za
anafilaksijo po uporabi zdravila Tezspire. V skladu s klini¢no prakso je treba bolnike spremljati ustrezen ¢as po injiciranju zdravila Tezspire. V primeru resne preobCutljivostne reakcije (npr. anafilaksije) je treba z uporabo
tezepelumaba nemudoma prenehati in uvesti ustrezno zdravljenje, ki je klinicno indicirano. Resne okuzbe: Blokiranje timicnega stromalnega limfopoetina (TSLP - thymic stromal lymphopoietin) lahko teoreticno poveca
tveganje za resne okuzbe. V s placebom kontroliranih Studijah pri tezepelumabu niso opazili povecanega Stevila resnih okuzb. Bolnike, ki imajo obstojece resne okuzbe, je treba pred uvedbo zdravljenja s tezepelumabom
ustrezno zdraviti. Ce se bolniku med zdravljenjem s tezepelumabom razvije resna okuzba, je treba zdravljenje s tezepelumabom prenehati, dokler resna okuzba ni ozdravljena. Resni srén eleni ucinki: V dolgorocni klinicni
Studiji so pri bolnikih, zdravljenih s tezepelumabom, ugotovili $teviléno neravnovesje resnih srénih nezelenih ucinkov v primerjavi z bolniki, ki so prejemali placebo. Vzrocne povezanosti med tezepelumabom in temi uéinki
niso ugotovili, prav tako ni bila identificirana populacija bolnikov, pri katerih obstaja tveganje za te u¢inke._Parazitske okuzbe (okuzbe s helminti): TSLP lahko sodeluje v imunoloskem odzivu na nekatere okuzbe s helminti.
V kliniéna preskusanja niso bili vkljugeni bolniki, ki so imeli znano okuzbo s helminti. Bolnike, ki imajo obstojece okuzbe s helminti, je treba pred uvedbo tezepelumaba zdraviti. Ce se bolnik okuzi med zdravljenjem s tem
zdravilom in se ne odzove na zdravljenje z antihelmintiki, je treba zdravljenje s tezepelumabom prekiniti, dokler okuzba ni ozdravljena.

MEDSEBOJNO DELOVANJE Z DRUGIMI ZDRAVILI: Studij medsebojnega delovanja niso izvedli. Pri bolnikih, ki prejemajo tezepelumab, se je treba izogibati uporabi Zivih oslabljenih cepiv. Randomizirana, dvojno slepa $tudija
vzporednih skupin, ki je zajela 70 bolnikov z zmerno do hudo astmo, starih od 12 do 21 let, ni pokazala, da bi zdravljenje z tezepelumabom vplivalo na odzive humoralnih protiteles, ki jih povzroci cepljenje s sezonskim
stirivalentnim cepivom proti gripi. Klinicno pomembnega vpliva tezepelumaba na farmakokinetiko so¢asno uporabljenih zdravil za astmo ni pricakovati. Pogosto socasno uporabljana zdravila za astmo (vklju¢no z antagonisti
levkotrienskih receptorjev, teofilinom/aminofilinom in peroralnimi kortikosteroidi) na podlagi populacijske farmakokineti¢ne analize na ogistek tezepelumaba niso imela vpliva. NEZELENI UCINKI: Med zdravljenjem astme
sta najpogosteje porocana nezelena ucinka artralgija (3,8 %) in faringitis (4,1 %), med zdravljenjem KRSzNP pa faringitis (5,4 %). Pogosti nezeleni uinki: Faringitis (opredeljen z naslednjimi zdruzenimi prednostnimi izrazi:
faringitis, bakterijski faringitis, streptokokni faringitis in virusni faringitis), izpuscaj (opredeljen z naslednjimi zdruzenimi prednostnimi izrazi: izpuscaj, pruriticni izpuscaj, eritematozni izpuscaj, makulo-papulozni izpuscaj,
makularni izpuscaj), artralgija in reakcija ne mestu injiciranja. Reakcije na mestu injiciranja: V zdruzenih podatkih o varnosti iz Studij PATHWAY in NAVIGATOR so se reakcije na mestu injiciranja (npr. eritem na mestu injiciranja,
oteklina na mestu injiciranja ali bolecina na mestu injiciranja) pojavile pri 3,8 % bolnikov, zdravljenih z 210 mg tezepelumaba subkutano na 4 tedne. POSEBNA NAVODILA ZA SHRANJEVANJE: Shranjujte v hladilniku (2 8 °C).
Za shranjevanje po odvzemu iz hladilnika glejte poglavje 6.3._Napolnjeno injekcijsko brizgo ali napolnjen injekcijski peresnik shranjujte v zunanji ovojnini za zagotovitev zascite pred svetlobo. Ne zamrzujte. Ne stresajte. Ne
izpostavljajte vrocini. VRSTA OVOJNINE IN VSEBINA: Napolnjena injekcijska brizga: 1,91 ml raztopine v napolnjeni injekcijski brizgi iz silikoniziranega stekla tipa | v kompletu z iglo 27 G % palca (12,7 mm) iz nerjavnega jekla
s posebno tanko steno, s togim pokrovékom igle in brombutilnim, batnim zamaskom. Napolnjena injekcijska brizga je opremljena s $¢itnikom igle in podalj$anim drzalom za prste. Pakiranje vsebuje 1 napolnjeno injekcijsko
brizgo. Skupno pakiranje, ki vsebuje 3 (3 pakiranja po 1) napolnjene injekcijske brizge. Napolnjen injekcijski peresnik: 1,91 ml raztopine v napolnjeni injekcijski brizgi iz silikoniziranega stekla tipa | v kompletu z iglo 27 G
% palca (12,7 mm) iz nerjavnega jekla s posebno tanko steno, s pokrovckom igle in batnim zamaskom. Napolnjen injekcijski peresnik je sestavljen iz napolnjene injekcijske brizge in rocnega, mehanskega (vzmetnega)
pripomocka za injiciranje. Pakiranje vsebuje 1 napolnjen injekcijski peresnik. Skupno pakiranje, ki vsebuje 3 (3 pakiranja po 1) napolnjene injekcijske peresnike.

NACIN IZDAJANJA ZDRAVILA: Rp/Spec - Predpisovanie in izdaja zdravila je le na recept zdravnika specialista ustreznega podrogja medicine ali od njega pooblas¢enega zdravnika.

DATUM ZADNJE REVIZIJE BESEDILA: oktober 2025 (SI-3402) IMETNIK DOVOLJENJA ZA PROMET Z ZDRAVILOM: AstraZeneca AB, SE151 85 Sodertélje, Svedska

Pred predpisovanjem, prosimo, preberite celoten povzetek glavnih znacilnosti zdravila.

Dodatne informacije so na voljo pri druzbi AstraZeneca UK Limited, Podruznica v Sloveniji, Verovskova 55, Ljubljana.

'¥Za to zdravilo se izvaja dodatno spremljanje varnosti. Tako bodo hitreje na voljo nove informacije o njegovi varnosti. Zdravstvene delavce naproSamo, da porocajo o katerem koli domnevnem nezelenem ucinku zdravila.

Reference: 1. Povzetek glavnih znacilnosti zdravila Tezspire. EMA. Dostopno na: https:/az.box.com/s/0fwbf6gl4oqf2u3i17ywlotsfu8ydh4m. Zadnji dostop: 15.1.2026 2. Menzies-Gow A, Wechsler ME, Brightling CE. Unmet
need in severe, uncontrolled asthma: can anti-TSLP therapy with tezepelumab provide a valuable new treatment option? Respir Res. 2020;21(1):268. 3. Gauvreau GM, Sehmi R, Ambrose CS, Griffiths JM. Thymic stromal
lymphopoietin: its role and potential as a therapeutic target in asthma. Expert Opin Ther Targets. 2020;24(8):777-792. 4.Corren J, Menzies-Gow A, Chupp G, et al. Efficacy of tezepelumab in severe, uncontrolled asthma: pooled
analysis of the PATHWAY and NAVIGATOR clinical trials. Am J Respir Grit Care Med.2023;208(1):13-24

Zdravilo Tezspire je blagovna znamka podijetij Amgen Inc. in AstraZeneca. Datum priprave informacije: marec 2026.  Samo za strokovno javnost.  SI-5824 ASt razeneca
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NADZORUJKARSTEIE .

(benra | |Zumab) zainjiciranje
ZDRAVILO FASENRA® NATANCNO IN CILINO DELUJE
NA EOZINOFILCE IN ZNIZA NJIHOVE VREDNOSTI,
- KAROMOGOCA DOBRO UREJENOST ASTME IN EGPA.*"

*EGPA: Eozinofilna Granulomatoza s Poliangiitisom

SKRAJSAN POVZETEK GLAVNIH ZNACILNOSTI ZDRAVILA

Fasenra 30 mg raztopina za injiciranje v napolnjeni injekcijski brizgi
Fasenra 30 mg raztopina za injiciranje v napolnjenem injekcijskem peresniku

SESTAVA: Ena napolnjena injekcijska brizga vsebuje 30 mg benralizumaba v 1 ml. En napolnjen injekcijski peresnik vsebuje 30 mg benralizumaba v 1 ml. Benralizumab je humanizirano monoklonsko protitelo,
pridobljeno v celicah jajénika kitajskega hrcka s tehnologijo rekombinantne DNA.

INDIKACLE: Astma: Zdravilo Fasenra je indicirano kot dodatno vzdrzevalno zdravljenje za odrasle bolnike s hudo eozinofilno astmo, ki ni ustrezno urejena kljub velikim odmerkom inhalacijskih kortikosteroidov in
dolgodelujocih agonistov B. Eozinofilna granulomatoza s poliangiitisom (EGPA - eosinophilic granulomatosis with polyangiitis): Zdravilo Fasenra je indicirano kot dodatno zdravljenje pri odraslih bolnikih z recidivno
ali neodzivno eozinofilno granulomatozo s poliangiitisom. ODMERJANJE IN NACIN UPORABE: Zdravljenje z zdravilom Fasenra mora uvesti zdravnik, ki ima izkuinje z diagnosticiranjem in zdravljenjem stanj, za katere
je indiciran benralizumab. Samoinjiciranje pride v postev le pri bolnikih, ki Ze imajo izkusnje z zdravljenjem z zdravilom Fasenra. Astma: Priporo¢eni odmerek benralizumaba je 30 mg v subkutani injekciji na 4 tedne
prve 3 odmerke, pozneje pa na 8 tednov. EGPA: Priporoc¢eni odmerek benralizumaba je 30 mg v subkutani injekciji na 4 tedne. Bolnike, pri katerih se pojavijo Zivljenje ogrozajoce manifestacije EGPA, je treba oceniti
potrebo po nadaljevanju zdravljenja, saj zdravila Fasenra pri tej populaciji niso proucevali. Starejsim bolnikom odmerka ni treba prilagoditi. Bolnikom z okvaro ledvic ali jeter odmerka ni treba prilagoditi. Varnost in
ucinkovitost zdravila Fasenra pri otrocih in mladostnikih z astmo, starih od 6 do 17 let, nista bili dokazani. Varnost in uinkovitost zdravila Fasenra pri otrocih z astmo, mlajsih od 6 let, nista bili dokazani. Podatkov ni na
voljo. Varnost in ucinkovitost zdravila Fasenra pri otrocih in mladostnikih z EGPA, mlajsih od 18 let, nista bili dokazani. To zdravilo se uporablja kot subkutana injekcija. Zdravilo je treba injicirati v stegno ali trebuh. Ce
injekcijo da zdravnik ali skrbnik, lahko uporabi tudi nadlaket. KONTRAINDIKACUE: Preobcutljivost na zdravilno ucinkovino ali katerokoli pomozno snov. OPOZORILA IN PREVIDNOSTNI UKREPI: Z namenom izboljanja
sledljivosti bioloskih zdravil je treba jasno zabeleziti ime in $tevilko serije uporabljenega zdravila. Zdravila Fasenra se ne sme uporabljati za zdravljenje akutnih poslabsanj astme. Ce je primerno zmanjsanje odmerkov
kortikosteroida, mora biti zmanjSanje postopno in mora potekati pod nadzorom zdravnika. Preobcutljivostne reakcije: po uporabi benralizumaba so se pojavile akutne sistemske reakcije, vklju¢no z anafilakti¢nimi
reakcijami in preobcutljivostnimi reakcijami (npr. urtikarija, papularna urtikarija, izpuscaj). Te reakcije se lahko pojavijo v nekaj urah po uporabi, a v nekaterih primerih se pojavijo v nekaj dneh. Anamneza anafilaksije,
nepovezane z benralizumabom, je lahko dejavnik tveganja za anafilaksijo po uporabi zdravila Fasenra. V skladu s klinicno prakso je treba bolnike po uporabi zdravila Fasenra ustrezen ¢as spremljati. V primeru
preobcutljivostne reakcije je treba zdravilo Fasenra trajno prenehati uporabljati in uvesti ustrezno zdravljenje. Parazitske okuzbe (okuzbe s helminti): Eozinofilci so lahko vpleteni v imunski odziv na nekatere okuzbe s
helminti. Bolniki, ki so imeli znano okuzbo s helminti, niso bili vkljuéeni v klini¢na preskusanja. Bolnike z obstojecimi okuzbami s helminti je treba zdraviti pred uvedbo zdravljenja z benralizumabom. Ce se bolnik okuzi
med zdravljenjem z benralizumabom in se ne odzove na zdravljenje z antihelmintiki, je treba zdravljenje z benralizumabom prekiniti, dokler okuzba ne mine. EGPA, ki ogroZa organe ali Zivljenje ogrozajo¢a EGPA:Zdravila
Fasenra niso proucevali pri bolnikih z aktivnimi manifestacijami EGPA, ki ogroZajo organe ali z Zivljenje ogrozajo¢imi manifestacijami EGPA. MEDSEBOJNO DELOVANJE Z DRUGIMI ZDRAVILI: Studij medsebojnega
delovanja niso izvedli. Randomizirana, dvojno slepa studija vzporednih skupin, ki je zajela 103 bolnike s hudo astmo, stare od 12 do 21 let, ni pokazala, da bi zdravljenje z benralizumabom neugodno vplivalo na odzive
humoralnih protiteles, ki jih povzroci cepljenje proti sezonskim virusom influence. Vpliva benralizumaba na farmakokinetiko so¢asno uporabljenih zdravil ni pri¢akovati. Encimi citokroma P450, mehanizmi izto¢ne
¢rpalke in mehanizmi vezave na beljakovine niso vkljuceni v oCistek benralizumaba. O izrazenosti IL-5Ra na jetrnih celicah ni dokazov. Izguba eozinofilcev ne povzroci kronicnih sistemskih sprememb vnetnih citokinov.
NEZELENI UCINKI: Varnostni profil benralizumaba pri astmi in EGPA je podoben. Najpogosteje opisana nezelena u¢inka med zdravljenjem astme sta glavobol (8 %) in faringitis (3 %). Najpogosteje opisan nezeleni
ucinek med zdravljenjem EGPA je glavobol (17 %). Za benralizumab so porocali o primerih anafilakticne reakcije razlicne resnosti. Med klini¢nimi Studijami astme in EGPA ter iz izkusenj v obdobju trzenja so porocali o
naslednjih nezelenih ucinkih benralizumaba: faringitis (pogosti), preobcutljivostne reakcije (pogosti), anafilakticne reakcije (neznana pogostnost), glavobol (pogosti), zvisana telesna temperatura (pogosti) in reakcija
na mestu injiciranja (pogosti). POSEBNA NAVODILA ZA SHRANJEVANIJE: Shranjujte v hladilniku (2 °C do 8 °C). Zdravilo Fasenra je lahko shranjeno na sobni temperaturi do 25 °C najvec 14 dni. Ko zdravilo Fasenra
vzamete iz hladilnika, ga je treba uporabiti v 14 dneh ali ga zavreci. Shranjujte v originalni ovojnini za zagotovitev zascite pred svetlobo. Ne zamrzujte. Ne pretresajte. Ne izpostavljajte vrocini. VRSTA IN VSEBINA
OVOININE: Napolnjena injekcijska brizga: En mililiter raztopine v napolnjeni injekcijski brizgi za enkratno uporabo iz stekla tipa |, z name$&eno 1/2-colsko iglo debeline 29 G iz nerjavelega jekla, s togim $itnikom igle in
s Fluorotecom prekritim ¢epom bata v pasivni varnostni napravi. Pakiranje vsebuje 1 napolnjeno injekcijsko brizgo. Napolnjen injekcijski peresnik: En mililiter raztopine v sterilnem napolnjenem injekcijskem peresniku
za enkratno uporabo iz stekla tipa |, z nameséeno 1/2-colsko iglo debeline 29 G iz nerjavecega jekla, s togim $¢itnikom igle in s Fluorotecom prekritim ¢epom bata v napolnjenem injekcijskem peresniku. Pakiranje
vsebuje 1 napolnjen injekcijski peresnik. NACIN IZDAJANJA ZDRAVILA: Rp/Spec - Predpisovanje in izdaja zdravila je le na recept zdravnika specialista ustreznega podrocja medicine ali od njega pooblad¢enega zdravnika.
DATUM REVIZIJA BESEDILA: oktober 2024 (SI-3265) IMETNIK DOVOLJENJA ZA PROMET: AstraZeneca AB, S-151 85, Sodertalje, Svedska

. P

Pred predpisovanjem, prosimo, preberite celoten p k glavnih i i
Dodatne informacije so na voljo pri druzbi AstraZeneca UK Limited, PodruZnica v Sloveniji, Verovskova 55, Ljubljana.

Vir: 1. Povzetek glavnih znadilnosti zdravila Fasenra, oktober 2024

Datum priprave informacije: marec 2026. Samo za strokovno javnost. SI-5826 Ast razeneca



KEYTRUDA® je odobrena
za zdravljenje vec kot 30 indikacij rakavih obolen;j’

Referenca: 1. Povzetek glavnih znacilnosti zdravila KEYTRUDA

Ime zdravila: KEYTRUDA 25 mg/ml koncentrat za raztopino za infundiranje; KEYTRUDA
395 mg raztopina za injiciranje; in KEYTRUDA 790 mg raztopina za injiciranje vsebujejo
pembrolizumab. Pomozna snov z znanim ucinkom: polisorbat. - Terapevtske mdlka(ue
Zdravilo KEYTRUDA je kot samostojno zdravljenje indicirano za zdravljenje: odrasllh in
mladostnikov, starih 12 let ali ve¢, z napredovallm bilnim ali r )
melanomom; za adjuvantno zdravljenje odraslih in mladostmkov, starih 12 let ali veg, z
melanomom v stadiju 1B, IIC ali lll, in sicer po popolni kirurski odstranitvi; za adjuvantno
zdravljenje odraslih z nedrobnoceli¢nim plju¢nim rakom, ki imajo visoko tveganje za
ponovitev bolezni po popolni kirurski odstranitvi in kemoterapiji na osnovi platine;
metastatskega nedrobnoceli¢nega plju¢nega raka (NSCLC) v prvi liniji zdravljenja pri
odraslih, ki imajo tumorje z > 50 % izrazenostjo PD-L1 (TPS) in brez pozitivnih tumorskih
mutacij EGFR ali ALK; lokalno napredovalega ali metastatskega NSCLC pri odraslih, ki imajo
tumorje z = 1 % izrazenostjo PD-L1 (TPS) in so bili predhodno zdravljeni z vsaj eno shemo
kemoterapije, bolniki s pozitivnimi tumorskimi mutacijami EGFR ali ALK so pred prejemom
zdravila KEYTRUDA morali prejeti tudi tar¢no zdravljenje; odraslih in pediatri¢nih bolnikov,
starih 3 leta ali ve¢, s ponovljenim ali neodzivnim klasi¢nim Hodgkinovim limfomom (cHL),
pri katerih avtologna presaditev mati¢nih celic (ASCT) ni bila uspe3na, ali po najmanj dveh
predhodnih zdravljenjih kadar ASCT ne pride v postev kot moznost zdravljenja; lokalno
napredovalega ali metastatskega urotelijskega raka pri odraslih, predhodno zdravljenih s
kemoterapijo, ki je vkljucevala platino; lokalno napredovalega ali metastatskega
urotelijskega raka pri odraslih, ki niso primerni za zdravljenje s kemoterapijo, ki vsebuje
cisplatin in imajo tumorje z izrazenostjo PD-L1 > 10, ocenjeno s kombinirano pozitivno
oceno (CPS); ponovljenega ali metastatskega plo3catocelicnega raka glave in vratu
(HNSCC) pri odraslih, ki imajo tumorje z = 50 % izrazenostjo PD-L1 (TPS), in pri katerih je
bolezen napredovala med zdravljenjem ali po zdravljenju s kemoterapuo, ki j je vkljucevala
platino; za adjuvantno zdravljenje odraslih z rakom ledvi¢nih celic s povisanim tveganjem
za ponovitev bolezni po nefrektomiji, ali po nefrektomiji in kirurski odstranitvi metastatskih
lezij, za zdravljenje odraslih z MSI-H (microsatellite instability-high) ali dMMR (mismatch
repair deficient) kolorektalnim rakom v naslednjih terapevtskih okolis¢inah: prva linija
zdravljenja metastatskega kolorektalnega raka; zdravljenje neoperabilnega ali
metastatskega kolorektalnega raka po predhodnem kombiniranem zdravljenju, ki je
temeljilo na fluoropirimidinu; in za zdravljenje MSI-H ali dMMR tumorjev pri odraslih z:
napredovalim ali ponovljenim rakom endometrija, pri katerih je bolezen napredovala med
ali po predhodnem zdravljenju, ki je vkljucevalo platino, v katerih koli terapevtskih
okoli$¢inah, in ki niso kandidati za kurativno operacijo ali obsevanje; neoperabilnim ali
metastatskim rakom Zelodca, tankega ¢revesa ali biliarnega trakta, pri katerih je bolezen
napredovala med ali po vsaj enem predhodnem zdravljenju. Zdravilo KEYTRUDA je kot
samostojno zdravljenje ali v kombinaciji s kemoterapijo s platino in 5-fluorouracilom (5-
FU) indicirano za prvo linijo zdravljenja metastatskega ali neoperabilnega ponovljenega
plo3catoceli¢nega raka glave in vratu pri odraslih, ki imajo tumorje z izrazenostjo PD-L1 s
CPS = 1. Zdravilo KEYTRUDA je v kombinaciji s kemoterapijo, ki vkljucuje platino, indicirano
za neoadjuvantno zdravljenje, in v nadaljevanju kot samostojno zdravljenje za adjuvantno
zdravljenje odraslih z operabilnim nedrobnoceli¢nim plju¢nim rakom, ki imajo visoko
tveganje za ponovitev bolezni; v kombinaciji s pemetreksedom in kemoterapijo na osnovi
platine je indicirano za prvo linijo zdravljenja metastatskega neplo3¢atoceli¢nega NSCLC
pri odraslih, pri katerih tumorji nimajo pozitivnih mutacij EGFR ali ALK; v kombinaciji s
karboplatinom in bodisi paklitakselom bodisi nab-paklitakselom je indicirano za prvo
linijo zdravljenja metastatskega plo3¢atocelitnega NSCLC pri odraslih; v kombinaciji s
pemetreksedom in kemoterapijo na osnovi platine je indicirano za prvo linijo zdravljenja
pri odraslih z neoperabilnim neepiteloidnim malignim mezoteliomom plevre; v
kombinaciji z enfortumab vedotinom je indicirano za prvo linijo zdravljenja
neoperabilnega ali metastatskega urotelijskega raka pri odraslih; kot samostojno
zdravljenje je indicirano za neoadjuvantno zdravljenje operabilnega lokalno
napredovalega plos¢atoceli¢nega raka glave in vratu, in v nadaljevanju kot adjuvantno
zdravljenje v kombinaciji z radioterapijo s so¢asnim dajanjem cisplatina ali brez njega, ter
nato kot samostojno zdravljenje pri odraslih, ki imajo tumorje z izrazenostjo PD-L1 s CPS >
1; v kombinaciji z aksitinibom ali v kombinaciji z lenvatinibom je indicirano za prvo linijo
zdravljenja napredovalega raka ledvi¢nih celic (RCC) pri odraslih; v kombinaciji s
kemoterapijo s platino in fluoropirimidinom je indicirano za prvo linijo zdravljenja lokalno
napredovalega neoperabilnega ali metastatskega raka poziralnika pri odraslih, ki imajo
tumorje z izrazenostjo PD-L1 s CPS = 10; v kombinaciji s kemoterapijo za neoadjuvantno
zdravljenje, in v nadaljevanju kot samostojno adjuvantno zdravljenje po kirurskem
posegu, je indicirano za zdravljenje odraslih z lokalno napredovalim trojno negativnim
rakom dojk ali trojno negativnim rakom dojk v zgodnjem stadiju z visokim tveganjem za
ponovitev bolezni; v kombinaciji s kemoterapijo je indicirano za zdravljenje lokalno
ponovljenega neoperabilnega ali metastatskega trojno negativnega raka dojk pri odraslih,
ki imajo tumorje zizrazenostjo PD-L1 s CPS = 10 in predhodno niso prejeli kemoterapije za
metastatsko bolezen; v kombinaciji s karboplatinom in paklitakselom je indicirano za prvo
linijo zdravljenja primarno napredovalega ali ponovljenega raka endometrija (EC) pri
odraslih, ki so kandidati za sistemsko zdravljenje; v kombinaciji z lenvatinibom je indicirano
zazdravljenje napredovalega ali ponovljenega raka endometrija pri odraslih znapredovalo
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boleznijo med ali po predhodnem zdravljenju s kemoterapijo, ki je vklju¢evala platino, v
katerih koli terapevtskih okolis¢inah, in ki niso kandidati za kurativno operacijo ali
obsevanje; v kombinaciji s kemoradioterapijo (zdravljenje z zunanjim obsevanjem, ki mu
sledi brahiterapija) je indicirano za zdravljenje lokalno napredovalega raka materni¢nega
vratu v stadiju Ill - IVA po FIGO 2014 pri odraslih, ki niso prejeli predhodne definitivne
terapije; v kombinaciji s kemoterapijo, z bevacizumabom ali brez njega, je indicirano za
zdravljenje persistentnega, ponovljenega ali metastatskega raka materni¢nega vratu pri
odraslih bolnicah, ki imajo tumorje z izrazenostjo PD-L1 s CPS = 1; v kombinaciji s
trastuzumabom, fluoropirimidinom in kemoterapijo, ki vklju¢uje platino, je indicirano za
prvo linijo zdravljenja lokalno napredovalega neoperabilnega ali metastatskega HER2-
pozitivnega adenokarcinoma Zelodca ali gastroezofagealnega prehoda pri odraslih, ki
imajo tumorje z izrazenostjo PD-L1 s CPS > 1; v kombinaciji s fluoropirimidinom in
kemoterapijo, ki vkljucuje platino, je indicirano za prvo linijo zdravljenja lokalno
napredovalega neoperabilnega ali metastatskega HER2-negativnega adenokarcinoma
Zelodca ali gastroezofagealnega prehoda pri odraslih, ki imajo tumorje z izrazenostjo PD-
L1 s CPS > 1; v kombinaciji z gemcitabinom in cisplatinom je indicirano za prvo linijo
zdravljenja lokalno napredovalega neoperabilnega ali metastatskega raka biliarnega
trakta pri odraslih. - Odmerjanje in nacin uporabe: Bolniki, ki prejemajo pembrolizumab
intravensko, lahko preidejo na subkutani pembrolizumab ob naslednjem predvidenem
odmerku. Bolniki, ki prejemajo pembrolizumab subkutano, lahko preidejo na intravenski
pembrolizumab ob naslednjem predvidenem odmerku. Testiranje PD-L1: Ce je navedeno
v indikaciji, je treba izbiro bolnika za zdravljenje z zdravilom KEYTRUDA na podlagi
izrazenosti PD-L1 tumorja potrditi z validirano preiskavo. Testiranje MSI/MMR: Ce je
navedeno v indikaciji, je treba izbiro bolnika za zdravljenje z zdravilom KEYTRUDA na
podlagi MSI-H/dMMR statusa tumorja potrditi z validirano preiskavo. Odmerjanje:
Priporo¢eni odmerek zdravila KEYTRUDA pri odraslih je bodisi 200 mg na 3 tedne ali 400
mg na 6 tednov, apliciran z intravensko infuzijo v 30 minutah. Priporoceni odmerek
zdravila KEYTRUDA za samostojno zdravljenje pri pediatri¢nih bolnikih s cHL, starih 3 leta
ali ve¢, ali bolnikih z melanomom, starih 12 let ali ve¢, je 2 mg/kg telesne mase (do najvec
200 mg) na 3 tedne, apliciran z intravensko infuzijo v 30 minutah. Priporoceni odmerek
zdravila KEYTRUDA raztopina za injiciranje pri odraslih je bodisi: 395 mg na 3 tedne v
subkutani injekciji, ki traja 1 minuto, ali 790 mg na 6 tednov v subkutani injekciji, ki traja 2
minuti. Za uporabo v kombinaciji glejte povzetke glavnih znacilnosti zdravil so¢asno
uporabljenih zdravil. Bolnike je treba zdraviti do napredovanja bolezni ali nesprejemljivih
toksi¢nih ucinkov (in do maksimalnega trajanja zdravljenja, ¢e je le to dolo¢eno za
indikacijo). Pri adjuvantnem zdravljenju melanoma, NSCLC ali RCC je treba zdravilo
uporabljati do ponovitve bolezni, pojava nesprejemljivih toksi¢nih u¢inkov oziroma mora
zdravljenje trajati do enega leta. Za neoadjuvantno in adjuvantno zdravljenje operabilnega
NSCLC morajo bolniki neoadjuvantno prejeti zdravilo KEYTRUDA v kombinaciji s
kemoterapijo, in sicer 4 odmerke po 200 mg ali 395 mg na 3 tedne ali 2 odmerka po 400
mg ali 790 mg na 6 tednov ali do napredovanja bolezni, ki izkljucuje definitivni kirurski
poseg, ali do pojava nesprejemljivih toksi¢nih ucinkov, ¢emur sledi adjuvantno zdravljenje
z zdravilom KEYTRUDA kot samostojnim zdravljenjem, in sicer 13 odmerkov po 200 mg ali
395 mg na 3 tedne ali 7 odmerkov po 400 mg ali 790 mg na 6 tednov ali do ponovitve
bolezni ali do pojava nesprejemljivih toksi¢nih ucinkov. Bolniki, pri katerih pride do
napredovanja bolezni, ki izkljucuje definitivni kirurski poseg, ali do nesprejemljivih
toksi¢nih ucinkov, povezanih z zdravilom KEYTRUDA kot neoadjuvantnim zdravljenjem v
kombinaciji s kemoterapijo, ne smejo prejeti zdravila KEYTRUDA kot samostojnega
zdravljenja za adjuvantno zdravljenje. Za neoadjuvantno in adjuvantno zdravljenje
operabilnega lokalno napredovalega HNSCC morajo bolniki prejeti zdravilo KEYTRUDA
neoadjuvantno kot samostojno zdravljenje, in sicer 2 odmerka po 200 mg ali 395 mg na 3
tedne ali 1 odmerek po 400 mg ali 790 mg ali do napredovanja bolezni, ki izklju¢uje
definitivni kirurski poseg, ali do pojava nesprejemljivih toksi¢nih ucinkov, ¢emur sledi
adjuvantno zdravljenje z zdravilom KEYTRUDA v kombinaciji z radioterapijo s socasnim
dajanjem cisplatina ali brez njega, in sicer 3 odmerki po 200 mg ali 395 mg na 3 tedne ali 2
odmerka po 400 mg ali 790 mg na 6 tednov, ¢emur sledi samostojno zdravljenje z
zdravilom KEYTRUDA, in sicer 12 odmerkov po 200 mg ali 395 mg na 3 tedne ali 6
odmerkov po 400 mg ali 790 mg na 6 tednov oziroma do ponovitve bolezni ali pojava
nesprejemljivih toksi¢nih ucinkov. Bolniki, pri katerih pride do napredovanja bolezni, ki
izklju¢uje definitivni kirurski poseg, ali do nesprejemljivih toksi¢nih ucinkov, povezanih s
samostojnim zdravljenjem z zdravilom KEYTRUDA kot neoadjuvantnim zdravljenjem, ne
smejo prejeti zdravila KEYTRUDA v kombinaciji z radioterapijo s so¢asnim dajanjem
cisplatina ali brez njega za adjuvantno zdravljenje. Za neoadjuvantno in adjuvantno
zdravljenje TNBC morajo bolniki neoadjuvantno prejeti zdravilo KEYTRUDA v kombinaciji s
kemoterapijo, in sicer 8 odmerkov po 200 mg ali 395 mg na 3 tedne ali 4 odmerke po 400
mg ali 790 mg na 6 tednoyv, ali do napredovanja bolezni, ki izklju¢uje definitivni kirurski
poseg, ali do pojava nesprejemljivih toksi¢nih ucinkov, ¢emur sledi adjuvantno zdravljenje
z zdravilom KEYTRUDA kot samostojnim zdravljenjem, in sicer 9 odmerkov po 200 mg ali
395 mg na 3 tedne ali 5 odmerkov po 400 mg ali 790 mg na 6 tednov ali do ponovitve
bolezni ali pojava nesprejemljivih toksi¢nih ucinkov. Bolniki, pri katerih pride do
napredovanja bolezni, ki izkljucuje definitivni kirurski poseg, ali do nesprejemljivih
toksi¢nih ucinkov povezanih z zdravilom KEYTRUDA kot neoadjuvantnim zdravljenjem v
kombinaciji s kemoterapijo, ne smejo prejemati zdravila KEYTRUDA kot samostojnega
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zdravljenja za adjuvantno zdravljenje. Za lokalno napredovalega raka materni¢nega vratu
morajo bolnice prejeti zdravilo KEYTRUDA socasno s kemoradioterapijo, ¢emur sledi
samostojno zdravljenje z zdravilom KEYTRUDA. Zdravilo KEYTRUDA se lahko daje v
odmerku 200 mg ali 395 mg na 3 tedne ali 400 mg ali 790 mg na 6 tednov do napredovanja
bolezni, pojava nesprejemljivih toksi¢nih u¢inkov ali do 24 mesecev. Ce je aksitinib
uporabljen v kombinaciji s pembrolizumabom, se lahko razmisli o povecanju odmerka
aksitiniba nad zacetnih 5 mg v presledkih 3est tednov ali vec. V primeru uporabe v
kombinaciji z lenvatinibom je treba zdravljenje z enim ali obema zdraviloma prekiniti, kot
je primerno. Uporabo lenvatiniba je treba zadrzati, odmerek zmanjsati ali prenehati z
uporabo, v skladu z navodili v povzetku glavnih znacilnosti zdravila za lenvatinib, in sicer
za kombinacijo s pembrolizumabom. Pri bolnikih starih > 65 let, bolnikih z blago do
zmerno okvaro ledvic, bolnikih z blago ali zmerno okvaro jeter prilagoditev odmerka ni
potrebna. Odlozitev odmerka ali ukinitev zdravljenja: Zmanjsanje odmerka zdravila
KEYTRUDA ni priporocljivo. Za obvladovanje nezelenih ucinkov je treba uporabo zdravila
KEYTRUDA zadrzati ali ukiniti, prosimo, glejte celoten Povzetek glavnih znacilnosti
zdravila. Nacin uporabe: Pomembno je preveriti nalepko viale in tako zagotoviti pripravo
in uporabo pravilne, bolniku predpisane oblike zdravila (intravenske ali subkutane), da se
zman]sa tvegan]e za napake pri uporabi zdrawla . Zdrawlo KEYTRUDA k za

zdravljenje je znasala 37 % za vse stopnje in 9 % od 3. do 5. stopnje, pri metastatski bolezni
pa 25 % za vse stopnje in 6 % od 3. do 5. stopnje. Pri adjuvantnem zdravljenju niso zaznali
nobenih novih imunsko pogojenih nezelenih u¢inkov. Varnost pembrolizumaba pri
kombiniranem zdravljenju s kemoterapijo, RT ali CRT so ocenili pri 6695 bolnikih z
razli¢nimi vrstami raka, ki so v klini¢nih $tudijah prejemali pembrolizumab v odmerkih 200
mg, 2 mg/kg telesne mase ali 10 mg/kg telesne mase na vsake 3 tedne. V tej populaciji
bolnikov so bili najpogostejsi nezeleni ucinki naslednji: navzea (51 %), anemija (50 %),
diareja (35 %), utrujenost (35 %), zaprtost (32 %), bruhanje (27 %), zmanjsano stevilo
nevtrofilcev (26 %) in zmanjsanje apetita (26 %). Pojavnost nezelenih ucinkov 3. do 5.
stopnje je pri bolnikih z NSCLC pri kombiniranem zdravljenju s pembrolizumabom znasala
69 % in pri zdravljenju samo s kemoterapijo 61 %, pri bolnikih s HNSCC pri kombiniranem
zdravljenju s pembrolizumabom (kemoterapija ali RT s kemoterapijo ali brez nje) 80 % in
pri zdravljenju s kemoterapijo v kombinaciji s cetuksimabom ali RT s kemoterapijo ali brez
nje 79 %, pri bolnikih z rakom poziralnika pri kombiniranem zdravijenju s
pembrolizumabom 86 % in pri zdravljenju samo s kemoterapijo 83 %, pri bolnikih s TNBC
pri_kombiniranem zdravljenju s pembrolizumabom 80 % in pri zdravljenju samo s
kemoterapijo 77 %, pri bolnicah z rakom materni¢nega vratu pri kombiniranem zdravljenju
s pembrolizumabom (k ija z ali brez bevacizumaba ali v kombinaciji s CRT) 77 %
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uporabo. Zdravilo KEYTRUDA koncentrat za raztopino za infundiranje je treba dajati z
infuzijo, ki traja 30 minut. Intravenske oblike zdravila KEYTRUDA se ne sme dajati s hitro
infuzijo ali z bolusno injekcijo. Zdravila KEYTRUDA koncentrat za raztopino za infundiranje
se ne sme zamenjati s subkutano obliko pembrolizumaba in obratno, ker imata razli¢cne
prlporoéene odmerke in poti uporabe Zdravnlo KEYTRUDA raztopma zainjiciranje je
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in pri zdravljenju s kemoterapijo z ali brez bevacizumaba ali samostojno s CRT 71 %, pri
bolnikih z rakom Zelodca pri kombiniranem zdravljenju s pembrolizumabom
(kemoterapija z ali brez trastt ba) 74 % in pri k v kombinaciji z ali brez
trastuzumaba 68 %, pri bolnikih z rakom biliarnega trakta pri kombiniranem zdravljenju s
pembrolizumabom 85 % in pri samostojni kemoterapiji 84 %, pri bolnicah z EC pri
kombiniranem zdravljenju s pembrolizumabom 59 % in pri samostojni kemoterapiji 46 %,
in prl bolnlklh z malignim mezoteliomom plevre pri kombiniranem zdravljenju s

ne sme dajati intravensko. Zdravila KEYTRUDA raztopina za injiciranje se ne sme
zamenjati zintravensko obliko pembrolizumaba in obratno, ker imata razli¢ne priporo¢ene
odmerke in poti uporabe. Zdravilo KEYTRUDA raztopina za injiciranje je namenjeno le za
subkutano injiciranje v stegno ali trebuh. Mesta injiciranja menjajte pri vsakem naslednjem
injiciranju. Med zdravljenjem z zdravilom KEYTRUDA raztopina za injiciranje ne dajajte
drugih zdravil za subkutano uporabo na isto mesto kot zdravilo KEYTRUDA raztopina za
injiciranje. Ce se zdravilo KEYTRUDA uporablja kot del kombiniranega zdravljenja skupaj z
intravensko kemoterapijo, je treba zdravilo KEYTRUDA aplicirati prvo. Ce se zdravilo
KEYTRUDA uporablja kot del kombiniranega zdravljenja skupaj z enfortumab vedotinom,
je treba zdravilo KEYTRUDA aplicirati po enfortumab vedotinu, kadar sta uporabljena na
isti dan. Kontralndlkacue Preobcutljlvost na uclnkovmo ali katero koli pomozno snov.

ih opozoril, p ih uéinkov:
Imunsko Doqolenl nezeleni u¢inki (pnevmonitis, kolltls, hepatms, nefritis, endokrinopatije,
nezeleni ucinki na kozo in drugi): Pri bolnikih, ki so prejemali pembrolizumab, so se pojavili
imunsko pogojeni nezeleni u¢inki, vklju¢no s hudimi in smrtnimi primeri. Ve¢ina imunsko
pogojenih nezelenih ucinkoy, ki so se pojavili med zdravljenjem s pembrolizumabom, je
bila reverzibilnih in so jih obvladali s prekinitvami uporabe pembrolizumaba, uporabo
kortikosteroidov in/ali podporno oskrbo. Pojavijo se lahko tudi po zadnjem odmerku
pembrolizumaba in hkrati prizadanejo ve¢ organskih sistemov. V primeru suma na
imunsko pogojene nezelene ucinke je treba poskrbeti za ustrezno oceno za potrditev
etiologije oziroma izkljucitev drugih vzrokov. Glede na izrazitost nezelenega ucinka je
treba zadrzati uporabo pembrolizumaba in uporabiti kortikosteroide - za natan¢na
navodila, prosimo, glejte Povzetek glavnih znacilnosti zdravila Keytruda. Zdravljenje s
pembrolizumabom lahko poveca tveganje za zavrnitev pri prejemnikih presadkov ¢vrstih
organov. Pri bolnikih, ki so prejemali pembrolizumab, so porocali o hudih z infuzijo
povezanih reakcijah, vklju¢no s preobcutljivostjo in anafilaksijo. Pembrolizumab se iz
obtoka odstrani s katabolizmom, zato presnovnih medsebojnih delovanj zdravil ni
pricakovati. Uporabi sistemskih kortikosteroidov ali imunosupresivov pred uvedbo
pembrolizumaba se je treba izogibati, ker lahko vplivajo na farmakodinami¢no aktivnost
in ucinkovitost pembrolizumaba. Vendar pa je kortikosteroide ali druge imunosupresive
mogoce uporabiti za zdravljenje imunsko pogojenih nezelenih ucinkov. Kortikosteroide je
mogoce uporabiti tudi kot premedikacijo, ¢e je pembrolizumab uporabljen v kombinaciji
s kemoterapijo, kot antiemeti¢no profilakso in/ali za ublazitev nezelenih ucinkov,
povezanih s kemoterapijo. Zenske v rodni dobi morajo med zdravljenjem s
pembrolizumabom in vsaj Se 4 mesece po zadnjem odmerku pembrolizumaba uporabljati
ucinkovito kontracepcijo, med nose¢nostjo in dojenjem se ga ne sme uporabljati. Varnost
pembrolizumaba pri samostojnem zdravljenju so v klini¢nih Studijah ocenili pri 7631
bolnikih, ki so imeli razli¢ne vrste raka, s stirimi odmerki (2 mg/kg telesne mase na 3 tedne,
200 mg na 3 tedne in 10 mg/kg telesne mase na 2 ali 3 tedne). V tej populaciji bolnikov je
mediani ¢as opazovanja znadal 8,5 meseca (v razponu od 1 dneva do 39 mesecev),
najpogostejsi nezeleni ucinki zdravljenja s pembrolizumabom pa so bili utrujenost (31 %),
diareja (22 %) in navzea (20 %). Vecina porocanih neZelenih ucinkov pri samostojnem
zdravljenju je bila po izrazitosti 1. ali 2. stopnje. Najresnejsi nezeleni ucinki so bili imunsko
pogojeni nezeleni ucinki in hude z infuzijo povezane reakcije. Pojavnost imunsko
pogojenih nezelenih ucinkov pri uporabi pembrolizumaba samega za adjuvantno

pembrolizumabom 44 % in pri samostojni kemoterapiji 30 %. Varnost pembrolizumaba v
kombinaciji z aksitinibom ali lenvatinibom pri napredovalem RCC in v kombinaciji z
lenvatinibom pri napredovalem EC so ocenili pri skupno 1456 bolnikih z napredovalim
RCC ali napredovalim EC, ki so v klini¢nih tudijah prejemali 200 mg pembrolizumaba na 3
tedne skupaj s 5 mg aksitiniba dvakrat na dan ali z 20 mg lenvatiniba enkrat na dan, kot je
bilo ustrezno. V teh populacijah bolnikov so bili najpogostejsi nezeleni ucinki diareja (58
%), hipertenzija (54 %), hipotiroidizem (46 %), utrujenost (41 %), zmanjsan apetit (40 %),
navzea (40 %), artralgija (30 %), bruhanje (28 %), zmanjsanje telesne mase (28 %), disfonija
(28 %), boletine v trebuhu (28 %), proteinurija (27 %), sindrom palmarno-plantarne
eritrodizestezije (26 %), izpu3caj (26 %), stomatitis (25 %), zaprtost (25 %), misi¢no-skeletna
bolecina (23 %), glavobol (23 %) in kaselj (21 %). Nezelenih uinkov od 3. do 5. stopnje je
bilo pri bolnikih z RCC med uporabo pembrolizumaba v kombinaciji z aksitinibom ali
lenvatinibom 80 % in med uporabo sunitiniba samega 71 %. Pri bolnicah z EC je bilo
nezelenih u¢inkov od 3. do 5. stopnje med uporabo pembrolizumaba v kombinaciji z
lenvatinibom 89 % in med uporabo kemoterapije same 73 %. Varnost pembrolizumaba v
kombinaciji z enfortumab vedotinom so ocenili pri 564 bolnikih z neoperabilnim ali
metastatskim urotelijskim rakom, ki so prejemali 200 mg pembrolizumaba 1. dan in 1,25
mg/kg enfortumab vedotina 1. in 8. dan vsakega 21-dnevnega ciklusa. Na splosno so
opazili, da je bila pojavnost nezelenih ucinkov za pembrolizumab v kombinaciji z
enfortumab vedotinom visja kot pri samostojnem zdravljenju s pembrolizumabom, kar
odraza prispevek enfortumab vedotina in daljSega trajanja kombiniranega zdravljenja.
Nezeleni ucinki so bili na splodno podobni nezelenim ucinkom, ki so jih opazili pri bolnikih,
ki so prejemali pembrolizumab ali enfortumab vedotin kot samostojno zdravljenje.
Pojavnost makulopapuloznega izpus¢aja vseh stopenj je bila 36 % (10 % od 3. do 4.
stopnje), kar je visje, kot je bilo opazeno pri samostojnem zdravljenju s pembrolizumabom.
Na splo3no so bile pogostnosti nezelenih ucinkov visje pri bolnikih, starih > 65 let, v
primerjavi z bolniki, starimi < 65 let, predvsem za resne nezelene ucinke (56,3 % pri
bolnikih, starih = 65 let, in 35,3 % pri bolnikih, starih < 65 let) in u¢inke > 3. stopnje (80,3 %
pri bolnikih, starih > 65 let, in 64,2 % pri bolnikih, starih < 65 let), podobno kot opazanja pri
primerjalni kemoterapiji. Za celoten seznam nezelenih ucinkov, prosimo, glejte celoten
Povzetek glavnih znacilnosti zdravila. Za dodatne informacije o varnosti v primeru
uporabe pembrolizumaba v kombinaciji glejte povzetke glavnih znacilnosti zdravila za
posamezne komponente kombiniranega zdravljenja. - Nagin in rezim izdaje zdravila: H
- Predpisovanje in izdaja zdravila je le na recept, zdravilo se uporablja samo v bolni3nicah.
«Imetnik dovoljenja za promet z zdravilom: Merck Sharp & Dohme B.V., Waarderweg 39,
2031 BN Haarlem, Nizozemska.

€9 MSD

Merck Sharp & Dohme inovativna zdravila d.o.o.

Ameriska ulica 2, 1000 Ljubljana; tel: +386 1/ 520 42 01,

fax: +386 1/ 520 43 50; Vse pravice pridrzane. Pripravljeno v
Sloveniji, 12/2025; SI-KEY-00838, Copyright ©2025 Merck & Co.,
Inc, Rahway, NJ USA and its affiliates. All rights reserved.

Samo za strokovno javnost. H - Predp in izdaja zdravil; je le na recept,
ilo pa se uporablja samo v bolnisnicah. Pred dpi:

preberite celnten P glavnih cil i zdravil Keytruda, ki j jena VOl]D pri

nasih delavcih ali na lokal sedezu druzbe.
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Beckman Coulter Clinical Flow Cytometry IVDR Portfolio
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From sample preparation to sample analysis, single-color reagents or dried-down
cocktails, and full “load and go” analyzer,
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go” analyzer
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_———
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Kaluza C software
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|| LIBTAYO

(cemiplimab)

LIBTAYO 350 mg koncentrat za raztopino za infundiranje

Napredovali : Napredovali : Napredovali Napredovali

PCKK' BCK' NDPR! RMV'

LIBTAYO 350 mg koncentrat za raztopino za infundiranje

Skrajsani povzetek glavnih znagilnosti zdravila. Pred predpisovanjem preberite celoten Povzetek glavnih znagilnosti zdravila (SmPC).
Kakovostna in koli¢inska sestava: En mililiter koncentrata vsebuje 50 mg cemiplimaba. Ena viala vsebuje 350 mg cemiplimaba v 7 ml. Terapevtske indikacije: Zdravilo LIBTAYO je kot samostojno zdravljenje
(monoterapija) indicirano za zdravljenje odraslih bolnikov: (1) z metastatskim ali lokalno napredovalim plo§&atoceliénim karcinomom koze (mPCKK ali INPCKK), ki niso kandidati za kurativni kirurski poseg ali kurativno
obsevanje. Zdravilo LIBTAYO je indicirano za adjuvantno zdravljenje odraslih bolnikov s PCKK z visokim tveganjem ponovitve po operaciji in obsevanju; (2) z lokalno napredovalim ali metastatskim bazalnoceli¢nim
karcinomom (InBCK ali mBCK), pri katerih je bolezen napredovala kljub uporabi zaviralca signalne poti Hedgehog (HHI) ali ga ne prenasajo; (3) z nedrobnoceliénim pljuénim rakom (NSCLC — Non-Small Cell Lung
Cancer), za prvo linijo zdravljenja, katerih tumorji izrazajo PD-L1 (v > 50 % tumorskih celic) brez aberacij EGFR, ALK ali ROS1 z (i) lokalno napredovalim NSCLC, ki niso primerni za definitivno kemoradiacijo, ali (ii)
metastatskim NSCLC; (4) s ponovljenim ali metastatskim rakom materniénega vratu in napredovanjem bolezni med kemoterapijo na osnovi platine ali po njej. Zdravilo LIBTAYO je v kombinaciji s kemoterapijo na osnovi
platine indicirano za prvo linijo zdravljenja odraslih bolnikov z NSCLC, katerih tumorji izrazajo PD-L1 (v > 1% tumorskih celic) brez aberacij EGFR, ALK ali ROS1 z (i) lokalno napredovalim NSCLC, ki niso primerni za
definitivno kemoradiacijo, ali (ii) metastatskim NSCLC. Odmerjanje in na&in uporabe: Zdravljenje mora uvesti in nadzorovati zdravnik, izkusen na podrocju zdravljenja raka. Bolnike z NSCLC je treba oceniti glede
zdravljenja na podlagi validiranega testa izrazanja PD-L1 v tumorju. Odmerjanje: Lokalno napredovali ali metastatski PCKK, NSCLC, BCK in ponavljajo¢i ali metastatski rak materni¢nega vratu: Priporoc¢eni odmerek
cemiplimaba je 350 mg na 3 tedne v 30-minutni intravenski infuziji. Zdravljenje se sme nadaljevati do napredovanja bolezni ali nesprejemljivih toksi¢nih u¢inkov. Adjuvantno zdravijenje PCKK z visokim tveganjem:
Priporo¢eni odmerek cemiplimaba v obliki 30-minutne intravenske infuzije je: 350 mg vsake 3 tedne 12 tednov, ¢emur sledi 700 mg vsakih 6 tednoy, ali 350 mg na 3 tedne. Zdravljenje se lahko nadaljuje do ponovitve
bolezni, nesprejemljive toksi¢nosti ali do 48 tednov skupnega zdravljenja. Prilagoditve odmerka: Zmanj$anja odmerka niso priporo¢ena. Glede na varnost in prenasanje pri posameznem bolniku je lahko potrebna
odlozitev odmerka ali prenehanje uporabe. Priporocene prilagoditve za obvladovanje nezelenih u€inkov in podrobne smernice za obvladovanje imunsko pogojenih nezelenih u¢inkov so opisane v Povzetku glavnih
znaéilnosti zdravila. Kartica za bolnika: Vsi zdravniki, ki predpisujejo zdravilo LIBTAYO, morajo dobro poznati izobrazevalna gradiva in morajo bolnike seznaniti s kartico za bolnika ter jim pojasniti, kaj naj storijo, ¢e se jim
pojavi kateri od simptomov kaksnega imunsko pogojenega nezelenega ucinka ali z infundiranjem povezanih reakcij. Zdravnik bo vsakemu bolniku izro€il kartico za bolnika. Posebne populacije: Pediatri¢na populacija:
Varnost in uéinkovitost zdravila LIBTAYO pri otrocih in mladostnikih, mlajsih od 18 let, nista ugotovljeni. Priporo¢il o odmerjanju ni mogoce dati. StarejSe osebe: Starejsim bolnikom odmerka ni treba prilagoditi.
Izpostavljenost cemiplimabu je v vseh starostnih skupinah podobna. Okvara ledvic: Bolnikom z okvaro ledvic odmerka zdravila LIBTAYO ni treba prilagoditi. Okvara jeter: Bolnikom z blago ali zmerno okvaro jeter
odmerka ni treba prilagoditi. Pri bolnikih s hudo okvaro jeter zdravilo LIBTAYO ni raziskano. Naéin uporabe: Zdravilo LIBTAYO je namenjeno intravenski uporabi. Daje se v obliki 30 minutne intravenske infuzije po
intravenski liniji, ki vsebuije sterilen, nepirogen filter, ki malo veZze beljakovine (velikost por od 0,2 do 5 mikronov). Po isti infuzijski liniji se ne sme istocasno dajati drugih zdravil. Kontraindikacije: Preobé&utljivost na
ucinkovino ali katero koli pomozZno snov. Posebna opozorila in previdnostni ukrepi: Sledljivost: Z namenom izboljsanja sledljivosti bioloskih zdravil je treba jasno zabeleziti ime in Stevilko serije uporabljenega zdravila.
Imunsko pogojeni nezeleni u¢inki: Med uporabo cemiplimaba so opazali hude imunsko pogojene nezelene ucinke, tudi s smrtnim izidom, ki lahko prizadenejo kateri koli organski sistem. Za obvladanje imunsko pogojenih
nezelenih ucinkov je treba prilagoditi odmerek cemiplimaba, nadomestno hormonsko zdravljenje (&e je klinicno indicirano) in kortikosteroide. V primeru suma na imunsko pogojene nezelene ucinke je treba bolnike
oceniti, da bi potrdili imunsko pogojeni nezelen u¢inek in izkljucili druge mozne vzroke, vkljuéno z okuzbo. Odvisno od resnosti nezelenega ucinka je treba uporabo cemiplimaba zacasno prekiniti ali za stalno prenehati.
Pri bolnikih z Ze obstojeco avtoimunsko boleznijo (AIB) podatki iz opazovalnih studij kaZejo, da se lahko tveganje za imunsko pogojene neZelene ucinke po zdravljenju z zaviralci imunskih kontrolnih tock poveca v
primerjavi s tveganjem pri bolnikih brez Ze obstojece AIB. Poleg tega so bili izbruhi osnovne AIB pogosti, vendar pa so bili vec¢inoma blagi in obvladljivi. Za podrobne opise imunsko pogojenih nezelenih uéinkov glejte
navedeno poglavje v Povzeteku glavnih znaéilnosti zdravila. Z infundiranjem povezane reakcije: Bolnike je treba spremljati glede znakov in simptomov z infundiranjem povezanih reakcij in jih voditi s prilagoditvijo
zdravljenja s cemiplimabom in s kortikosteroidi. Bolniki, ki niso bili vklju¢eni v kliniéne Studije: Bolniki z aktivnimi okuzbami, imunsko oslabeli bolniki, bolniki z avtoimunskimi boleznimi v anamnezi, bolniki s statusom
zmogljivosti po ECOG (Eastern Cooperative Oncology Group) > 2 ali bolniki z intersticijsko pljuéno boleznijo v anamnezi niso bili vkljugeni. Pomozne snovi: Ena 7-ml viala vsebuje 105 mg L-prolina in 14 mg polisorbata
80. L-prolin je lahko skodljiv za bolnike s hiperprolinaemijo tipa | ali tipa Il. To zdravilo vsebuje polisorbat 80, ki lahko povzroéi alergijske reakcije. Medsebojno delovanje z drugimi zdravili in druge oblike interakcij: S
cemiplimabom niso izvedli farmakokineti¢nih studij medsebojnega delovanja zdravil. Uporabi sistemskih kortikosteroidov ali imunosupresivov pred uvedbo cemiplimaba se je treba izogibati — razen fizioloskih
odmerkov sistemskih kortikosteroidov (< 10 mg/dan prednizona ali enakovredno) — ker lahko motijo farmakodinamiéno aktivnost in u&inkovitost cemiplimaba. Vendar pa je kortikosteroide ali druge imunosupresive
mogoce uporabiti po zagetku zdravljenja s cemiplimabom za zdravljenje imunsko pogojenih nezelenih uginkov. Plodnost, noseénost in dojenje: Zenske v rodni dobi: Zenske v rodni dobi morajo med zdravljenjem s
cemiplimabom in vsaj §e 4 mesece po zadnjem odmerku cemiplimaba uporabljati u¢inkovito kontracepcijo. Noseénost: Podatkov o uporabi cemiplimaba pri nose¢nicah ni. Cemiplimab je IgG4 in obstaja moznost
njegovega prenosa od matere v razvijajoCi se plod. Cemiplimaba ni priporocljivo uporabljati med nosecnostjo, razen ce klinicna korist odtehta mozno tveganje Dojenje: Ni znano, ali se cemiplimab izlo¢a v materino
mieko. Znano je, da se protitelesa (tudi IgG4) pri &loveku izlo&ajo v materino mleko; tveganja za dojenega novorojencka/dojencka ni mogoée izkljuéiti. Ce se zenska odlogi za zdravljenje s cemiplimabom, ji je treba
svetovati, da med zdravljenjem s cemiplimabom in vsaj e 4 mesece po zadnjem odmerku ne sme dojiti. Plodnost: Klini¢nih podatkov o moznih uéinkih cemiplimaba na plodnost ni. NeZeleni uéinki: NeZeleni ucinki pri
bolnikih, zdravljenih s cemiplimabom v monoterapiji: Zelo pogosti (2 1/10): okuzba zgornjih dihal, anemija, zmanj$an apetit, kaselj, navzea, driska, zaprtje, bolecine v trebuhu, izpuséaj, srbenje, misicno-skeletna bolecina,
utrujenost. Pogosti (2 1/100 do < 1/10): okuzba secil, z infundiranjem povezana reakcija, hipotiroidizem, hipertiroidizem, glavobol, periferna nevropatija, hipertenzija, dispneja, pnevmonitis, bruhanje, kolitis, stomatitis,
hepatitis, aktiniéna keratoza, nefritis, pireksija, edem, zviSana alaninaminotransferaza, zvisana aspartataminotransferaza, zvisana alkalna fosfataza v krvi, zvisan kreatinin v krvi. Ob&asni (> 1/1000 do < 1/100):
trombocitopenija, sjogrenov sindrom, tiroiditis, hipofizitis, nadledvi¢na insuficienca, miokarditis, perikarditis, gastritis, pankreatitis, artritis, miozitis, Sibkost misic, revmati¢na polimialgija, zvisan tiroideo stimulirajoci
hormon v krvi, zviane transaminaze, zvi§an bilirubin v krvi. Redki (> 1/10 000 do < 1/1000): sladkorna bolezen tipa 1, meningitis, encefalitis, miastenija gravis, paraneoplasticni encefalomielitis, kroni¢na vnetna
demielinizirajoca poliradikulonevropatija, keratitis, uveitis, znizan tiroideo stimulirajo&i hormon v krvi. Neznana (ni mogo&e oceniti iz razpoloZljivih podatkov): hemofagocitna limfohistiocitoza, zavrnitev presajenega
parenhimskega organa, neinfekcijski cistitis. NeZeleni ucinki pri bolnikih, zdravijenih s cemiplimabom v kombinaciji s kemoterapijo: Zelo pogosti (> 1/10): anemija, nevtropenija, trombocitopenija, periferna nevropatija,
zmanjsan apetit, hiperglikemija, hipoalbuminemija, dispneja, navzea, driska, zaprtje, bruhanje, nespec¢nost, izpuscaj, alopecija, misicno-skeletna bole€ina, utrujenost, zvisana alaninaminotransferaza, zvisana
aspartataminotransferaza, zmanjsanje telesne mase. Pogosti (> 1/100 do < 1/10): hipotiroidizem, hipertiroidizem, pnevmonitis, kolitis, srbenje, artritis, nefritis, zvisana alkalna fosfataza v krvi, zvian kreatinin v krvi, zvisan
tiroideo stimulirajo&i hormon v krvi, zvisan bilirubin v krvi, znizan tiroideo stimulirajoi hormon v krvi. Ob&asni (> 1/1000 do < 1/100): z infundiranjem povezana reakcija, tiroiditis, sladkorna bolezen tipa 1, zvisana
gamaglutamiltransferaza. H - Predpisovanje in izdaja zdravila je le na recept, zdravilo pa se uporablja samo v bolnisnicah. Imetnik dovoljenja za promet z zdravilom: Regeneron Ireland Designated Activity Company
(DAC), One Warrington Place, Dublin 2, DO2 HH27, Irska. Stevilka(-e) dovoljenja za promet z zdravilom: EU/1/19/1376/001 Datum zadnije revizije besedila: november 2025 Za dodatne informacije o zdravilu, se
lahko obrnete na Medison Pharma d.o.o0,, Letaliska cesta 29A, Ljubljana.

Poroéanje o nezelenih uéinkih

Porocanje o domnevnih nezelenih u¢inkih zdravila po izdaji dovoljenja za promet je pomembno. Omogo¢a namre¢ stalno spremljanje razmerja med koristmi in tveganji zdravila. Od zdravstvenih
delavcev se zahteva, da porocajo o katerem koli domnevnem nezelenem ucinku zdravila na Nacionalni center za farmakovigilanco (h-farmakovigilanca@jazmp.si).

PCKK = plos¢atoceli¢ni karcinom koZe; BCK = bazalnoceli¢ni karcinom koze; NDPR = nedrobnoceli¢ni plju¢ni rak; RMV = rak materni¢nega vratu
Referenca: 1. Povzetek glavnih zna€ilnosti zdravila Libtayo, datum zadnje revizije besedila, november 2025.
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NOVOST V ZDRAVLJENJU PRVE LINIJE METASTATSKEGA NDPR

CEJEMLY®

sugemalimab
ESMO

0 ZMANJSANO TVEGANJE ZA NAPREDOVANJE
76 BOLEZNI ALI SMRT V PRIMERJAVI S KEMOTERAPIJO*#

,, BOLNIKOV, ZDRAVLJENIH V PRVI LINIJI,
70 JE PO 4 LETIH SE VEDNO ZIVIH?

OkrajSave: NDPR - nedrobnoceli¢ni pljucni rak;
ESMO - European Society for Medical Oncology

Reference: 1. Hendriks L E, Kerr K, Menis J, et al. ESMO Non-Oncogene-Addicted Metastatic Non-Small-Cell Lung
Cancer Living Guideline, v1.2 January 2025; 2. Povzetek glavnih znacilnosti zdravila Cejemly; 3. Zhou, C. et al. The
Lancet Oncology 2025, 26(7), pp.887-897. 4. Zhou, C,, et al. The Lancet Oncology 2022, 23(2), pp.220-233.

SKRAJSAN POVZETEK GLAVNIH ZNACILNOSTI ZDRAVILA

TME ZDRAVILA: Cejemly 600 mg koncentrat za aztopino 2 nfundiranje KAKOVOSTNA IN KOLICINSKA SESTAVA: Ena viala 2 20 mi koncentrataza raztopino za infundiranje vsebuje 600 m sugemalimaba. En ml koncentrata vsebuje 30 mg sugemalimaba. Sugemalimab j popolnama humano monoklonsko protitel prti igandu programirane ceicn smrti 1 (PD L) (izotp 1964), proizvedeno s tehnalogijo rekombinantne DNA na celicah ovarjev
Kitajskega hcka. TERAPEVTSKE INDIKACUE: Zdravlo Cejeny je v kombinacii s ematerapijona osnov platine ndicrano za pvo linijo zdravljenja metastatskega ndrobnocelénega raka pljuc (NSCLC- non small el lung cancer)pri odvasin, pr ateri tumori nimajo aktivirajocih mutaci EGFR i genomske tumarske aberacje ALK, ROST i RET. Zdravlo ejemy kot monoterapijaj indicirana za dravljene neresekablnega NSCLC stadialf brz ser-
aibilzirjocih mutac EGFR li genomskih aberadj tumarja ALK, ROS1 pri odraslih, kteri tumorjzrajo PD-L1 a2 1% tumarskih celicin kteri bolezen po kemoradioterapii na snovi platine i napredoralo. ODMERJANJE IN NACIN UPORABE: Testirane za PD-L1 pri bolnikih  neresektabilnim NSCLC stadiaI: 2 ugotavljanje pimernosti 22 zdralenje j treba ocentizazanje PD-L1 v tumorskih celceh zin viro iagnosticnim medicinskim
pripomockom 2 znako C, ki s uporabija zata namen. C in vito diagnosticni pipomotek 2 znako C i na volo je teba uporabit ltenativen validiran test. Odimerjanjes Pred zacetkom zdravjena s sugemalimabom se e treba izogibatiuporabisistemski kortkoseroidov alimunosupresiva (geje poglavie 4.5 v celotnem povzetku glavnih znilnost zdravila). Priporoceni odmerek zdravila Cejemly v monoterapii: Konsoldacisko zdravlenje
neresektabilnega NSCLCstadia I odmerek j 1200 mg (z2 osebe i tehtajo 115 kg ali man) vsake 3 tedne al 1500 m (za sebe, ki tehtajove kot 115 kg) vake 3 tedn. Zdavlene e teba nadaljevti o napredovanja bolezn l mesprejemlive toksicosti.Zravil Ceemly y kombiniraniterap: rvalnja zdavlenja plotatocelicnega metastatskega NSCLC med kematerapijo na osnov pltine e odmerek 1200 ma (za asebe, kitehtao 115 ko i mn),
Gemur 1. dan led ntavenska infuzia karboplatina in paitaksela do 4 ke vsake 3 tedne ali 500 m (z2 osebe, i tehajo v kot 115 kg, emur 1. dan ledi ntravenska infuza krboplatina in pakiaksela do 4 il vsake 3 tedne. o kematerapiina osnovi platine je odmerek 1200 m (za oebe, itehtajo 115 kg li man) vsake 3 tedne med rajanjem terapije li 1500 g (z2asebe, ki ehtajo vec kot 115 k) vake 3 tedne med tajanjem terapif.
Tdravljene jeteba nadaljevtido napredovanja bolezn al mesprejemlive toksinosti.Pra linija zdravjena neploscatocelicnega metastatskega NSCLC; med kemoterapijonaosnov latineje odmerek 1200 me (z2 sebe, kitehtajo 115 kg aliman;), emur 1 dan sedintravenska infuzi arboplatina in pemetrekseda do 4 ile vsake 3 tedne al 1500 ma (za osebe,kitehtajo v kot 115 k), cemur 1dan sl ntravenskaninfuziakerboplatia n pemetrek-
s, do 4kl vsake 3 tedne. Po kemoterapijina osnovi platineje odmerek 1200 m (z oebe, ki thtajo 115 kg liman) in pemetreksee vsake 3 tedne med trajanjemterapije i 1500 mg (z2 osebe kitehto vet kot 115 ko) in pemetreksed vsake 3 tedne med trajanjem terapie Zdravlene e treba nadalevai o napredovanja bolezniai nespreemijv toksicnost, Zdavilo Cejemly s nfundira intravensko v trjanju 60 minut, Kadar e zdravilo ejenly
uporablja kombinaiis emoterapi, glejte celoten povzetek glavnih znacinost zdraila 22 kombinacj zdavi. Prlagotev zdhovenia: Ocmerkasugemalimab i dovoljno poveatiali zmanat. Glede na vamostn prenadanjepr posameznikih bo morda potrebna prekinte i rjna ukinite zdralenja. Za priporocene prlagodite zdraljenja gljte celoten povzetek lavnih znaiinosti dravila. Posebne populace: tarostniiPistarefsih bk
(stari 2 65 et) prilagoditev zdravjenja s sugemalimabom ni potrebna, Ledvina okvar: Pri dajanju sugemalimaba pri bolnikih s hudo ledvicno okvaro je otrebna previdnost Jerna okvara: Pidajanju sugemalimaba pibolikih 2zmemo ali hudo jetrno okaro e potrebna previdnost. eciaticnapopulaci: Vamost i utinkovitost sugemalimab pri otroch, starih man kot 18 et nista bili dokazani. Naci uporabe: Zdravilo Cejenly e samo za inraven-
sko uporabo. o edenu se sugemalimab daje v oikintavenskega infundiranja v trajanju 60 minut. Sugemalimaba ne smete dati s hitrm intravenskim infundiranjem ali bolusnim injciranjem. Za obvadovanje 2 nfuzijo povezanih reakcj glee eloten povzetek glavnih znailnosti dravila Njpre e teba infundiratirazredeno aztopino sugemalimab iji nato sedi kemoterapifa. Kemoterapioje mogoce zacei 30 minut po zakjucku aplicianja
sugemalimaba. Za navodila lede redcenjazdravil pred dajanjem lete celoten povztek glavni znacinost zdravila, KONTRAINDIKACUE: reobéutljivost na uinkorino li atero kol pomozing sno, navedeno v clotnem povzetk glavnih znainost dravila v poglavju 6.1. POVZETEK POSEBNIH OPOZORIL IN PREVIDNOSTIH UKREPOV: Sedljvost:Z namenom zbolzanja ledjvosti biolosih zdavil e treba jasno zabeleitime n tevilko srie
uporabljenega zdrail. Imunsko pogojeni neelni inki:Pribolikih, ki o prejemalisugemalimab, 50 se pojaviliimunsko pogojen neseleni uinki,vkjueno  esnimi n st pimeri. Imunsko pogajeni nezeleni ucinkisé lahko pajavio po prekinitizdravjenja.  kiicnih Stuijah e il veina imunsko pogajenih nedelenit ucinkov reverzbilni n 5o i obvladalis prekinitvami dravlena s sugemalimabom, dajanjem kortikosteroidov n/alipod-
porno askrbo. Lahko s hkrati ojavjo imunsko pogojen neseleni uinki, ki vplivajo na ve kot en telesnisstem.  primeru suma na munsko pogajene neelene utinkeje teba zagotoviiustrezno oceno, da s potedi etiologiaai zkjucio dugi varok. Odisno od resnosti nezelenega ucinkaje treba prekiniti altajno ukinitiavlenje s sugemalimabo in ezt  uporabikortkasteroidov. P izbolanju na 1.l . stopnjo se zatne zmanevanie
odmerka kortikosteroid, ki s nadaljje najman 1 mesec. Zdravljene s sugemalimabom se panovno uvede, e neleni ucinek po zmanjsevanju odmerkov kortkosteroida stane na 1. a0 stopnj. e se ponovno pojav hud nezelen ucinek,j treba zdravlenje s sugemalimabormtrjno ukinit. munsko pogojeni pnevnitis: Blnike e treba premijt glede znakov in simptomov pnevmanitia. O sumu na prevmonits,jeteba e tega potait 2 adio-
graskimsikanjem, da se zKfjuc druge vzroke.  primeru pnevmontisa . stopne e treba dravjenje  sugemalimabom prekiniin dajat predizon li enakovredno zdavil  odmerku od 1 do 2 mg/ko/dan.Cesesimptomi izbolajo na 0. i . stopnj, e treba odmerke kotikosteraidov zmanevatinajman; 1 mesec. Zdralenje s sugemalimabose ahko znov zacne, e dogodek po zmanjgevanju odmerkov ortikosterida ostane na 0. do 1. stoprii.
Tdravljenje s sugemalimabom e treba trajno ukiniti primeru hudega (3. stopie) Zivlenjsko ogrozajocega (4. sopnje)aiponavijjocega se zmemega (2. toprje) pnevmonitis terdajti etifpredrizolon al enakovredno zdravilo v odmerku od 1 do 2makg/dan. Pnevmontis i radiaiskipnesmonits: Radiaisk pnemonitis s pagosto pojala pri bolnikin, ki prejemajoradioterapijo plu inicna slika pnevmonitisa n radiaiskega pnevmonitisa pa
jezelo podobna. Blnike e trebaspremiat lede znakov insimptomov pnevmonitsaai adiacskega pnevmonitis. Sum n radiaciski pnevmonits e treba potrditi 2 raiografskim likanjem ter izljucit druge okuzbe inz boleznjo povezane etiologij i i obravnavti v skaduspriporoiliv poglavju 4.2 celotnega povzetka lavnih znaiinost dravila. Imunsko pogojene ane eakce: O sumu napojav hucdih ko reakcje treba bolike spremijti
in zKfjuct druge vzroke. V primeru kodih eakci 3. topnjeje teba zdravienje s sugemalimabom prekinit, doker se simptomi e izbolajo do 0. af 1. toprje, in ajat predrizon aienakavredno zdravlo  odmerku od 1 do 2 ma/kg/dan. V primeru oinih eakci 4. stopnjeje teba zdralenje s sugemalimabom tajno ukinii n dajat ortkostroide. Pri bolnikih, ki so prejemali zavirlce imunskih kontrolnitock PD-1/PD-L1, so orocali o primeri
Stevens-Johnsonovega sndroma (515 in toksine epidermalne nekrolize (TEN). primeru suma na SJ5aiTENjetreba zdravjenje  sugemalimabom prekint, bolnika pa e treba napotit v specialisticn oddelek 22 oceno n davlenje. V primeru potjeneg 515 al TEN e trba zdravljene s sugemalimabom trajno ukinii. Pri olniku, pr kterem s j priprechodnem zdravjenj 2 drugimi imunostimuliajocimi dravil 22 zdralenje raka pojavi hud al
ivjenjsko ograzajonedelen ucinek na ki, je teba o uporabi sugemalimaba skbno razmisit. Imunsko pogojen kol Bolnike e treba spremijati gede znakovin simptoma kolitis in izkjuci druge varoke.  primeru kolitisa 2. stopje j treba zdravljenje s sugemalimabom prekiiiin dajat predizon al enakovredno zdravilo  odmerku od 1 do 2 maykg/dan. V primeru koliisa 3. stopnje e treba zravljenje s sugemalimabom prekiniin dajat
metiprednizolon li enakovredno zravilo odmerku od 1 do 2 mg/ko/dan. Zdravjenje s ugemalimabom s lahko znova zacne,ce dogode po zmanjgevanj odmerkov kortikosteroida astane na 0. do 1. stopnji Zdravenje s ugemalimabo e teba trajno kinit v primeru zivljensko ogrozajocega (4. stopnje) aliponavijajocega e klitsa3. topjete dajatimefilprednizolon al enakovredno dravilo v odmerku od 1do 2ma/kg/dan. Imunsko pogojeni
hepatii: Bonikej treba pred dravljenjem in, kot je Kinicno indicirano, med zdravjenjem s sugemalimabom spremijatiglede nenomalnega delovanjajte.V primenu hepatitisa 2. topnjeje teba zralenje s sugemalimabom prekiniin djat prednizon i enakowedno zdravilo v odmerku od 1 do 2 mgfko/dan. Zdravjeje  sugemalimabom selahko znova zacne, e dogodek po zmanjievanju odmerkov kortikosteruda ostane nia 0.2l 1. stopnj.
Tdravljenje s sugemalimabom e treba trajno ukiniti v primeru hudega (3. stopnje) l 2vjejsko ograzajcega 4. topnje)hepatiis ter dajatieifpredrizolan al enakovredno zdravilo v odmerku d 1 do 2 mg/ko/dan. Imunsko pogojeni efis Blnike e treba pred zdralenjem n obasno med zdravlenjem s sugemalimabom spremjat glede nenormalnega delovanjafedvi inzdrvit v skladu s priporoil V primeru efits . stopnje e treba dra-
vijeje s sugemalimabom prekiniiin dajatipredizon li enakovredno zavilo odmerku od 1 do 2mg/ko/dan.V primeru efitsa .stopnje se zdravjenje s ugemalimabom ko znova zacne,ce dogodek po zmanevanu odmerkov krtikosteroda ostane na 0. do 1. stopnj Zdravljene s sugemalimabom e treba trajno ukinii v primeru hudega (3. stopnje) alvljenjsko ogrozajoceg (4 stopnje) nefisa ter djati metiprednizolonal enakovredno
K/ dan. Imunsko pogojene endokrinopatie: i ucinkise lahko pojavio adar ki med zdravjejem, zatoje treba bolnike sremijati gede sprememb v delovanju Sitnic in Kininih znakov ter simptom motenj itice (na acetku zdralenja, obcasno med zdravlenjem in ot Kinicno indicirano v skladu s Klnicno oceno. Prisimptomatsken hipotiridizmuj reba zravljenje s sugemalimabom prekinitin o potrebi
uvesti nadomestno zdravlenje s tiroksinom. Pri simptomatskem hipertiridizmuje treba zdravjene s sugemalimabom prekinitn po potrebi uvesti zdravjenje  antitvidnim zdavilom. Zavlenje s sugemalimabo s laftko zn0va zane, ko so simptomi obvladani n e delovanje Sitice izboluje. Zdravlenje s sugemalimaborm jetreba trajno ukinit v primeru ivlenjsko ogrozajocega (. stopnje)ipotiridizma i hipertioidizma. Bonike je teba
spremijatiglde hiperglkemie al drugih znakov i simptomov sladkorn bolezni njihzdravit 2 nsulinom, kot Kinicno indiciana.V primenu iperglkemie 3. stope,povezane s sadkormo bolezijo tipa 1 j reba zdavlenje s sugemalimabom prekinit. Zdavlenje s sugemalimabom se lahko znova zae, e 2 nadomestaim dravlenjem 2 nsulinom doseen nadzor kvnega sladkora.Zdravijenje s sugemalimabomjeteba trajno kinit v primeru
ladkore bolezni ipa 1, povezane 2 zivlenjsko ogrodajoco (4. stopnje) hiperglikemij. Bolnike e teba spremiaiglde znakov i simptomov insuficience adledvicne zleze ai hipofiziisa (vkjucno  hipopituitarizmom) i zkjciidruge varoke.  primeru nsuficienc nadledvicne ez 2. stopje alhipofizitisa .2 . stopne e treba zdrajenje s ugemalimabom prekini, dokler s simptomi dogodka ne zbolajo n 0. al 1. stopnjo. Uporabit e treba
Kortiosteroide za zdravjenje nsuficience nadledvicn sleze alhipofizitis ter druga nadomestna zdravljena s hormoni (na primertiroksinpri bolnikih s hipofiztitisom), kot inino indicirano. Za zagotovite ustreznega nadomescana hormanov jetreba spremiat delovanje hipofizeinwednosti hormonov.  primeru insuficence nadledsicne lez 3. al 4 stopnjete v primeru hipofizitsa 4. stopnjej treba zdavlenje s sugemalimaborntrjno ukniti
Imunsko pogojenimiazits Blnike e trebaspremijat lede morebitnega pojava miozitis in iKfjuct druge varoke. Ce s pri bolniku pojavijo znakin simptom miozitis, jetrba westi kabno spremljanjeter bolika nemudoma napotii k speiaistu na pregle in zdravljene. Ocvisno od resnostinedelenega ucinkaje treba zdravenje s sugemalimabom prekiniti i rajno ukinit.V primenu mioziia . stopnje e treba dajat predrizon i enakovredno
advavilo v odmerku od 1do 2 ma/kg/dan. primeru miitsa 3.l 4. stopnjej reba dajati mefilprednizolon al enakowredno zdravilo v odmerku od 1 do 2 mafko/dan. Imunsko pogojen miokardits: Bolnike e teba spremiat gl suma nia miokardits nizkjuitdruge vzroke. V primeru suma nia miokardits j treba zdravljenje s sugemalimabom prkinti i takoj westi davlenje s istemski kortikosterodi, 1 rednizonom i enakovrednim zdra-
vilom, vodmerku od 1 do 2mg/ky/dan,potreben paj tudi takoen posvet s kardiologor, ki mora zvesti agnostiéno obravnavo v skadus trenutnimiKinicnimi smernicai, e je potena diagnoza miokaritsa 2, 3. ai . stopne, e treba zdravijenjes sugemalimabon trjno ukinii. Imunsko pogojen pankreatis:. Blnike e treba skrbno spemijatigede znakov in simptomov akutnega pankreatitsa ter gede pojava zvianih vednost anmazmnpaze
serumu.V primeru pankreatiisa 2. stopje je teba zdralenje s sugemalimabom prkinitindajatiprecnizon al enakovredno dravlo v odmerku od 1do 2 maykg/dan.  primeru pankreatiisa 2. stopne s zdavlenje s sugemalimabom zhko znova zacne, e dogodek po zmanj3evanju odmerkow kortikosteroida ostane na 0. do 1. stopji Zdralenje s sugemalimabojeteba tajno kint v primeru hudega (3. stopnje) i lenjsko ogrozajocega
stopnje) pankreattisa (lete poglae 4.2) terdajati etlprednizolon li enakovredno zdravilo  odmerku od 1 do 2mo/ka/dan. Imunsko pogojene oesne tokscnost:V primeru fesnih toksicnst 2. stopnje e teba zdravjenje s sugemalimabom prekiniin dajaipredizon al enakovredno zdvavilo  odmerku o 1 do 2mg/ko/dan. ¥ primeru ocesnih toksinost . stopnje sezdralenje s sugemalimabom ahko znova zacne, zeduqudehpnzmamw\‘aw
juodmerkov kortikosteroida ostane nia 0. do 1. stopnj. Zdavlenje s sugemalimaborje teba trajno kinit v primenu hudih (3. stopje) li vlenjsko ogrodajocih (4. stoprje) oesnih toksnosti e daatimetipredrizolon al nakovredno zvavil  odmerku od 1 do 2 mo/ka/ dan. Drugimunsko pogojeni nedelen cinki:V primeru suma na imunsko pogojene nelene utinkej treba bolike sremjati i izvestiustezno oceno, d s potdi etologiaali
izkjutijo drugi vzroki. Odisno od resnost neelenega ucinka e treba zavlenje s sugemalimabom prekiniti i tajno ukiniti .V primeru munsko pogojenih neselnih ucinkov 2. stopne e treba dajai predizon li enakovwedno zdrailo v dmerku od 1 do 2mg/ko/dan.V primeru neelenih ucinkov 3. i 4. stopne e treba djati metilpredrizolon al enakovredno davilo v odmerku od 1do 2 maykg/dan. Zinfuzio povezane rekcie: Bonike e
srbno spremijati glede inicnih znakov i simptomov zinfuzijo povezanihreakc i i zdravit v skladu s priporoil Kartica 2a olnika: Vsi vk, i predpisiejo sugemalimab, morajo bitiseznanjeni. informacjami 22 zdrawnika in smernicami 22 zavlenje. Zavnik e mora  bolnikom pogovort o veganih zdravljena s sugemalimabom. Zdravnik mora boliku ot artico 2 bolnika in mu naroi, da moraimefikartico vedn pr sebi. MED-
SEBOJNO DELOVANJE Z DRUGIMI ZDRAVILIIN DRUGE OBLIKE INTERAKCL: Sugemalimabse iz krvnega obtoka odstrani s katabolizmom, zato i picakovat presnovnin medseboji delovanj zdravil. Uporabi istemskih kortikosteroidov i imunosupresvov pred zacetkom zdravlena s sugemalimabor se e treba izogibat, ke ahko vplivao na farmakodinamicno aktivnost n uinkovitst sugemalimaba. Kljub temu pa s, 2 zavlenje imunsko.
pogajenih nedelenih cinkov, kortikosteraide ali druge imunosupresive lahko uporabi po zacetku zdavlenja s sugemalimabom. PLODNOST, NOSECNOST IN DOJENJE: Uporaba sugemalimaba i priporocljva med noseénosto inpri Zenskah v rodi dobi, ki ne uporabjao kontracepeje. Djenje: Odloit se je teba med prenehanjem dojena i prenchanjem zdravljena s sugemalimabor, pri emer e treba pretehtat pednost dojenja 22 otroka in
prednostizdravlenja za mater Vpliv na spasobmost voznje in upravljanja strojev: Sugemaimab ima blag vl na sposobnost vozje in upravlanja strjev. Bolikom, pri kterh s pojavi utrjenast je teba odsvetovat voijo n upravianje strjev, dokler simptomi e zzvenjo. Povzetek nezelenih ucinkov: Monoterapija: zelo pogosti (= 1/10): anemif; hipotiridizem, hipertridizem; hiperlipidemija, iperglikemi;isani et encimin,
igan biliubin kv izpuscaj proteinuri; pirehs. Pogosti (= 1/100 do < 1/10): hipokaliemila, hiponatriemij; tahikardie; hipertenzia; pnevmonitis;disk,stomatits nenormalno delovanjejte; arralgia, mialgii; 2vsanje kreatinina v ki, efit;utujenost; 2viana kreatin-fosfokinaza v kv, visana amilaza, Obasni (= 1/1.000 do < 1/100): hemoliticna anemi;preabcutlivos, vaskulii s poziivnimi antinevtrofnimi citoplazemskimi
protiteles; imunsko pogojeni hipofizts;sadkorna bolezen; konjunktivits miokardis; olit; hepatis;miozts, imunsko pogojen arti; i tropaninT 2 nfuzio povezana reakcia. Zdravljenje v kombinacii s kemoterapijo: zelo pogosti ( 1/10):anemija; hipotiriizem, ipertiridizem; hiperlipidemila, iperglkeia, hiponatiemija, hpokaliemila, hipokalciemi; hipestezia blecine v trebuhu; zvisan et encimi izpuscl artalgi;
proteinur; utrjenost. Pogosti (/100 do < 1/10): hiperurikemija, hipokloremia, hipomagneziemif, sladkorna bolezen; perferna nevropatii; konjunktiiis,suho ok tahikardij;hiprtenzi; pnevmonitis; stomatii,suha usta;nenormalno delovane jeter, zvian biliubin v ki, hepatits; hipopigmentacia kote; mialgia, bolecina v osteh; vsanjekreatinin v kv, nfits 2visana keatin-osfokinaza v kv, visana amilaza, visanalpaza;
infuzijo povezana reakcia. Obcasni (2 1/1.000 do < 1/100): imunsko pogojena pancitopenija/bicitopenije; anafilaktina reakia; imunsko pogojeni hipofizis nsuficenca nadledvicne leze, imunsko pogojen tiriitsdilpicdemije; imunsko pogojeni encefalits, imunsko pogojen Guilin-Barrejev sindrom)demieliacia; imunsko pogajeni miokardits pankrati, proktits; imunsko pogajeni arrts; vsan troponinT znizan ortizol, Posebni
Vamostni ukrep za odstranjevanje i ravnanje 2 zdravilom: . Za prpravo in djanje j treba uporabitiasepticno tehniko. Za pripravo gejte povzetek glavnih znacinsti zavila 2 kemoterapetska zdravila na snovi platine in pemetreksed al pkitakse. Newporabljeno zdravlo ai odaci material zavzite v kladu 2 okalnimi predpisi. Rezim predpisovanja/izdaje: Rp/Spec IMETNIK DOVOLJENIA ZA PROMET Z ZDRAVILOM: CStone Phar-
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BoljSe zdravje,
svetlejsa prihodnost

Takeda je globalno biofarmacevtsko podjetje, ki se
osredotocCa na raziskave in razvoj ter se zavzema za
odkrivanje in zagotavljanje zdravil in cepiv, ki spreminjajo
zivljenja in imajo trajen vpliv na druzbo.

Od nase ustanovitve leta 1781 v Osaki na Japonskem
vztrajamo pri nasih vrednotah, tako da na prvo mesto
postavljamo potrebe bolnikov, gradimo zaupanje v druzbi,
krepimo svoj ugled in razvijamo poslovanje.

Cakedin

Avtorske pravice © 2024 Takeda Pharmaceutical Company Limited. Takeda Pharmaceuticals d.o.o.

Vse pravice pridrzane. Takeda in logotip Takeda sta zasciteni blagovni . . . . ..

znamki druzbe Takeda Pharmaceutical Company Limited, Bleiweisova cesta 30, 1000 Ljubljana, Slovenija
ki se uporabljata na podlagi licence. Tel.: + 386 (0O) 59082480
VV-MEDMAT-109367 E-posta: info-si@takeda.com
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Setting the benchmark in PoC manufacturing and analytics

At Miltenyi Biotec, we are setting the benchmark for point-of-care (PoC) cell manufacturing. As pioneers,
we deliver more than technology, we deliver trust.

« Integrated solutions and global partnerships
- Decades of experience in clinical-scale manufacturing
« Flexible workflows for validated analytics and comprehensive support

200+ 7 out of 8 25+
Pioneering more than 200 cell Approved engineered T cell Over 25 years of CGT expertise
therapy trials with PoC therapies are manufactured using and relentlessly pushing
manufacturing and analytics Miltenyi Biotec's solutions boundaries

Autoimmune diseases

A new frontier of CGT tackles
imbalances of immunity and tolerance.
CGT advances to improve Solutions for your
outcomes in treating lymphoid Myeloma disease area
cell malignancies.

Lymphoma

CGT aims for long-term remission
. in cancers of plasma cells.
Leukemia

Promising CGT options for Monogenic diseases
cancer of blood cells in early of the blood

stages of differentiation _ 3.‘_.‘
Engineered CGT and grafts to treat Refefenices for your

. inborn errors of blood. disease area
Solid cancers

Cell therapies at the turning Post-transplant complications
point of succesfully trating
solid tumors.

Progress in fine-tuning transplants
to tip the balance towards
tolerance.

]
Tune into PoC

yibiotec.com references
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FREE YOUR CELLS FROM PARTICLES

Use EasySep™ Release to Positively Select Cells

You can now positively select immune cells and then release bound EasySep™ Release Kits
magnetic particles from your isolated cells. EasySep™ Release

combines the speed and ease of the EasySep™ cell isolation Positive Selection Catalog #

platform with the flexibility of the new Releasable RapidSpheres™

Human CD3 17751
for the separation of particle-free, highly purified immune cells.
Mix and match with EasySep™ cell isolation kits that use Dextran Human CD4 17752
RapidSpheres™ to isolate unique and complex cell types by Human CD19 17754
performing sequential positive selections.
Human CD45 100-0105
Learn more and see data at www.EasySepRelease.com. Human APC 100-0031
Human PE 17654
Human Biotin 17653
Why Use EasySep™ Release?
Mouse APC 100-0033
PARTICLE-FREE. Culture and analyze positively selected cells
. i . Mouse PE 17656
without magnetic particles.
Mouse Biotin 17655
FLEXIBLE. Perform sequential positive selections to isolate
unique and complex cell types.
FAST AND EASY. Obtain highly purified cells free of magnetic Why Choose Easysepm-;

particles in under 30 minutes.

“The viability of the cells tends to be higher just because
it is so fast.”

- Scientist, National Institutes of Health

COLUMN-FREE. With no columns, the simple EasySep™
pour-off is gentle on your cells.

HIGH PURITY. Achieve purities of up to 99%. “More cost-effective due to the lack of consumables.”
- Postdoctoral Fellow, Yale School of Medicine

“Very flexible and allows for easy up-scaling.”
- PhD Candidate, University of Oxford

Which Cell Isolation Platform Should You Choose?

EasySep™ EasyEights™ & EasyPlate™
For fast and easy cell separation with a simple pour For simultaneous cell separation from up to 96 samples

%STEMCELU

TECHNOTLOGIES Scientists Helping Scientists™ | WWW.STEMCELL.COM



How Does EasySep™ Release Work?

Typical EasySep™ Release Protocol

Add EasySep™ Release Add EasySep™ Releasable Place tube in EasySep™ Magnet Resuspend cells in Place tube in EasySep™

Positive Selection Cocktail. RapidSpheres™. and incubate for 5 minutes. EasySep™ Release Buffer. Magnet and incubate 5 minutes.
Pour off to discard supernatant. e
Resuspend ceIIs‘and repeat fgr a Pour off desired fraction
total of 3 x 5-minute separations. .
into a new tube.
Incubate Incubate Incubate
3 minutes 3 minutes 3 minutes
L)
— — — — °
Cell o0 ) o0 °
suspension o
() ')
Highly Purified Cells
Start Isolated Start Isolated
.y Ll 1. [ N
i - 1 T Wil W ' T 1" w' oW L W W Tt W' ol 13
I PE Lot 420 Chna P o P

Typical EasySep™ Release Human CD3 Positive Selection Typical EasySep™ Release Human CD19 Positive Selection

Starting with a single-cell suspension of human PBMCs, the CD19* cell content of
the isolated fraction is typically 97.7 + 2.3% (mean = SD using the purple EasySep™
Magnet). In the above example, the purities of the start and final isolated fractions
are 6.2% and 98.0%, respectively.

Starting with a single-cell suspension of human peripheral blood mononuclear cells
(PBMCs), the CD3* cell content of the isolated fraction is typically 98.7 + 0.9% (mean
+ SD using the purple EasySep™ Magnet). In the above example, the purities of the
start and final isolated fractions are 38.4% and 99.0%, respectively.

For a complete list of EasySep™ cell isolation kits, please visit www.EasySep.com.

Copyright © 2020 by STEMCELL Technologies Inc. All rights reserved including graphics and images. STEMCELL Technologies & Design, STEMCELL Shield Design, Scientists Helping Scientists, EasySep, EasyEights,
EasyPlate, and RapidSpheres are trademarks of STEMCELL Technologies Canada Inc. All other trademarks are the property of their respective holders. While STEMCELL has made all reasonable efforts to ensure
that the information provided by STEMCELL and its suppliers is correct, it makes no warranties or representations as to the accuracy or completeness of such information

PRODUCTS ARE FOR RESEARCH USE ONLY AND NOT INTENDED FOR HUMAN OR ANIMAL DIAGNOSTIC OR THERAPEUTIC USES UNLESS OTHERWISE STATED. FOR ADDITIONAL INFORMATION ON QUALITY
AT STEMCELL, REFER TO WWW.STEMCELL.COM/COMPLIANCE

TOLL FREE PHONE 1 800 667 0322 + PHONE +1 604 877 0713 + INFO@STEMCELL.COM + TECHSUPPORT@STEMCELL.COM
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FOR GLOBAL CONTACT DETAILS VISIT WWW.STEMCELL.COM
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Liquid-phase technologies minimize the likelihood
of false-positive results caused by cross-reactive

carbohydrate determinants (CCDs)

00 06 O o o
Anti-CCD IgE: Prevalence

Anti-CCD IgE are cross-reactive. Anti-CCD IgE antibodies can be found in
20-25% of allergy patients.’

. 25N%
EP ¥

Carbohydrate structures that contribute to false-positive results

CCDs are carbohydrate molecules present on proteins from plants, insects, and microorganisms. It is widely accepted that
sensitization to CCDs is of no clinical relevance. However, IgE antibodies directed against CCDs bind to a ubiquitous
epitope and are thus cross-reactive.?
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CCDs can be a confounding
factor in in vitro allergy
diagnostics. If present,
anti-CCD IgE may produce
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CCD sensitization is often measured using MUXF from bromelain, horseradish peroxidase, ascorbate oxidase, or bromelain.>®

Diagnostic impact of CCDs in different allergy blood testing technologies
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IMMULITE® 3gAllergy™ liquid 0.35 1 L I
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risk of false-positive results. ot 03507 > 175 32519 cellulose-based solid-phase technology.
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W T ANORO ELLIPTA
umeklidinij/vilanterol

Zdravilo ANORO Ellipta 55/22 ug je indicirano za vzdrzevalno bronhodilatacijsko zdravljenje za olaj$anje
simptomov pri odraslih bolnikih s KOPB.!

*Priporogeni odmerek je en vdih enkrat dnevno. Bolniki naj vdihnejo z enim dolgim, enakomernim in globokim vdihom.!
**Pomembno vegje povedanije od izhodis¢a do 24. tedna v najmanj$em FEV, v prim. s placebom in vsako od monoterapij.'
***|zrazeno kot dostavljeni odmerek.'

Okrajave: FEV , forsirani ekspiracijski volumen v 1. sek.; KOPB, kronitna obstruktivna plju¢na bolezen; LABA, dolgodelujoci agonist receptorjev
beta2; LAMA, dolgodelujoéi antagonist muskarinskih receptorjev.

1. ANORO Ellipta 55/22 pg. Povzetek glavnih znagilnosti zdravila, datum rev. 07/2025.

Te informacije o zdravilu na recept so namenjene izklju¢no strokovni javnosti. Pred predpisovanjem, prosimo, preberite
celoten povzetek glavnih znacilnosti imetnika dovoljenja za promet z zdravilom. Berlin Chemie/A. Menarini Distribution
Ljubljana d.o.o. ne priporoc¢a uporabe tega zdravila drugace kot je navedeno v povzetku glavnih znadilnosti zdravila.
Datum priprave informacije september 2025.

Anoro Ellipta 55 mikrog /22 mikrog prasek za i d
Sestava: Ena inhalacija zagotavlja oddani odmerek (odmerek, ki pride iz ustnika inhalatorja) 65 mikrogramov umeklidinijevega bromida, kar ustreza 55 mikrogramom ume-
Klidinija, in 22 mikrogramov vilanterola (v obliki trif ). To ustreza odmerj 1 odmerku 74,2 mikrogramov umeklidinijevega bromida, kar ustreza 62,5 mikrogramom

umeklidinija in 25 mikrogramov vilanterola (v obliki trifenatata). En oddani odmerek vsebuje priblizno 24 mg laktoze (v obliki monohidrata). Terapeviske indikacije: Zdravilo
Anoro Ellipta je indicirano za vzdrzevalno bronhodilatacijsko zdravljenje za olajsanje simptomov pri odraslih bolnikih s KOPB. Odmerjanje in nacin uporabe: Priporogeni
in najve&ji odmerek je enkrat na dan. Zdravilo Anoro Ellipta je treba uporabliati vsak dan ob istem &asu, za ohranjanje bronhodilatacije. Ce je bolnik pozabil vzeti odmerek,
mora naslednji odmerek inhalirati naslednji dan ob obicajnem casu. Starejsi: Pri bolnikih, starih 65 let ali ve¢, odmerka ni treba prilagajati. Bo/niki z okvaro ledvic: Odmerka ni
potrebno prilagajati. Bolniki z okvaro jeter: Bolnikom z blago ali zmemo okvaro jeter odmerka ni treba prilagoditi. Zdravilo Anoro Ellipta ni raziskano pri bolnikih s hudo okvaro
jeter, zato ga je pri taksnih bolnikih treba uporabljati previdno. Pediatricna populacija: Ni primerno za uporabo pri otrocih in mladostnikih za indikacijo KOPB. Samo za inhalaci-
jsko uporabo. Bolnike je treba pouciti o tem, kako pravill jo zdravilo. indikacije: Preobcutljivost na uginkovini ali katero koli pomozno snov. Posebna
opozorila in previdnostni ukrepi: To zdravilo se ne sme uporabljati pri bolnikih z astmo, ker v tej populaciji bolnikov ni raziskan. Uporaba kombinacije umeklidinij/vilanterol
lahko povzrogi paradoksni bronhospazem, ki je lahko smrtno nevaren. Ce se pojavi paradoksni bronhospazem, je treba uporabo zdravila nemudoma prekiniti in uvesti drugo
zdravljenje, Ce je potrebno. Kombinacija umeklidinij/vilanterol ni indicirana za zdravljenje akutnih epizod bronhosy Povecevanje uporabe kratkodelujocih bronhodilatator-
jev za olajsanje simptomov kae na slab3anje urejenosti bolezni. Ce se stanje KOPB med zdravljenjem s kombinacijo umeklidinij/vilanterol poslabsa, je treba znova oceniti tako
bolnika kot shemo zdravljenja KOPB. Po uporabi antagonistov muskarinskih receptorjev in simpatikomimetikov, vkljuéno s kombinacijo umeklidinij/vilanterol, se lahko pojavijo
uginki na srce in ozilie, npr. motnje srénega ritma, kakréni sta atrijska fibrilacija in tahikardija. Kombinacijo umeklidinij/vilanterol pri bolnikih s hudo kardiovaskularmno boleznijo
uporabljati previdno. Zaradi antimuskarinskega delovanja je treba kombinacijo umeklidinij/vilanterol pri bolnikih z retenco urina ali glavkomom z ozkim zakotjem uporabljati
previdno. Agonisti adrenergi¢nih receptorjev beta, lahko nekaterim bolnikom povzrogijo precej$njo hipokaliemijo, ki lahko izzove nezelene kardiovaskularne ucinke. Znizanje
kalija v serumu je po navadi prehodno in ne zahteva dodajanja.V klini¢nih $tudijah kombinacije umeklidinij/vilanterol v priporogenih terapevtskih odmerkih niso opazili klinicno
pomembnih ucinkov hipokaliemije. Previdnost je potrebna, ¢e je kombinacija umeklidinij/vilanterol uporabljena z drugimi zdravili, ki tudi lahko povzrogijo hipokaliemijo. Agonisti
adrenergicnih receptorjev beta, lahko pri nekaterih bolnikih povzrogijo prehodno hiperglikemijo. Po uvedbi zdravijenja s kombinacijo umeklidinij/vilanterol je treba sladkornim
bolnikom natanéneje kontrolirati glukozo v plazmi. Kombinacijo umeklidinij/vilanterol je potrebno previdno uporabljati pri bolnikih s konvulzivnimi motnjami ali tirotoksikozo ter
pri bolnikih, ki so neobicajno odzivni na agoniste adrenergicnih receptorjev beta,. To zdravilo vsebuije laktozo. Bolniki z redko dedno intoleranco za galaktozo, laponsko obliko
zmanj$ane aktivnosti laktaze ali malabsorpcijo glukoze/galaktoze ne smejo jemati tega zdravila. Medsebojno delovanje z drugimi zdravili in druge oblike interakcij:
Klinitno pomembne interakcije, ki jih posreduje umeklidinij/vilanterol v klini¢nih odmerkih, se Stejejo za malo verjetne zaradi nizkih koncentracij v plazmi, dosezenih po inhalaci-
jskem odmerjanju. So&asni uporabi z zaviralci adrenergi¢nih receptorjev beta (tako neselektivnih kot selektivnih) se je treba izogibati, razen &e obstajajo nujni razlogi za njihovo
uporabo. Vilanterol je substrat citokroma P450 3A4 (CYP3A4). Sotasna uporaba mo&nih zaviralcev CYP3A4 (npr. ketokonazola, klaritromicina, itrakonazola, ritonavirja,
telitromicina) lahko zavre presnovo vilanterola in poveca sistemsko izpostavljenost temu zdravilu. Umeklidinij je substrat citokroma P450 2D6 (CYP2D6). Glede na velikost
teh sprememb ni pri¢akovati klinicno pomembnih medsebojnih delovanj, ée je kombinacija umeklidinij/vilanterol uporabljena so¢asno z zaviralci CYP2D6 ali pri bolnikih z
genetskim pomanjkanjem CYP2D6. Umeklidinij in vilanterol sta substrata P-glikoproteinskega transporterja (P-gp). Glede na velikost teh sprememb ni pricakovati Kliniéno
pomembnih medsebojnih delovanj zdravil, &e je kombinacija umeklidinij/vilanterol uporabliena so¢asno z zaviralci P-gp. Socasne uporabe kombinacije umeklidinij/vilanterol in
drugih dolgodelujocih muskarinskih antagonistov, dolgodelujocih agonistov adrenergiénih receptorjev beta, ali zdravil, ki vsebujejo katero od teh ucinkovin, niso preucevali in
zato te uporabe ne priporocajo. Socasno hipokaliemiéno zdravlienje z metilksantinskimi derivati, steroidi ali diuretiki, ki ne ohranjajo kalija, lahko stopnjuje mozni hipokaliemicni
utinek agonistov adrenergicnih receptorjev beta,, zato je pri uporabi potrebna previdnost. Noseénost: Kombinacijo umeklidinij /vilanterol se sme med nose¢nostjo upora-
bljati le, e je pricakovana korist za mater vecja od moznega tveganja za plod. Dojenje: Odlociti se je treba bodisi za prenehanje dojenja bodisi za prenehanje zdravijenja s
kombinacijo umeklidinij/vilanterol, upostevajo¢ koristi dojenja za otroka in koristi zdravijenja za Zensko. Plodnost: Studije na Zivalih ne kazejo, da bi umekidini ali vilanterol
vplivala na plodnost. Vpliv na sp voznje in upravljanja strojev: Kombinacija umeklidinij/vilanterol nima vpliva ali ima zanemarljiv vpliv na sposobnost voznje in
upravljanja strojev. Nezeleni ucinki: Pogosti: okuzba secil, sinuzitis, nazofaringitis, vnetje zrela, okuzba zgomijih dihal, glavobol, kaselj, orofaringealne boleine, zaprtost, suha
usta. Ob&asni: preobgutljivostne reakcije, atrijska fibrilacija, supraventrikularna tahikardija, idioventrikulani ritem, tahikardija, supraventrikularne sistole, palpitacije, disfonija,

odmerki. Uporabite v 6 tednih od odprtja vrecke. Imetnik dovoljenja za promet: GlaxoSmithKline Trading Services Limited, Irska Nacin in rezim izdaje: Predpisovanje
in izdaja zdravila je le na recept. Datum zadnje revizije besedila: 07/2025

Dodatne informacije so na voljo pri: BERLIN-CHEMIE / A. Menarini Distribution Ljubljana d.o.0., Dolenjska cesta 242c, 1000 Ljubljana, telefon 01 300 2160,
faks 01 300 2169; e-mail: slovenia@berlin-chemie.com

(55 i Zdravilo ANORO Ellipta je bilo razvito v sodelovanju z INNOVIVA. © 2025 skupina druzb GSK ali
njihovi jemalci licenc. GSK zascitene znamke so last ali licenca skupine druzb GSK.
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CST® products aren’t just guaranteed.
They’re guaranteed to work in YOUR assay.

When you buy antibodies, you want them to perform as expected. That’s why we’re so fanatical about
how we validate our products. We create best-in-class antibodies for many different applications,
and understand that each must be validated in the context of its intended application. We validate our
antibodies in each assay—independently—and guarantee them to work as expected in those applications.
Every fime. It’s no wonder that six of the top 10 most-cited antibodies come from CST*

° °
i’ Cell Signaling
cellsignal.com TECHNOLOGY®

Above: 1.|HC of FFPE human renal cell carcinoma #48085 2. Flow cytometry of live mouse splenocytes #42342 3. Thr217 phosphorylation detection in human AD samples using ELISA Kit #59672.

4.L.C-MS comparison of lysine acetylation sites in wild-type and lapatinib-resistant BT-474 cells using PTMScan® HS kit #46784 5. Confocal IF of brain from amyloid mouse model of AD #98776.
6.CUT&RUN with HCT 116 cells #86652. 7. ChIP with cross-linked chromatin #9005 8. IHC of FFPE rat brain #80788 9. Tumor cells stained with PD-L1 XP® Rabbit mAb #13684.

FORTHE
PLANET

© 2023 Cell Signaling Technology, Inc. All rights reserved. | All other trademarks are the property of their respective owners. Visit cellsignal.com/trademarks for more information.
For Research Use Only. Not for Use in Diagnostic Procedures. *CiteAb, “What were the top 100 research antibodies of 2022?” July, 2023 23-BCH-18150

Antibodies for Immunoassay ﬁ Customs & GS Application Workflow Industry-leading Best-in-class Antibody
Research Kits = Services S Reagents Validation Performance Guarantee




O RYBREVANT'Y + O LAZCLUZE'Y

(amivantamab) lazertinib

koncentrat za raztopino za infundiranje filmsko oblozene tablete | 240mg/80mg
350 mg/7 ml (50 mg/ml)

raztopina za injiciranje
1600 mg / 10 ml | 2240 mg / 14 ml

ZDRUZENA* MOC, KI NAREDI RAZLIKO
PRI cEGFR+ NAPREDOVALEM NDPR!

, Rezimi na osnovi zdravila RYBREVANT® omogocajo tarcno zdravljenje, ki dokazano
. podaljsa PFS v primerjavi s standardnim zdravljenjem pri vec indikacijah pri cEGFR+
- napredovalem NDPR'

*Zdravilo RYBREVANT® tar¢no deluje na EGFR in MET.'

PRVA POTEZA STEJE

RYBREVANT® + LAZCLUZE™: cEGFR v 1L

Zdravilo RYBREVANT® je v kombinaciji z zdravilom LAZCLUZE™ indicirano za prvo linijo zdravljenja odraslih bolnikov z
napredovalim nedrobnoceli¢nim rakom plju¢ (NDPR) z mutacijami gena receptorja za epidermalni rastni faktor (EGFR) z delecijami

v eksonu 19 ali substitucijo L858R v eksonu 21."

VIRI: 1. RYBREVANT® Povzetek glavnih znacilnosti zdravila. 2. LAZCLUZE™ Povzetek glavnih znacilnosti zdravila.

Zdravilo RYBREVANT® (amivantanabh) je indicirano:'

* v kombinaciji z zdravilom LAZCLUZE™ (lazertinib) za prvo linijo zdravljenja odraslih bolnikov z napredovalim nedrobnoceli¢nim rakom plju¢ (NDPR) z mutacijami gena receptorja za epidermalni rastni faktor (EGFR) z delecijami v eksonu 19 ali substitucijo L858R v eksonu 21,

« v kombinaciji s karboplatinom in pemetreksedom za zdravljenja odraslih bolnikov z napredovalim NDPR z mutacijami gena EGFR z delecijami v eksonu 19 ali substitucijo L858R v eksonu 21 po neuspesnem predhodnem zdravljeniju, ki vklju¢uje EGFR zaviralec tirozin kinaze (TKI),
v kombinaciji s karboplatinom in pemetreksedom za prvo linijo zdravljenja odraslih bolnikov z napredovalim NDPR z aktivirajocimi mutacijami gena EGFR z insercijo v eksonu 20,

kot samostojno zdravilo za zdravljenje odraslih bolnikov z napredovalim NDPR z aktivirajo¢imi mutacijami gena EGFR z insercijo v eksonu 20 po neuspesnem zdravljenju s kemoterapijo na osnovi platine.

PFS (progression-free survival), preZivetja brez napredovanja bolezni; MET (mesenchymal-epidermal transition), mezenhimsko-epidermalni prehod; cEGFR (common EGFR), pogoste EGFR mutacije (mutacije v eksonu 19 in substitucija L858R v eksonu 21).



SKRAJSAN POVZETEK GLAVNIH ZNACILNOSTI ZDRAVILA Rybrevant

V Za to zdravilo se izvaja dodatno spremljanje varnosti. Tako bodo hitreje na voljo nove informacije o njegovi varnosti. Zdravstvene
delavce naprosamo, da porocajo o katerem koli domnevnem nezelenem ucinku zdravila. Glejte poglavie 4.8 povzetka glavnih
znacilnosti zdravila, kako porocati o nezelenih ucinkih.

Ime zdravila: Rybrevant 350 mg koncentrat za raztopino za infundiranje Kakovostna in koli¢inska sestava: amivantamab, EDTA
dinatrijeva sol dihidrat, L-histidin, L-histidinijev klorid monohidrat, L-metionin, polisorbat 80 (E433), saharoza, voda za injekcije.
Indikacije: V kombinaciji z lazertinibom za prvo linijo zdravljenja odraslih bolnikov z napredovalim nedrobnoceli¢nim rakom plju¢
(NSCLC - non small cell lung cancer) z mutacijami gena receptorja za epidermalni rastni faktor (EGFR) z delecijamio v eksonu 19 ali
substitucijo L858R v eksonu 21. V kombinaciji s karboplatinom in pemetreksedom za zdravljenja odraslih bolnikov z napredovalim
NSCLC z mutacijami gena EGFR z delecijami v eksonu 19 ali substitucijo L858R v eksonu 21 po neuspesnem predhodnem zdravljenju,
ki vkljuuje EGFR zaviralec tirozin kinaze (TKI). V kombinaciji s karboplatinom in pemetreksedom za prvo linijo zdravljenja odraslih
bolnikov z napredovalim NSCLC z aktivirajo¢imi mutacijami gena EGFR z insercijo v eksonu 20. Kot samostojno zdravilo za
zdravljenje odraslih bolnikov z napredovalim NSCLC z aktivirajo¢imi mutacijami gena EGFR z insercijo v eksonu 20 po neuspesnem
zdravljenju s kemoterapijo na osnovi platine. Odmerjanje in naéin uporabe: Zdravljenje z zdravilom mora uvesti in nadzorovati
zdravnik, ki ima izkusnje z uporabo zdravil za zdravljenje raka. Zdravilo mora dajati zdravstveni delavec, ki ima na voljo ustrezno
medicinsko opremo za obvladovanje infuzijskih reakcij, e se pojavijo. Pred zacetkom zdravljenja je treba z validirano testno metodo
ugotoviti prisotnost mutacije gena EGFR v vzorcih tumorskega tkiva ali plazme. Ce v vzorcu plazme ni bila odkrita nobena mutacija,
je treba tumorsko tkivo testirati, Ce je na voljo dovolj velik in kakovosten vzorec, zaradi moznosti lazno negativnih rezultatov s
plazemskim testom. Testiranje je mogoc¢e opraviti kadar koli od postavitve diagnoze do zacetka zdravljenja. Ko je status mutacije
gena EGFR potrjen, testiranja ni treba vec ponavljati Odmerjanje: Vsake 3. tedne: Priporo¢eni odmerki v kombinaciji s karboplatinom
in pemetreksedom so 1400 mg (izhodis¢na telesna masa bolnika < 80 kg) ali 1750 mg (izhodi$¢na telesna masa bolnika = 80 kg) z
intravensko infuzijo. Shema odmerjanja zdravila v kombinaciji s karboplatinom in pemetreksedom: 1. do 4. teden tedensko odmerjanje
(skupno 4 odmerki), nato od 7. tedna naprej odmerjanje vsake 3 tedne. Pri uporabi v kombinaciji s karboplatinom in pemetreksedom
je treba zdravilo infundirati po infuziji karboplatina in pemetrekseda v naslednjem vrstnem redu: pemetreksed, karboplatin in nato
zdravilo Rybrevant. Vsaka 2. tedna: Priporoceni odmerek v monoterapiji ali v kombinaciji z lazertinibom je 1050 mg (izhodis¢na
telesna masa bolnika < 80 kg) ali 1400 mg (izhodis¢na telesna masa bolnika = 80 kg) z intravensko infuzijo. Shema odmerjanja
zdravila v monoterapiji: 1. do 4. teden tedensko odmerjanje (skupno 4 odmerki), nato od 5. tedna naprej odmerjanje vsaka 2 tedna.
Pri odmerjanju v kombinaciji z lazertinibom je priporocljivo dati zdravilo kadar koli po odmerjanju lazertiniba, kadar ju bolnik prejema
na isti dan. Za informacije o priporo¢enem odmerjanju lazertiniba glejte povzetek glavnih znadilnosti zdravila. Priporocljivo je, da se
bolniki zdravijo s tem zdravilom do napredovanja bolezni ali nesprejemljive toksiénosti. Ce bolnik ne prejme na¢rtovanega odmerka,
ga mora prejeti ¢im prej in ustrezno prilagoditi shemo odmerjanja ter ohraniti interval zdravljenja. Za zmanj$anje tveganja za
infuzijske reakcije je treba uporabiti premedikacijo. Prilagajanje odmerka: Odmerjanje je treba prekiniti v primeru nezelenih uc¢inkov
3. ali 4. stopnje, dokler se nezeleni uginek ne ublazi do < 1. stopnje ali izhodi$&nega stanja. Ce prekinitev traja 7 dni ali manj, ponovno
uvedite trenutni odmerek. Ce je prekinitev dalj$a od 7 dni, je priporodljiva ponovna uvedba z zmanj$anim odmerkom. Pri odmerjanju
v kombinaciji z lazertinibom za informacije o prilagajanju odmerka glejte povzetek glavnih znacilnosti zdravila. Priporocena so¢asna
zdravila: Dva dneva pred prvo infuzijo zdravila morajo bolniki dvakrat na dan prejeti 8 mg deksametazona peroralno. Na dan prve
infuzije (1. teden, 1. dan) morajo bolniki eno uro pred infuzijo, poleg iV. deksametazona, prejeti ¢ 8 mg deksametazona p.o. za
dodatno zmanjsanje tveganja infuzijskih reakcij. Pred infundiranjem (1. teden, 1. in 2. dan) je treba za zmanj$anje tveganja infuzijskih
reakcij dajati antihistaminike, antipiretike in glukokortikoide. Pri naslednjih odmerkih je treba dajati antihistaminike in antipiretike. Po
daljsi prekinitvi odmerjanja je treba ponovno uvesti tudi glukokortikoide. Antiemetike je treba uporabiti po potrebi. Za podrobna
navodila glede specificnega prilagajanja odmerkov infundiranja v primeru posameznih neZelenih ucinkov preberite povzetek glavnih
znacilnosti zdravila. Za priporoc¢ena socasna zdravila za premedikacijo pred infuzijo preberite povzetek glavnih znacilnosti zdravila.
Zdravilo ni namenjeno za uporabo pri pediatri¢ni populaciji za zdravljenje nedrobnoceli¢nega raka plju¢. Pri starejsih in pri bolnikih z
blago ali zmerno okvaro ledvic ali jeter prilaganjanje odmerka ni potrebno. Pri bolnikih s hudo okvaro ledvic ali jeter je potrebna
previdnost, saj amivantamaba pri tej populaciji bolnikov niso preucili. Nacin uporabe: Intravenska infuzija po redcenju s sterilno
raztopino glukoze 50 mg/ml ali raztopino natrijevega klorida 9 mg/ml za injiciranje. Zdravilo je treba dajati preko linijskega filtra. Za
podrobnej$a navodila glede red¢enja zdravila pred dajanjem, hitrosti infundiranja in ravnanja v primeru infuzijskih reakcij glejte
povzetek glavnih znacilnosti zdravila. Kontraindikacije: Preobcutljivost na ucinkovino(e) ali katero koli pomozno snov. Posebna
opozorila in previdnostni ukrepi: Z namenom izbolj$anja sledljivosti bioloskih zdravil je treba jasno zabeleziti ime in Stevilko serije
uporabljenega zdravila. Pri bolnikih, zdravljenih z amivantamabom, je pogosto prislo do infuzijskih reakcij. Pred prvo infuzijo (1. teden)
je treba za zmanj$anje tveganja infuzijskih reakcij dajati antihistaminike, antipiretike in glukokortikoide. Pri naslednjih odmerkih je
treba uporabiti antihistaminike in antipiretike. Zacetna infuzija mora biti dana v deljenem odmerku v 1. tednu, 1. in 2. dan. Bolnike je
treba zdraviti v okolju z ustrezno medicinsko podporo za zdravljenje infuzijskih reakcij. Infundiranje je treba prekiniti ob prvih znakih
infuzijske reakcije katere koli resnosti in uporabiti ustrezna zdravila. Po prenehanju simptomov je treba ponovno uvesti infuzijo s 50
% prejsnje hitrosti. Pri ponavljajocih se infuzijskih reakcijah 3. in 4. stopnje je treba uporabo amivantamaba trajno ukiniti. Pri bolnikih,
zdravljenih z amivantamabom, so porocali o intersticijski bolezni plju¢ (ILD) ali nezelenih ucinkih, podobnih ILD (npr. pnevmonitis),
vkljuéno s smrtnimi primeri. Bolnike je treba spremljati glede simptomov, ki kazejo na ILD/pnevmonitis (npr. dispneja, kaselj, povisana
telesna temperatura) in Ce se pojavijo, zdravljenje z zdravilom prekiniti do preiskave teh simptomov. Sum na ILD ali nezelene ucinke,
podobne ILD je treba ocenitiin po potrebi uvesti ustrezno zdravljenje. Pri bolnikih s potrjeno ILD ali nezelenimi ucinki, podobnimi ILD
je treba zdravljenje z amivantamabom trajno ukiniti. Pri bolnikih, ki so prejemali zdravilo v kombinaciji z lazertinibom, so porocali o
VTE, vkljuéno z globoko vensko trombozo in pljuéno embolijo, vklju¢no s smrtnimi primeri. Bolniki morajo skladno s klini¢nimi
smernicami prejemati profilakticne odmerke neposredno delujo¢ega peroralnega antikoagulanta (DOAC) ali nizkomolekularnega
heparina (LMWH). Uporaba antagonistov vitamina K ni priporocljiva. Spremljati je treba znake in simptome VTE dogodkov. Bolnike,
pri katerih pride do VTE dogodkov, je treba zdraviti z antikoagulanti v skladu s kliniéno indikacijo. Pri VTE dogodkih, ki so povezani s
klini¢no nestabilnostjo, je treba zdravljenje prekiniti, dokler bolnik ni kliniéno stabilen. Po stabilizaciji je ponovno mogoce uvesti obe
zdravili z enakim odmerkom kot pred prekinitvijo. Ce pride do ponovitve kljub ustreznim odmerkom antikoagulantov, je treba zdravilo
ukiniti. Zdravljenje z lazertinibom je mogoce nadaljevati z enakim odmerkom. Pri bolnikih, zdravljenih z amivantamabom, so se pojavili
izpuscaj (vkljuéno z akneiformnim dermatitisom), pruritus in suha koza. Bolnikom je treba naroditi, naj omejijo izpostavljenost soncu
med in 2 meseca po zdravljenju s tem zdravilom. Priporocljiva so zas¢itna oblacila in uporaba kreme za soncenje z zascito UVA/UVB
Sirokega spektra. Priporocen je profilakticen pristop za preprecevanje pojava izpuscaja. To vkljucuje profilakticno zdravljenje ob
uvedbi zdravljenja, in sicer s peroralnimi antibiotiki (kot sta doksiciklin ali minociklin 100 mg dvakrat na dan), ki se zacne 1. dan in se
nadaljuje prvih 12 tednov zdravljenja. Po zakljucku zdravljenja s peroralnimi antibiotiki pa se naslednjih 9 mesecev zdravljena uporablja
lokalni antibioti¢ni losjon za lasis¢e (npr. klindamicin 1%). Za koZo obraza in celega telesa (razen lasi$ca) je priporocliiva uporaba
nekomedogene vlazilne kreme, za umivanje rok in stopal pa je od prvega dne dalje in v celotnem poteku zdravljenja priporocljiva
uporaba raztopine klorheksidina. Priporocljivo je, da ima bolnik v ¢asu zaetnega odmerjanja na voljo recept za lokalne in/ali
peroralne antibiotike in lokalne kortikosteroide, da se ¢im bolj zmanjsa morebitna zamuda pri reaktivnem zdravljenju, e se kljub
profilaktiénemu zdravljenju pojavi izpuscaj. Ce se pojavijo koZne reakcije, je treba zagotoviti podporno oskrbo in uporabiti lokalne
kortikosteroide ter lokalne in/ali peroralne antibiotike. Pri nezelenih ucinkih 3. stopnje ali slabem prenasanju nezelenih ucinkov 2.
stopnje je treba uporabiti tudi sistemske antibiotike in peroralne steroide. Bolnike s hudim izpuscajem z atipi¢nim videzom ali
porazdelitvijo ali z nezadostnim izbolj$anjem v 2 tednih je treba nemudoma napotiti k dermatologu. Glede na resnost je treba
odmerek zdravila zmanj$ati, prekiniti ali ga trajno ukiniti. Poro¢ali so o toksi¢ni epidermalni nekrolizi (TEN). Ce je TEN potrjena, je
treba zdravljenje s tem zdravilom ukiniti. Pri bolnikih, zdravljenih z amivantamabom, so se pojavile ocesne bolezni, vkljucno s
keratitisom. Bolnike s poslab$anjem oc¢esnih simptomov je treba nemudoma napotiti k oftalmologu, hkrati pa morajo prenehati z
uporabo kontaktnih le¢, dokler se simptomi ne ocenijo. Zdravilo vsebuje manj kot 1 mmol natrija na odmerek, kar v bistvu pomeni
‘brez natrija. Zdravilo vsebuje 0,6 mg polisorbata 80 v 1 ml, kar je enako 4,2 mg na 7-mililitersko vialo. Polisorbati lahko povzrocijo
preobdutljivostne reakcije. Medsebojno delovanje z drugimi zdravili in druge oblike interakcij: Studij medsebojnega delovanj z
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drugimi zdravili niso izvedli. Ker gre za monoklonsko protitelo IgG1, je malo verjetno, da bi izlo¢anje preko ledvic in presnova
nespremenjenega amivantamaba z jetrnimi encimi predstavljala poglavitna nacina izloc¢anja iz telesa. Ni pricakovati, da bi razlike v
aktivnosti encimov, ki presnavljajo zdravila, vplivale na izlo¢anje amivantamaba. Zaradi velike afinitete do edinstvenega epitopa na
EGFR in MET ni pricakovati, da bi amivantamab spremenil encime, ki presnavljajo zdravila. Uporabi zivih oziroma zivih atenuiranih
cepiv se je treba pri bolnikih izogibati v ¢asu prejemanja amivantamaba. Noseénost in dojenje: Zenske v rodni dobi morajo
uporabljati uc¢inkovito kontracepcijo med zdravljenjem in do 3 mesece po zdravljenju s tem zdravilom. Zdravila se ne sme uporabljati
med noseénostjo, razen &e je korist zdravljenja pri Zenski ve¢ja od moznega tveganja za plod. Ce bolnica zanosi med zdravljenjem s
tem zdravilom, jo je treba seznaniti z moznim tveganjem za plod. Ni znano, ali se amivantamab pri ljudeh izloc¢a v materino mleko.
Znano je, da se ¢loveska protitelesa IgG v prvih nekaj dneh po porodu izlo¢ajo v materino mleko, njihova koncentracija pa se nato
kmalu zniza. V tem kratkem obdobju takoj po porodu ni mogoce izkljuciti tveganja za dojenega otroka. Odlociti se je treba, ali
prekiniti dojenje ali opustiti zdravljenje s tem zdravilom, pri cemer je treba upostevati koristi dojenja za otroka in koristi zdravljenja
za mater. NezZeleni uéinki: Nezeleni ucinki v_monoterapiji: hipoalbuminemija, zmanj$an apetit, hipokalciemija, hipokaliemija,
hipomagneziemija, omotica, okvare vida, rast trepalnic, druge ocesne bolezni, keratitis, uveitis, intersticijska bolezen pljuc, driska,
stomatitis, navzea, zaprtje, bruhanje, bolecine v trebuhu, zvisana koncentracija ALT, AST in ALP v krvi, izpuscaj, toksicni ucinki na
nohtih, suha koZa, pruritus, kozZna razjeda, toksiéna epidermalna nekroliza, mialgija, edem, utrujenost, infuzijske reakcije. NeZeleni
ucinki v_kombinaciji s karboplatinom in pemetreksedom: nevtropenija, trombocitopenija, zmanjsan apetit, hipoalbuminemija,
hipokaliemija, hipomagneziemija, hipokalciemija, omotica, venski tromboembolizem, druge ocesne bolezni, okvare vida, rast
trepalnic, keratitis, uveitis, intersticijska bolezen plju¢, navzea, zaprtje, stomatitis, bruhanje, driska, bolecine v trebuhu, hemeroidi,
zvisana koncentracija ALT, AST in ALP v krvi, izpu$caj, toksiéni u€inki na nohtih, suha koZza, pruritus, koZna razjeda, mialgia, utrujenost,
edem, pireksija, infuzijske reakcije. NeZeleni uCinki v kombinaciji z lazertinibom: hipoalbuminemija, zmanj$an apetit, hipokalciemija,
hipokaliemija, hipomagneziemija, parestezija, omotic¢nost, venski trombembolizem, druge ocesne bolezni, okvara vida, keratitis, rast
trepalnic, intersticijska bolezen plju¢/pnevmonitis, stomatitis, driska, zaprtje, navzea, bruhanje, bolecine v trebuhu, hemoroidi,
hepatotoksi¢nost, izpuscaj, toksicni ucinkina nohtih, suha koza, pruritus, kozna razjeda, sindrom palmarno-plantarne eritrodizestezije,
urtikarija, misicni krci, bolecine v misicah, edem, utrujenost, pireksija, infuzijska reakcija. Za popoln seznam nezelenih ucinkov glejte
Povzetek glavnih znacilnosti zdravila. Imetnik DzP: Janssen-Cilag International NV, Turnhoutseweg 30, 2340 Beerse, Belgija
Predstavnik imetnika DzP v Sloveniji: Johnson & Johnson d.0.0., Smartinska cesta 53, Ljubljana.

RezZim izdajanja zdravila: H Datum zadnje revizije besedila: 20. februar 2026

Pred predpisovanjem preberite zadnji odobreni povzetek glavnih znaéilnosti zdravila! Povzetek glavnih znacilnosti zdravila s
podrobnejsimi informacijami o zdravilu je dostopen pri predstavniku imetnika dovoljenja za promet.

SKRAJSAN POVZETEK GLAVNIH ZNACILNOSTI ZDRAVILA Rybrevant

'V Za to zdravilo se izvaja dodatno spremljanje varnosti. Tako bodo hitreje na voljo nove informacije o njegovi varnosti. Zdravstvene
delavce naprosamo, da poroc¢ajo o katerem koli domnevnem nezelenem ucinku zdravila. Glejte poglavie 4.8 povzetka glavnih
znadilnosti zdravila, kako porocati o nezelenih ucinkih.

Ime zdravila: Rybrevant 1600 mg/2240 mg/2400 mg/3520 mg raztopina za injiciranje Kakovostna in koli¢inska sestava:
amivantamab, rekombinatna humana hialuronidaza (rHuPH20), EDTA dinatrijeva sol dihidrat, ledocetna kislina, L-metionin, polisorbat
80 (E433), natrijev acetat trihidrat, saharoza, voda za injekcije. Indikacije: V kombinaciji z lazertinibom za prvo linijo zdravljenja
odraslih bolnikov z napredovalim nedrobnoceli¢nim rakom plju¢ (NSCLC) z mutacijami gena receptorja za epidermalni rastni faktor
(EGFR) z delecijami v eksonu 19 ali substitucijo L858R v eksonu 21. V kombinaciji karboplatinom in pemetreksedom za zdravljenje
odraslih bolnikov z napredovalim NSCLC z mutacijami gena EGFR z delecijami v eksonu 19 ali substitucijo L858R v eksonu 21 po
neuspesnem predhodnem zdravljenju, ki vkljuéuje EGFR TKI. V kombinaciji s karboplatinom in pemetreksedom za prvo linijo
zdravljenja odraslih bolnikov z napredovalim NSCLC z aktivirajoc¢imi mutacijami gena EGFR z insercijo v eksonu 20. Kot samostojno
zdravilo za zdravljenje odraslih bolnikov z napredovalim NSCLC z aktivirajo¢imi mutacijami gena EGFR z insercijo v eksonu 20 po
neuspesnem zdravljenju s kemoterapijo na osnovi platine. Odmerjanje in naéin uporabe: Zdravljenje z zdravilom mora uvesti in
nadzorovati zdravnik, ki ima izkusnje z uporabo zdravil za zdravljenje raka. Zdravilo mora dajati zdravstveni delavec, ki ima na voljo
ustrezno medicinsko opremo za obvladovanje infuzijskih reakcij, Ce se le te pojavijo. Pred zacetkom zdravljenja je treba z validirano
testno metodo ugotoviti status mutacije gena EGFR v vzorcih tumorskega tkiva ali plazme. Ce v vzorcu plazme ni bila odkrita
nobena mutacija, je treba tumorsko tkivo testirati, Ce je na voljo dovolj velik in kakovosten vzorec, zaradi moznostilazno negativnih
rezultatov s plazemskim testom. Testiranje je mogoce opraviti kadar koli od postavitve diagnoze do zacetka zdravljenja. Ko je status
mutacije gena EGFR potrjen, testiranja ni treba ve¢ ponavljati. Bolniki, ki trenutno prejemajo iv. amivantamab, lahko namesto te
oblike pri naslednjem nacrtovanem odmerjanju zacnejo uporabljati zdravilo v s.c. obliki. Bolniki, ki trenutno prejemajo zdravilo v s.c.
obliki z rezimom odmerjanja vsaka 2 tedna, lahko pri naslednjem nacrtovanem odmerjanju zacnejo z rezimom odmerjanja vsake 4
tedne. Odmerjanje Rybrevant v subkutani obliki v kombinaciji z lazertinibom ali v-monoterapiji: odmerjanje vsake 4 tedne pri
izhodiscni telesni masi bolnika < 80 kg: 1600 mg enkrat na teden od 1. do 4. tedna (skupno 4 odmerki), nato 3520 mg vsake 4 tedne
od 5. tedna naprej. Bolniki s telesno maso = 80 kg prejmejo 2240 mg enkrat na teden od 1. do 4. tedna (skupno 4 odmerki), nato pa
4640 mg vsake 4 tedne od 5. tedna naprej. Pri odmerjanju enkrat na 2 tedna bolniki s telesno maso < 80 kg prejmejo 1600 mg,
bolniki s telesno maso = 80 kg pa 2240 mg enkrat na teden od 1. do vkljuéno 4. tedna in nato vsaka 2 tedna z zadetkom v &. tednu.
Pri odmerjanju v kombinaciji z lazertinibom je priporocljivo dati zdravilo kadar koli po odmerjanju lazertiniba, kadar ju bolnik prejema
na isti dan. Za informacije o priporo¢enem odmerjanju lazertiniba glejte njegov SmPC. Rybrevant v subkutani obliki v kombinaciji s
karboplatinom in pemetreksedom-odmerjanje enkrat na 3 tedne: Bolniki s telesno maso < 80 kg prejmejo 1600 mg na 1. dan 1. tedna,
nato pa 2400 mg od 2. do vkljuéno 4. tedna in nato vsake 3 tedne z zacetkom v 7 tednu. Bolniki s telesno maso = 80 kg prejmejo
2240 mg na 1. dan 1. tedna, nato pa 3360 mg enkrat na teden od 2. do vklju¢no 4. tedna in nato vsake 3 tedne z zacetkom v 7. tednu.
Pri uporabi v kombinaciji s karboplatinom in pemetreksedom je treba zdravilo Rybrevant v subkutani obliki injicirati bolniku po infuziji
karboplatina in pemetrekseda v naslednjem vrstnem redu: pemetreksed, karboplatin in nato zdravilo Rybrevant. Za odmerjanje
karboplatina in pemetrekseda glejte poglavje 5.1 in navodila za predpisovanje proizvajalca teh zdravil. Priporocljivo je, da se bolniki
zdravijo z amivantamabom do napredovanja bolezni ali nesprejemljive toksi¢nosti. Izpusceni odmerek: Odmerjanje na 4. ali 2 tedna:
Ce bolnik izpusti nadrtovani odmerek zdravila v ¢asu od 1. do 4. tedna, ga mora prejeti v roku 24 ur. Ce bolnik izpusti nadrtovani
odmerek zdravila v ¢asu od 5. tedna naprej, ga mora prejeti v roku 7 dni. Odmerjanje na 3 tedne: Ce bolnik izpusti nadrtovani
odmerek v dasu od 1. do 3. tedna, ga mora prejeti v roku 24 ur. Ce bolnik izpusti nadrtovani odmerek v dasu od 4. tedna naprej, ga
mora prejeti v roku 7 dni. Ce izpuséeni odmerek ni dan v skladu z zgornjim navodilom, se ga ne sme dati, naslednji odmerek pa se da
po obi¢ajnem razporedu. Za zmanjSanje tveganja za pojav reakcij po odmerjanju zdravila v subkutani obliki je treba uporabiti
premedikacijo. Prilagajanje odmerka: Odmerjanje je treba prekiniti v primeru nezelenih ucinkov 3. ali 4. stopnje, dokler se nezeleni
ucinek ne ublazi do < 1. stopnje ali izhodisénega stanja. Ce prekinitev traja 7 dni ali manj, se ponovno uvede trenutni odmerek. Ce je
prekinitev daljsa od 7 dni, je priporocljiva ponovna uvedba z zmanjsanim odmerkom. Za podrobna navodila glede specificnega
prilagajanja odmerkov v primeru posebnih nezelenih u¢inkov glejte povzetek glavnih znacilnosti zdravila. Pri odmerjanju v kombinaciji
z lazertinibom za informacije o prilagajanju odmerka glejte povzetek glavnih znacilnosti zdravila. Priporo¢ena socasna zdravila: Pred
prejemom prvega odmerka (1. teden, 1. dan) je treba za zmanjsanje tveganja reakcij po odmerjanju dajati antihistaminike, antipiretike
in glukokortikoide. Pri naslednjih odmerkih je treba dajati antihistaminike in antipiretike. Po daljsi prekinitvi odmerjanja je treba
ponovno uvesti tudi glukokortikoide. Antiemetike je treba uporabiti po potrebi. Za priporocena so¢asna zdravila za premedikacijo
preberite povzetek glavnih znacilnosti zdravila. Zdravilo ni namenjeno za uporabo pri pediatri¢ni populaciji za zdravljenje NSCLC. Pri
starejsih in pri bolnikih z blago ali zmerno okvaro ledvic ali z blago okvaro jeter prilaganjanje odmerka ni potrebno. Pri bolnikih s hudo
okvaro ledvic ali z merno ali hudo okvaro jeter je potrebna previdnost, saj amivantamaba pri tej populaciji bolnikov niso preucili.
Nacin uporabe: Zdravilo je namenjeno samo za subkutano uporabo. Zdravilo v subkutani obliki ni namenjeno intravenski uporabi in

se ga sme odmerjati izkljuéno s subkutano injekcijo in v predpisanem odmerku. Za navodila za rokovanje z zdravilom pred
odmerjanjem glejte povzetek glavnih znacilnosti zdravila. Ustrezen volumen zdravila v subkutani obliki injicirajte v podkozno tkivo na
trebuhu, injiciranje pa naj traja priblizno 5 minut. Zdravila ne injicirajte na druge dele telesa, ker o tem ni na voljo nobenih podatkov.
Ce bolnika boli, za nekaj Gasa prekinite ali upogasnite injiciranje. Ce s prekinitvijo ali po¢asnejsim injiciranjem bole¢ine ni mogodée
ublaziti, lahko preostanek odmerka injicirate na drugi strani trebuha. Ce za odmerjanje uporabljate komplet za subkutano infundiranje,
zagotovite, da bolnik po infuzijski liniji prejme celoten odmerek. Za izpiranje preostanka zdravila iz infuzijske linije se lahko uporabi
raztopino natrijevega klorida 9 mg/ml (0,9%) za injiciranje. Zdravila ne injicirajte na mestih, kjer so na kozi tetovaze ali brazgotine, ali
na predelih, kjer je koza rdeca, podpluta, obcutljiva, trda ali poskodovana, in v oddaljenosti do 5 cm okrog periumbilikalnega predela.
Pri naslednjih injekcijah menjavajte mesto injiciranja. Kontraindikacije: Preobcutljivost na ucinkovino(e) ali katero koli pomozno
snov. Posebna opozorila in previdnostni ukrepi: Z namenom izbolj$anja sledljivosti bioloskih zdravil je treba jasno zabeleziti ime
in Stevilko serije uporabljenega zdravila. Pri bolnikih, zdravljenih z zdravilom v subkutani obliki, je prihajalo do reakcij pri odmerjanju
zdravila. Pred prvim injiciranjem (1. teden, 1. dan) je treba za zmanj$anje tveganja reakcij po odmerjanju dajati antihistaminike,
antipiretike in glukokortikoide. Pri naslednjih odmerkih je treba uporabiti antihistaminike in antipiretike. Bolnike je treba zdraviti v
okolju z ustrezno medicinsko podporo za zdravljenje reakcij po odmerjanju. Injiciranje je treba prekiniti ob prvih znakih reakcije po
odmerjanju katere koli resnosti, ¢e do tega pride med potekom injiciranja, in uporabiti ustrezna zdravila, kot je klini¢no indicirano. Po
prenehanju simptomov je treba z injiciranjem nadaljevati. Pri reakcijah po odmerjanju 4. stopnje ali ponavljajocih se reakcijah 3.
stopnje je treba zdravilo trajno ukiniti. Pri bolnikih, zdravljenih z amivantamabom, so porocali o ILD ali nezelenih ucinkih, podobnih
ILD (npr. pnevmonitis), vklju¢no s smrtnimi primeri. Bolnike je treba spremljati glede simptomoyv, ki kazejo na ILD/pnevmonitis (npr.
dispneja, kaselj, povisana telesna temperatura). Ce se pojavijo simptomi, je treba zdravljenje z zdravilom prekiniti do preiskave teh
simptomov. Sum na ILD ali nezelene ucinke, podobne ILD je treba oceniti in po potrebi uvesti ustrezno zdravljenje. Pri bolnikih s
potrjeno ILD ali nezelenimi ucinki, podobnimiILD je treba zdravljenje z zdravilom trajno ukiniti. Pri bolnikih, ki so prejemali amivantamab
v subkutani obliki v kombinaciji z lazertinibom, so poro¢ali o VTE, vkljuéno z globoko vensko trombozo in plju¢éno embolijo. Bolniki
morajo skladno s kliniénimi smernicami prejemati profilakti¢ne odmerke neposredno delujoéega peroralnega antikoagulanta (DOAC)
ali nizkomolekularnega heparina (LMWH). Uporaba antagonistov vitamina K ni priporocljiva. Spremljati je treba znake in simptome
VTE dogodkov. Bolnike, pri katerih pride do VTE dogodkoy, je treba zdraviti z antikoagulanti v skladu s klini¢no indikacijo. Pri VTE
dogodkih, ki so povezani s klinicno nestabilnostjo, je treba zdravljenje prekiniti, dokler bolnik ni klinicno stabilen. Po stabilizaciji je
ponovno mogoée uvesti obe zdravili z enakim odmerkom kot pred prekinitvijo. Ce pride do ponovitve kljub ustreznim odmerkom
antikoagulantov, je treba zdravilo ukiniti. Zdravljenje z lazertinibom je mogoc¢e nadaljevati z enakim odmerkom. Pri bolnikih, zdravljenih
z amivantamabom v subkutani obliki, so se pojavili izpuscaj (vkljuéno z akneiformnim dermatitisom), pruritus in suha koza. Bolnikom
je treba narociti, naj omejijo izpostavljenost soncu med in 2 meseca po zdravljenju z zdravilom. Priporocljiva so zascitna oblacila in
uporaba kreme za sonéenje z zas¢ito UVA/UVB Sirokega spektra. Priporocen je profilakti¢en pristop za preprecevanje pojava
izpuscaja. To vkljucuje profilakticno zdravljenje ob uvedbi zdravljenja, in sicer s peroralnimi antibiotiki (kot sta doksiciklin ali minociklin
100 mg dvakrat na dan), ki se zacne 1. dan in se nadaljuje prvih 12 tednov zdravljenja. Po zakljucku zdravljenja s peroralnimi antibiotiki
pa se naslednjih 9 mesecev zdravljena uporablja lokalni antibioticni losjon za lasisce (npr. klindamicin 1%). Za kozo obraza in celega
telesa (razen lasisc¢a) je priporocljiva uporaba nekomedogene vlaZilne kreme, za umivanje rok in stopal pa je od prvega dne dalje in v
celotnem poteku zdravljenja priporocljiva uporaba raztopine klorheksidina. Priporocljivo je, da ima bolnik v ¢asu zacetnega
odmerjanja na voljo recept za lokalne in/ali peroralne antibiotike in lokalne kortikosteroide, da se ¢im bolj zmanj$a morebitna zamuda
pri reaktivnem zdravljenju, Ge se kljub profilakticnemu zdravljenju pojavi izpuséaj. Ce se pojavijo kozne reakcije, je treba zagotoviti
podporno oskrbo in uporabiti lokalne kortikosteroide ter lokalne in/ali peroralne antibiotike. Pri nezelenih ucinkih 3. stopnje ali
slabem prenasanju nezelenih uc¢inkov 2. stopnje je treba uporabiti tudi sistemske antibiotike in peroralne steroide. Bolnike s hudim
izpu$cajem z atipi¢nim videzom ali porazdelitvijo ali z nezadostnimizbolj$anjem v 2 tednih je treba nemudoma napotiti k dermatologu.
Glede naresnost je treba odmerek zdravila zmanjsati, prekiniti ali ga trajno ukiniti. Porocali so o toksi¢ni epidermalni nekrolizi (TEN).
Ce je TEN potrjena, je treba zdravljenje s tem zdravilom ukiniti. Pri bolnikih, zdravljenih z amivantamabom, so se pojavile oGesne
bolezni, vklju¢no s keratitisom. Bolnike s poslabsanjem ocesnih simptomov je treba nemudoma napotiti k oftalmologu, hkrati pa
morajo prenehati z uporabo kontaktnih le¢, dokler se simptomi ne ocenijo. Zdravilo vsebuje manj kot 1 mmol natrija na odmerek, kar
v bistvu pomeni ‘brez natrija. Zdravilo vsebuje polisorbat 80. Polisorbati lahko povzrocijo preobcutljivostne reakcije. Medsebojno
delovanje z drugimi zdravili in druge oblike interakcij: Studij medsebojnega delovanja z drugimi zdravili niso izvedli. Ker gre za
monoklonsko protitelo IgG1, je malo verjetno, da bi izlo¢anje preko ledvic in presnova nespremenjenega amivantamaba z jetrnimi
encimi predstavljala poglavitna nacina izlocanja iz telesa. Ni pri¢akovati, da bi razlike v aktivnosti encimov, ki presnavljajo zdravila,
vplivale naizlo¢anje amivantamaba. Zaradi velike afinitete do edinstvenega epitopa na EGFR in MET ni pri¢akovati, da bi amivantamab
spremenil encime, ki presnavljajo zdravila. Uporabi Zivih oziroma Zivih atenuiranih cepiv se je treba pri bolnikih izogibati v ¢asu
prejemanja amivantamaba. Noseénost in dojenje: Zenske v rodni dobi morajo uporabljati uginkovito kontracepcijo med zdravljenjem
in do 3 mesece po zdravljenju z amivantamabom. Zdravila se ne sme uporabljati med nosec¢nostjo, razen ce je korist zdravljenja pri
7enski vedja od moznega tveganja za plod. Ce bolnica zanosi med zdravljenjem s tem zdravilom, jo je treba seznaniti z moznim
tveganjem za plod. Ni znano, ali se amivantamab pri ljudeh izlo¢a v materino mleko. Znano je, da se ¢loveska protitelesa IgG v prvih
nekaj dneh po porodu izlo¢ajo v materino mleko, njihova koncentracija pa se nato kmalu zniza. V tem kratkem obdobju takoj po
porodu ni mogoce izkljuéiti tveganja za dojenega otroka. Odlociti se je treba, ali prekiniti dojenje ali prekiniti oziroma opustiti
zdravljenje z amivantamabom, pri Gemer je treba upostevati koristi dojenja za otroka in koristi zdravljenja za mater. Nezeleni uéinki:
Nezeleni u¢inki v monoterapiji: hipoalbuminemija, zmanjsan apetit, hipokalciemija, hipokaliemija, hipomagneziemija, omotica, okvare
vida, rast trepalnic, druge ocesne bolezni, keratitis, uveitis, intersticijska bolezen pljuc, driska, stomatitis, navzea, zaprtje, bruhanje,
bolecine v trebuhu, hemoroidi, zvisSana koncentracija alanin aminotransferaze, zviSana koncentracija aspartat aminotransferaze,
zvisana koncentracija alkalne fosfataze v krvi, izpuscaj, toksicni ucinki na nohtih, suha koza, pruritus, toksi¢na epidermalna nekroliza,
mialgija, edem, utrujenost, pireksija, infuzijske reakcije. NeZeleni ucinki v kombinaciji z lazertinibom: hipoalbuminemija, zmanjsan
apetit, hipokalciemija, hipokaliemija, hipomagneziemija, parestezija, omotica, druge ocesne bolezni, okvara vida, keratitis, rast
trepalnic, venski tromboembolizem, intersticijska bolezen plju¢, stomatitis, driska, zaprtje, navzea, bruhanje, bolecine v trebuhu,
hemoroidi, hepatotoksicnost, izpuscaj, toksicni ucinki na nohtih, suha koza, pruritus, sindrom palmarno-plantarne eritrodizestezije,
urtikarija, bolecine v misicah, misi¢ni kr¢i, edem, utrujenost, pireksija, reakcija na mestu injiciranja, reakcije po odmerjanju. Za popoln
seznam nezelenih ucinkov zdravila, tudi tistih v kombinaciji z lazertinibom ter v kombinaciji s karboplatinom in pemetreksedom glejte
Povzetek glavnih znacilnosti zdravila. Imetnik DzP: Janssen-Cilag International NV, Turnhoutseweg 30, 2340 Beerse, Belgija
Predstavnik imetnika DzP v Sloveniji: Johnson & Johnson d.0.0., Smartinska cesta 53, Ljubljana.

Rezim izdajanja zdravila: H Datum zadnje revizije besedila: 20. februar 2026

Pred predpisovanjem preberite zadnji odobreni povzetek glavnih znacilnosti zdravila! Povzetek glavnih znacilnosti zdravila s
podrobnejsimi informacijami o zdravilu je dostopen pri predstavniku imetnika dovoljenja za promet.

SKRAJSAN POVZETEK GLAVNIH ZNACILNOSTI ZDRAVILA Lazcluze

'V Za to zdravilo se izvaja dodatno spremljanje varnosti. Tako bodo hitreje na voljo nove informacije o njegovi varnosti. Zdravstvene
delavce napro$amo, da poroc¢ajo o katerem koli domnevnem nezelenem ucinku zdravila. Glejte poglavie 4.8 povzetka glavnih
znadilnosti zdravila, kako poroéati o neZelenih ucinkih.

Ime zdravila: Lazcluze 80 mg in 240 mg filmsko obloZene tablete Kakovostna in koliinska sestava: lazertinib (v obliki mesilata
monohidrata), hidrofobni koloidni silicijev dioksid, premrezeni natrijev karmelozat (E468), mikrokristalna celuloza (E460 (i), manitol
(E421), magnezijev stearat (E572), makrogol in polivinil alkohol, graftkopolimer(E1209), polivinilalkohol (E1203), glicerol monokaprilat
monokaprinat tipa | (E471), titanov dioksid (E171), smukec (E553b), rumeni Zelezov oksid (E172) (80 mg tablete), rdeci zelezov oksid
(E172) (240 mg tablete), ¢rni Zelezov oksid (E172) (240 mg tablete). Indikacije: V kombinaciji z amivantamabom za prvo linijo

zdravljenja odraslih bolnikov z napredovalim nedrobnoceli¢nim rakom plju¢ (NSCLC) z mutacijami gena receptorja za epidermalni
rastni faktor (EGFR) z delecijami v eksonu 19 ali substitucijo L858R v eksonu 21. Odmerjanje in naéin uporabe: Zdravljenje z
zdravilom mora uvesti zdravnik, ki ima izkusnje z uporabo zdravil za zdravljenje raka. Zdravilo mora aplicirati zdravstveni delavec, ki
ima na voljo ustrezno medicinsko opremo za obvladovanje infuzijskih reakcij, Ce se pojavijo. Pred zacetkom zdravljenja je treba z
validirano testno metodo ugotoviti prisotnost mutacije gena EGFR v vzorcih tumorskega tkiva ali plazme. Ce v vzorcu plazme ni bila
odkrita nobena mutacija, je treba tumorsko tkivo testirati, Ce je na voljo dovolj velik in kakovosten vzorec, zaradi moznosti lazno
negativnih rezultatov s plazemskim testom. Odmerjanje: Priporoceni odmerek zdravila je 240 mg enkrat na dan v kombinaciji z
amivantamabom. Zdravilo je priporocljivo dati kadar koli pred amivantamabom, kadar ju bolnik prejema na isti dan. Venski
trombemboli¢ni dogodki (VTE) pri so¢asni uporabi z amivantamabom: Ob uvedbi zdravljenja je treba pri bolnikih, ki prejemajo
zdravilo v kombinaciji z amivantamabom uporabiti profilakti¢ne antikoagulante za preprecevanje venskih trombemboli¢nih dogodkov
(VTE). Bolniki naj skladno s kliniénimi smernicami prejemajo profilakticne odmerke neposredno delujo¢ega peroralnega
antikoagulanta (DOAC) ali nizkomolekularnega heparina (LMWH). Uporaba antagonistov vitamina K ni priporocljiva. KoZne in nohtne
reakcije: Bolnikom je treba narociti, naj omejijo izpostavljanje soncu med zdravljenjem in 2 meseca po zakljuc¢ku kombiniranega
zdravljenja z zdravilom. Za suhe predele je priporocljiva uporaba emolientne (negovalne) kreme brez alkohola. Trajanje zdravljenja:
Zdravlienje je treba nadaljevati do napredovanja bolezni ali nesprejemljive toksiénosti. lzpuséeni odmerek: Ce bolnik ne prejme
nadrtovanega odmerka zdravila, ga lahko prejme v naslednjih 12 urah. Ce mine veé kot 12 ur od ¢asa, ko bi moral prejeti odmerek,
bolnik ne sme prejeti izpusc¢enega odmerka, naslednji odmerek pa mora prejeti po obi¢ajnem razporedu. Za prilagajanje odmerka v
primeru nezelenih ucinkov glejte Povzetek glavnih znacilnosti zdravila. Starejsi: Prilagajanje odmerka ni potrebno. Okvara ledvic:
Prilagajanje odmerka ni potrebno pri bolnikih z blago, zmerno ali hudo okvaro ledvic. Podatki pri bolnikih s hudo okvaro ledvic so
omejeni. Podatki farmakokineti¢ne analize lazertiniba pri bolnikih s konéno ledvi¢no odpovedjo niso znani. Pri bolnikih s konéno
ledviéno odpovedjo je potrebna previdnost. Okvara jeter: Pri bolnikih z blago ali zmerno okvaro jeter prilagajanje odmerka ni
potrebno. Podatki farmakokineti¢ne analize lazertiniba pri bolnikih s hudo okvaro jeter niso znani. Pri bolnikih s hudo okvaro jeter je
potrebna previdnost. Pediatricna populacija: Lazertinib ni namenjen za uporabo pri pediatri¢ni populaciji za zdravljenje NSCLC.
Nacin uporabe: Zdravilo je namenjeno peroralni uporabi. Tablete je treba pogoltniti cele, lahko se jih jemlje skupaj s hrano ali brez.
Tablet se ne sme drobiti, lomiti ali zvegiti. Ce kadar koli po zauzitju zdravila pride do bruhanja, je treba naslednji odmerek vzeti
naslednji dan. Kontraindikacije: Preobcutljivost na u¢inkovino(e) ali katero koli pomozno snov. Posebna opozorila in previdnostni
ukrepi: Intersticijska bolezen pljuc/pnevmonitis: Pri bolnikih, ki so prejemali lazertinib in amivantamab, so porocali o intersticijski
bolezni plju¢ (ILD) ali nezelenih u¢inkih podobnih ILD (npr. pnevmonitisu), vklju¢no s smrtnimi primeri. Bolniki z anamnezo ILD, ILD
povzroc¢eno z zdravili, radiacijskim pnevmonitisom, zaradi katerega so potrebovali zdravljenje s steroidi, ali bolniki z znaki klinicno
aktivne ILD niso bili vkljuceni v osnovno klinicno $tudijo. Bolnike je treba spremljati glede simptomov, ki kazejo na ILD/pnevmonitis
(npr. dispneja, kadelj, povisana telesna temperatura). Ce se pojavijo simptomi, je treba zdravljenje z zdravilom prekiniti do preiskave
teh simptomov. Sum na ILD ali nezelene ucinke podobne ILD je treba oceniti in po potrebi uvesti ustrezno zdravljenje. Pri bolnikih s
potrjeno ILD ali nezelenimi ucinki, podobnimi ILD je treba zdravljenje z zdravilom trajno ukiniti. Venski trombemboli¢ni dogodki (VTE):
Pri bolnikih, ki so prejemali zdravilo v kombinaciji z amivantamabom, so porocali o VTE, vklju¢no z globoko vensko trombozo in
pliuéno embolijo, vkljuéno s smrtnimi primeri. Bolniki naj skladno s klini¢nimi smernicami prejemajo profilakticne odmerke bodisi
neposredno delujo¢ega peroralnega antikoagulanta (DOAC) ali nizkomolekularnega heparina (LMWH). Uporaba antagonistov
vitamina K ni priporocljiva. Spremljati je treba znake in simptome VTE dogodkov. Bolnike, pri katerih pride do VTE dogodka, je treba
zdraviti z antikoagulanti v skladu s klinicno indikacijo. Pri VTE dogodkih, ki so povezani s klinicno nestabilnostjo, je treba zdravljenje
prekiniti, dokler bolnik ni kliniéno stabilen. Po stabilizaciji je ponovno mogoce uvesti obe zdravili z enakim odmerkom kot pred
prekinitvijo. Ce pride do ponovitve kljub ustreznim odmerkom antikoagulantov, je treba amivantamab trajno ukiniti. Zdravljenje z
zdravilom je mogoce nadaljevati z enakim odmerkom. KoZne in nohtne reakcije: Pri bolnikih, zdravljenih z lazertinibom v kombinaciji
z amivantamabom, so se pojavili izpuscaj (vkljuéno z akneiformnim dermatitisom), pruritus in suha koza. Bolnikom je treba naroditi,
naj omejijo izpostavljanje soncu med in 2 meseca po kombiniranem zdravljenju z zdravilom. Priporocljiva so zas¢itna oblacila in
uporaba kreme za soncenje z zascito UVA/UVB Sirokega spektra. Priporocen je profilakticen pristop za preprecevanje pojava
izpuscaja. To vkljuéuje profilakti¢éno zdravljenje ob uvedbi zdravljenja, in sicer s peroralnimi antibiotiki (kot sta doksiciklin ali minociklin
100 mg dvakrat na dan), ki se za¢ne 1. dan in se nadaljuje prvih 12 tednov zdravljenja. Po zakljucku zdravljenja s peroralnimi antibiotiki
pa se naslednjih 9 mesecev zdravljenja uporablja lokalni antibioticni losjon za lasis¢e (npr. klindamicin 1%). Za koZo obraza in celega
telesa (razen lasisca) je priporocljiva uporaba nekomedogene vlazilne kreme, za umivanje rok in stopal pa je od prvega dne dalje in v
celotnem poteku zdravljenja priporocljiva uporaba raztopine klorheksidina. Priporocljivo je, da ima bolnik v ¢asu zacetnega
odmerjanja na voljo recept za dodatne lokalne in/ali peroralne antibiotike in lokalne kortikosteroide, da se ¢im bolj zmanjsa morebitna
zamuda pri reaktivnem zdravljenju, e se kljub profilaktiGnemu zdravljenju pojavi izpuséaj. Ce se pojavijo kozne ali nohtne reakciie, je
treba zagotoviti podporno oskrbo in uporabiti lokalne kortikosteroide ter lokalne in/ali peroralne antibiotike. Pri nezelenih ucinkih 3.
stopnje ali slabem prenasanju nezelenih ucinkov 2. stopnje je treba uporabiti tudi sistemske antibiotike in peroralne steroide,
razmisliti pa je treba tudi o posvetu z dermatologom. Glede na resnost je treba razmisliti o zmanjsanju, prekinitvi ali dokoncni ukinitvi
odmerka zdravila. Ocesne bolezni: Pri bolnikih, zdravljenih z lazertinibom v kombinaciji z amivantamabom, so se pojavile ocesne
bolezni, vkljucno s keratitisom. Bolnike s poslabsanjem ocesnih simptomov je treba nemudoma napotiti k oftalmologu, hkrati pa
morajo prenehati z uporabo kontaktnih le¢, dokler se simptomi ne ocenijo. Pomozne snovi: To zdravilo vsebuje manj kot 1 mmol (23
mg) natrija na tableto, kar v bistvu pomeni “brez natrija”. Medsebojno delovanje z drugimi zdravili in druge oblike interakcij:
Moc¢ni induktorji CYP3A4 lahko znizajo koncentracijo lazertiniba v plazmi. Lazertinib lahko zvisa koncentracije substratov CYP3A4
in BCRP v plazmi. U¢inkovine, ki lahko vplivajo na koncentracijo lazertiniba v plazmi: Induktorji CYP3A4: Socasni uporabi zdravila
skupaj z mo¢nimi induktorji CYP3A4 (kot so karbamazepin, fenitoin, rifampicin, Sentjanzevka) se je treba izogibati. Tudi socasna
uporaba zdravila z zmernimi induktorji CYP3A4 (kot so bosentan, efavirenz, modafinil) lahko zniza koncentracijo lazertiniba v plazmi,
zato je pri uporabi zmernih induktorjev CYP3A4 potrebna previdnost. Zaviralci CYP3A4: Pri uporabi zdravila skupaj z zaviralci
CYP3A4 zacetnega odmerka ni treba prilagoditi. Zdravila, ki zmanjsujejo izlo¢anje Zelodcne kisline: Pri soCasni uporabi zdravila in
zdravil, ki zmanjSujejo izlo¢anje Zelod¢ne kisline, prilagajanje odmerka ni potrebno. U¢inkovine, na katerih koncentracijo v plazmi
lahko vpliva zdravilo Lazcluze: Substrati CYP3A4: Pri uporabi u¢inkovin, ki imajo ozko terapevtsko okno in so substrati CYP3A4, (npr.
ciklosporin, everolimus, pimozid, kinidin, sirolimus, takrolimus) je potrebna previdnost, saj lazertinib lahko zvisa njihovo koncentracijo
v plazmi. Substrati BCRP: Pri uporabi ucinkovin, ki imajo ozko terapevtsko okno in so substrati BCRP, (npr. sunitinib) je potrebna
previdnost, saj lazertinib lahko zvisa njihovo koncentracijo v plazmi. Substrati CYP1A2: Indukcije CYP1A2 ni mogoce izkljugiti. Zato je
pri so¢asni uporabi s substrati CYP1A2 (npr. tizanidin) potrebna previdnost. Noseénost in dojenje: Zenskam v rodni dobi je treba
svetovati, naj uporabljajo u¢inkovito kontracepcijo med zdravljenjem in do 3 mesece po zdravljenju. Bolnikom moskega spola, katerih
partnerke so v rodni dobi, je treba svetovati, naj uporabljajo u¢inkovito kontracepcijo (npr. kondom) in naj ne darujejo ali shranjujejo
sperme v ¢asu zdravljenja in Se 3 tedne po prejemu zadnjega odmerka. Lazertiniba se ne sme uporabljati v ¢asu noseénosti, razen
&e koristi zdravljenja za mater pretehtajo mozna tveganja za plod. Ce bolnica zanosi v ¢asu zdravljenja s tem zdravilom, jo je treba
seznaniti z moznim tveganjem za plod. Ni znano, ali se lazertinib ali njegovi presnovki izlo¢ajo v materino mleko oziroma ali vplivajo
na nastajanje materinega mleka. Tveganja za dojenega otroka ni mogoce izkljuciti, zato je treba bolnicam svetovati, naj ne dojijo v
¢asu zdravljenja in $e 3 tedne po prejemu zadnjega odmerka lazertiniba. Nezeleni uéinki: NeZeleni ucinki pri bolnikih, ki so prejemali
lazertinib v kombinaciji z amivantamabom: Zelo pogosti: hipoalbuminemija, zmanj$an apetit, hipokalciemija, hipokaliemija, parestezija,
omotic¢nost, druge ocesne bolezni, venski trombembolizem, driska, stomatitis, navzea, zaprtje, bruhanje, bolecine v trebuhu,

reakcija. Pogosti: hipomagneziemija, okvara vida, rast trepalnic, keratitis, intersticijska bolezen plju¢/pnevmonitis, hemoroidi,
sindrom palmarno-plantarne eritrodizestezije, urikarija. Za popoln seznam nezelenih ucinkov glejte Povzetek glavnih znacilnosti
zdravila. Imetnik DzP: Janssen-Cilag International NV, Turnhoutseweg 30, 2340 Beerse, Belgija Predstavnik imetnika DzP v
Sloveniji: Johnson & Johnson d.0.0., Smartinska cesta 53, Ljubljana.

Rezim izdajanja zdravila: Rp/Spec Datum zadnje revizije besedila: 12. februar 2026

Pred predpisovanjem preberite zadnji odobreni povzetek glavnih znacilnosti zdravila! Povzetek glavnih znacilnosti zdravila s
podrobnejsimi informacijami o zdravilu je dostopen pri predstavniku imetnika dovoljenja za promet.

SAMO ZA STROKOVNO JAVNOST | CP-575796
Datum priprave: april 2026



SKRAJSAN POVZETEK GLAVNIH ZNACILNOSTI ZDRAVILA Rybrevant

V¥ Za to zdravilo se izvaja dodatno spremljanje varnosti. Tako bodo hitreje na voljo nove informacije o njegovi varnosti. Zdravstvene delavce naprosamo, da porocajo o katerem koli
domnevnem nezelenem ucinku zdravila. Glejte poglavje 4.8 povzetka glavnih znacilnosti zdravila, kako poro¢ati o nezelenih ucinkih.

Ime zdravila: Rybrevant 350 mg koncentrat za raztopino za infundiranje Kakovostna in koli¢inska sestava: amivantamab, EDTA dinatrijeva sol dihidrat, L-histidin, L-histidinijev
klorid monohidrat, L-metionin, polisorbat 80 (E433), saharoza, voda za injekcije. Indikacije: V kombinaciji z lazertinibom za prvo linijo zdravljenja odraslih bolnikov z napredovalim
nedrobnoceli¢nim rakom plju¢ (NSCLC - non small cell lung cancer) z mutacijami gena receptorja za epidermalni rastni faktor (EGFR) z delecijamio v eksonu 19 ali substitucijo L8B58R
v eksonu 21. V kombinaciji s karboplatinom in pemetreksedom za zdravljenja odraslih bolnikov z napredovalim NSCLC z mutacijami gena EGFR z delecijami v eksonu 19 ali substitucijo
L858R v eksonu 21 po neuspesnem predhodnem zdravljenju, ki vklju¢uje EGFR zaviralec tirozin kinaze (TKI). V kombinaciji s karboplatinom in pemetreksedom za prvo linijo zdravljenja
odraslih bolnikov z napredovalim NSCLC z aktivirajocimi mutacijami gena EGFR z insercijo v eksonu 20. Kot samostojno zdravilo za zdravljenje odraslih bolnikov z napredovalim
NSCLC z aktivirajocimi mutacijami gena EGFR z insercijo v eksonu 20 po neuspesnem zdravljenju s kemoterapijo na osnovi platine. Odmerjanje in nacin uporabe: Zdravljenje z
zdravilom mora uvesti in nadzorovati zdravnik, ki ima izkusnje z uporabo zdravil za zdravljenje raka. Zdravilo mora dajati zdravstveni delavec, ki ima na voljo ustrezno medicinsko
opremo za obvladovanje infuzijskih reakcij, e se pojavijo. Pred zacetkom zdravljenja je treba z validirano testno metodo ugotoviti prisotnost mutacije gena EGFR v vzorcih tumorskega
tkiva ali plazme. Ce v vzorcu plazme ni bila odkrita nobena mutacija, je treba tumorsko tkivo testirati, ¢e je na voljo dovolj velik in kakovosten vzorec, zaradi moznosti lazno negativnih
rezultatov s plazemskim testom. Testiranje je mogoce opraviti kadar koli od postavitve diagnoze do zacetka zdravljenja. Ko je status mutacije gena EGFR potrjen, testiranja ni treba
ve¢ ponavljati Odmerjanje: Vsake 3. tedne: Priporoc¢eni odmerki v kombinaciji s karboplatinom in pemetreksedom so 1400 mg (izhodi$¢na telesna masa bolnika < 80 kg) ali 1750 mg
(izhodiscna telesna masa bolnika = 80 kg) z intravensko infuzijo. Shema odmerjanja zdravila v kombinaciji s karboplatinom in pemetreksedom: 1. do 4. teden tedensko odmerjanje
(skupno 4 odmerki), nato od 7. tedna naprej odmerjanje vsake 3 tedne. Pri uporabi v kombinaciji s karboplatinom in pemetreksedom je treba zdravilo infundirati po infuziji karboplatina
in pemetrekseda v naslednjem vrstnem redu: pemetreksed, karboplatin in nato zdravilo Rybrevant. Vsaka 2. tedna: Priporo¢eni odmerek v monoterapiji ali v kombinaciji z lazertinibom
je 1050 mg (izhodis¢na telesna masa bolnika < 80 kg) ali 1400 mg (izhodi$¢na telesna masa bolnika = 80 kg) z intravensko infuzijo. Shema odmerjanja zdravila v monoterapiji: 1. do 4.
teden tedensko odmerjanje (skupno 4 odmerki), nato od 5. tedna naprej odmerjanje vsaka 2 tedna. Pri odmerjanju v kombinaciji z lazertinibom je priporocljivo dati zdravilo kadar koli
po odmerjanju lazertiniba, kadar ju bolnik prejema na isti dan. Za informacije o priporo¢enem odmerjanju lazertiniba glejte povzetek glavnih znacilnosti zdravila. Priporocljivo je, da se
bolniki zdravijo s tem zdravilom do napredovanja bolezni ali nesprejemljive toksiénosti. Ce bolnik ne prejme nadrtovanega odmerka, ga mora prejeti ¢im prej in ustrezno prilagoditi
shemo odmerjanja ter ohraniti interval zdravljenja. Za zmanj$anje tveganja za infuzijske reakcije je treba uporabiti premedikacijo. Prilagajanje odmerka: Odmerjanje je treba prekiniti v
primeru nezelenih udinkov 3. ali 4. stopnje, dokler se nezeleni uginek ne ublazi do < 1. stopnje ali izhodi$énega stanja. Ce prekinitev traja 7 dni ali manj, ponovno uvedite trenutni
odmerek. Ce je prekinitev dalj$a od 7 dni, je priporoéljiva ponovna uvedba z zmanj$anim odmerkom. Pri odmerjanju v kombinaciji z lazertinibom za informacije o prilagajanju odmerka
glejte povzetek glavnih znacilnosti zdravila. Priporo¢ena soc¢asna zdravila: Dva dneva pred prvo infuzijo zdravila morajo bolniki dvakrat na dan prejeti 8 mg deksametazona peroralno.
Na dan prve infuzije (1. teden, 1. dan) morajo bolniki eno uro pred infuzijo, poleg iV. deksametazona, prejeti Se 8 mg deksametazona p.o. za dodatno zmanjsanje tveganja infuzijskih
reakcij. Pred infundiranjem (1. teden, 1. in 2. dan) je treba za zmanj$anje tveganja infuzijskih reakcij dajati antihistaminike, antipiretike in glukokortikoide. Pri naslednjih odmerkih je treba
dajati antihistaminike in antipiretike. Po daljsi prekinitvi odmerjanja je treba ponovno uvesti tudi glukokortikoide. Antiemetike je treba uporabiti po potrebi. Za podrobna navodila glede
specificnega prilagajanja odmerkov infundiranja v primeru posameznih nezelenih ucinkov preberite povzetek glavnih znacilnosti zdravila. Za priporocena socasna zdravila za
premedikacijo pred infuzijo preberite povzetek glavnih znacilnosti zdravila. Zdravilo ni namenjeno za uporabo pri pediatri¢ni populaciji za zdravljenje nedrobnoceli¢nega raka pljuc. Pri
starejsih in pri bolnikih z blago ali zmerno okvaro ledvic ali jeter prilaganjanje odmerka ni potrebno. Pri bolnikih s hudo okvaro ledvic ali jeter je potrebna previdnost, saj amivantamaba
pri tej populaciji bolnikov niso preucili. Nacin uporabe: Intravenska infuzija po red¢enju s sterilno raztopino glukoze 50 mg/ml ali raztopino natrijevega klorida 9 mg/ml za injiciranje.
Zdravilo je treba dajati preko linijskega filtra. Za podrobnejsa navodila glede redcenja zdravila pred dajanjem, hitrosti infundiranja in ravnanja v primeru infuzijskih reakcij glejte
povzetek glavnih znacilnosti zdravila. Kontraindikacije: Preobcutljivost na ucinkovino(e) ali katero koli pomozno snov. Posebna opozorila in previdnostni ukrepi: Z namenom
izbolj$anja sledljivosti bioloskih zdravil je treba jasno zabeleziti ime in Stevilko serije uporabljenega zdravila. Pri bolnikih, zdravljenih z amivantamabom, je pogosto prislo do infuzijskih
reakcij. Pred prvo infuzijo (1. teden) je treba za zmanj$anje tveganja infuzijskih reakcij dajati antihistaminike, antipiretike in glukokortikoide. Pri naslednjih odmerkih je treba uporabiti
antihistaminike in antipiretike. Zac¢etna infuzija mora biti dana v deljenem odmerku v 1. tednu, 1. in 2. dan. Bolnike je treba zdraviti v okolju z ustrezno medicinsko podporo za zdravljenje
infuzijskih reakcij. Infundiranje je treba prekiniti ob prvih znakih infuzijske reakcije katere koli resnosti in uporabiti ustrezna zdravila. Po prenehanju simptomov je treba ponovno uvesti
infuzijo s 50 % prejsnje hitrosti. Pri ponavljajoc¢ih se infuzijskih reakcijah 3. in 4. stopnje je treba uporabo amivantamaba trajno ukiniti. Pri bolnikih, zdravljenih z amivantamabom, so
porocali o intersticijski bolezni pljuc (ILD) ali nezelenih ucinkih, podobnih ILD (npr. pnevmonitis), vklju¢no s smrtnimi primeri. Bolnike je treba spremljati glede simptomov, ki kazejo na
ILD/pnevmonitis (npr. dispneja, kaselj, povisana telesna temperatura) in ¢e se pojavijo, zdravljenje z zdravilom prekiniti do preiskave teh simptomov. Sum na ILD ali nezelene ucinke,
podobne ILD je treba oceniti in po potrebi uvesti ustrezno zdravljenje. Pri bolnikih s potrjeno ILD ali nezelenimi ucinki, podobnimi ILD je treba zdravljenje z amivantamabom trajno
ukiniti. Pri bolnikih, ki so prejemali zdravilo v kombinaciji z lazertinibom, so porocali o VTE, vklju¢no z globoko vensko trombozo in pljué¢no embolijo, vklju¢no s smrtnimi primeri. Bolniki
morajo skladno s klini¢nimi smernicami prejemati profilakticne odmerke neposredno delujocega peroralnega antikoagulanta (DOAC) ali nizkomolekularnega heparina (LMWH).
Uporaba antagonistov vitamina K ni priporocljiva. Spremljati je treba znake in simptome VTE dogodkov. Bolnike, pri katerih pride do VTE dogodkov, je treba zdraviti z antikoagulanti
v skladu s klini¢no indikacijo. Pri VTE dogodkih, ki so povezani s klinicno nestabilnostjo, je treba zdravljenje prekiniti, dokler bolnik ni klinicno stabilen. Po stabilizaciji je ponovno
mogoce uvesti obe zdravili z enakim odmerkom kot pred prekinitvijo. Ce pride do ponovitve kljub ustreznim odmerkom antikoagulantoy, je treba zdravilo ukiniti. Zdravljenje z
lazertinibom je mogoce nadaljevati z enakim odmerkom. Pri bolnikih, zdravljenih z amivantamabom, so se pojavili izpuscaj (vkljuc¢no z akneiformnim dermatitisom), pruritus in suha
koZa. Bolnikom je treba narociti, naj omejijo izpostavljenost soncu med in 2 meseca po zdravljenju s tem zdravilom. Priporocljiva so zas¢itna obladila in uporaba kreme za soncenje z
zascito UVA/UVB sirokega spektra. Priporocen je profilakticen pristop za preprecevanje pojava izpuscaja. To vkljucuje profilakticno zdravljenje ob uvedbi zdravljenja, in sicer s
peroralnimi antibiotiki (kot sta doksiciklin ali minociklin 100 mg dvakrat na dan), ki se zacne 1. dan in se nadaljuje prvih 12 tednov zdravljenja. Po zaklju¢ku zdravljenja s peroralnimi
antibiotiki pa se naslednjih 9 mesecev zdravljena uporablja lokalni antibioticni losjon za lasis¢e (npr. klindamicin 1%). Za kozo obraza in celega telesa (razen lasisca) je priporocljiva
uporaba nekomedogene vlazilne kreme, za umivanje rok in stopal pa je od prvega dne dalje in v celotnem poteku zdravljenja priporocljiva uporaba raztopine klorheksidina. Priporocljivo
je, daima bolnik v ¢asu zacetnega odmerjanja na voljo recept za lokalne in/ali peroralne antibiotike in lokalne kortikosteroide, da se ¢im bolj zmanj$a morebitna zamuda pri reaktivnem
zdravljenju, e se kljub profilakticnemu zdravljenju pojavi izpuéaj. Ce se pojavijo kozne reakcije, je treba zagotoviti podporno oskrbo in uporabiti lokalne kortikosteroide ter lokalne in/
ali peroralne antibiotike. Pri nezelenih ucinkih 3. stopnje ali slabem prenasanju nezelenih ucinkov 2. stopnje je treba uporabiti tudi sistemske antibiotike in peroralne steroide. Bolnike
s hudim izpuscajem z atipi¢nim videzom ali porazdelitvijo ali z nezadostnim izbolj$anjem v 2 tednih je treba nemudoma napotiti k dermatologu. Glede na resnost je treba odmerek
zdravila zmanjs$ati, prekiniti ali ga trajno ukiniti. Porocali so o toksi¢ni epidermalni nekrolizi (TEN). Ceje TEN potrjena, je treba zdravljenje s tem zdravilom ukiniti. Pri bolnikih, zdravljenih
z amivantamabom, so se pojavile o¢esne bolezni, vkljuc¢no s keratitisom. Bolnike s poslab$anjem ocesnih simptomov je treba nemudoma napotiti k oftalmologu, hkrati pa morajo
prenehati z uporabo kontaktnih le¢, dokler se simptomi ne ocenijo. Zdravilo vsebuje manj kot 1 mmol natrija na odmerek, kar v bistvu pomeni ‘brez natrija’. Zdravilo vsebuje 0,6 mg
polisorbata 80 v 1 ml, kar je enako 4,2 mg na 7-mililitersko vialo. Polisorbati lahko povzrocijo preobcutljivostne reakcije. Medsebojno delovanje z drugimi zdravili in druge oblike
interakeij: Studij medsebojnega delovanj z drugimi zdravili niso izvedli. Ker gre za monoklonsko protitelo IgG1, je malo verjetno, da biizlo¢anje preko ledvic in presnova nespremenjenega
amivantamaba z jetrnimi encimi predstavljala poglavitna nacina izloCanja iz telesa. Ni pri¢akovati, da bi razlike v aktivnosti encimov, ki presnavljajo zdravila, vplivale na izlo¢anje
amivantamaba. Zaradi velike afinitete do edinstvenega epitopa na EGFR in MET ni pri¢akovati, da bi amivantamab spremenil encime, ki presnavljajo zdravila. Uporabi Zivih oziroma Zivih
atenuiranih cepiv se je treba pri bolnikih izogibati v ¢asu prejemanja amivantamaba. Noseénost in dojenje: Zenske v rodni dobi morajo uporabljati u¢inkovito kontracepcijo med
zdravljenjem in do 3 mesece po zdravljenju s tem zdravilom. Zdravila se ne sme uporabljati med nosecnostjo, razen ce je korist zdravljenja pri Zenski vecja od moznega tveganja za
plod. Ce bolnica zanosi med zdravljenjem s tem zdravilom, jo je treba seznaniti z moznim tveganjem za plod. Ni znano, ali se amivantamab pri ljudeh izlo¢a v materino mleko. Znano je,
da se Cloveska protitelesa IgG v prvih nekaj dneh po porodu izloc¢ajo v materino mleko, njihova koncentracija pa se nato kmalu zniza. V tem kratkem obdobju takoj po porodu ni mogoce
izkljuciti tveganja za dojenega otroka. Odlociti se je treba, ali prekiniti dojenje ali opustiti zdravljenje s tem zdravilom, pri cemer je treba upostevati koristi dojenja za otroka in koristi
zdravljenja za mater. Nezeleni uéinki: NeZeleni ucinki v monoterapiji: hipoalbuminemija, zmanj$an apetit, hipokalciemija, hipokaliemija, hipomagneziemija, omotica, okvare vida, rast
trepalnic, druge ocesne bolezni, keratitis, uveitis, intersticijska bolezen plju¢, driska, stomatitis, navzea, zaprtje, bruhanje, bolecine v trebuhu, zvisana koncentracija ALT, AST in ALP v
krvi, izpuscaj, toksicni ucinki na nohtih, suha koza, pruritus, kozna razjeda, toksi¢na epidermalna nekroliza, mialgija, edem, utrujenost, infuzijske reakcije. NeZeleni ucinki v kombinaciji s

karboplatinom _in _pemetreksedom: nevtropenija, trombocitopenija, zmanjSan apetit, hipoalbuminemija, hipokaliemija, hipomagneziemija, hipokalciemija, omotica, venski
tromboembolizem, druge ocesne bolezni, okvare vida, rast trepalnic, keratitis, uveitis, intersticijska bolezen pljuc, navzea, zaprtje, stomatitis, bruhanje, driska, bolecine v trebuhu,
hemeroidi, zvisana koncentracija ALT, AST in ALP v krvi, izpuscaj, toksi¢ni ucinki na nohtih, suha koza, pruritus, kozna razjeda, mialgia, utrujenost, edem, pireksija, infuzijske reakcije.
NeZeleni ucinki v kombinaciji z lazertinibom: hipoalbuminemija, zmanjsan apetit, hipokalciemija, hipokaliemija, hipomagneziemija, parestezija, omoti¢nost, venski trombembolizem,
druge ocCesne bolezni, okvara vida, keratitis, rast trepalnic, intersticijska bolezen plju¢/pnevmonitis, stomatitis, driska, zaprtje, navzea, bruhanje, bolec¢ine v trebuhu, hemoroidi,
hepatotoksi¢nost, izpuscaj, toksicni ucinki na nohtih, suha koza, pruritus, kozna razjeda, sindrom palmarno-plantarne eritrodizestezije, urtikarija, misicni krci, bolecine v misicah, edem,
utrujenost, pireksija, infuzijska reakcija. Za popoln seznam nezelenih ucinkov glejte Povzetek glavnih znadilnosti zdravila. Imetnik DzP: Janssen-Cilag International NV, Turnhoutseweg
30, 2340 Beerse, Belgija Predstavnik imetnika DzP v Sloveniji: Johnson & Johnson d.o.0., Smartinska cesta 53, Ljubljana.

RezZim izdajanja zdravila: H Datum zadnje revizije besedila: 20. februar 2026

Pred predpisovanjem preberite zadnji odobreni povzetek glavnih znacilnosti zdravila! Povzetek glavnih znacilnosti zdravila s podrobnej$imi informacijami o zdravilu je dostopen
pri predstavniku imetnika dovoljenja za promet.

Johnson&dJohnson

Johnson & Johnson d.0.0., Smartinska cesta 53, SI - 1000 Ljubljana, Slovenia
Tel.: 0140118 00, email: jnj-si-info@its.jnj.com

SKRAJSAN POVZETEK GLAVNIH ZNACILNOSTI ZDRAVILA Rybrevant

'V Za to zdravilo se izvaja dodatno spremljanje varnosti. Tako bodo hitreje na voljo nove informacije o njegovi varnosti. Zdravstvene delavce napro$amo, da porocajo o katerem koli
domnevnem nezelenem ucinku zdravila. Glejte poglavje 4.8 povzetka glavnih znacilnosti zdravila, kako poro¢ati o nezelenih ucinkih.

Ime zdravila: Rybrevant 1600 mg/2240 mg/2400 mg/3520 mg raztopina za injiciranje Kakovostna in koli¢inska sestava: amivantamab, rekombinatna humana hialuronidaza (rHuPH20),
EDTA dinatrijeva sol dihidrat, ledocetna kislina, L-metionin, polisorbat 80 (E433), natrijev acetat trihidrat, saharoza, voda za injekcije. Indikacije: V kombinaciji z lazertinibom za prvo linijo
zdravljenja odraslih bolnikov z napredovalim nedrobnoceli¢nim rakom plju¢ (NSCLC) z mutacijami gena receptorja za epidermalni rastni faktor (EGFR) z delecijami v eksonu 19 ali
substitucijo L858R v eksonu 21. V kombinaciji karboplatinom in pemetreksedom za zdravljenje odraslih bolnikov z napredovalim NSCLC z mutacijami gena EGFR z delecijami v eksonu 19
ali substitucijo L858R v eksonu 21 po neuspesnem predhodnem zdravljenju, ki vkljucuje EGFR TKI. V kombinaciji s karboplatinom in pemetreksedom za prvo linijo zdravljenja odraslih
bolnikov z napredovalim NSCLC z aktivirajo¢imi mutacijami gena EGFR z insercijo v eksonu 20. Kot samostojno zdravilo za zdravljenje odraslih bolnikov z napredovalim NSCLC z
aktivirajocimi mutacijami gena EGFR z insercijo v eksonu 20 po neuspesnem zdravljenju s kemoterapijo na osnovi platine. Odmerjanje in naéin uporabe: Zdravljenje z zdravilom mora
uvesti in nadzorovati zdravnik, ki ima izkusnje z uporabo zdravil za zdravljenje raka. Zdravilo mora dajati zdravstveni delavec, ki ima na voljo ustrezno medicinsko opremo za obvladovanje
infuzijskih reakcij, Ge se le te pojavijo. Pred zadetkom zdravljenja je treba z validirano testno metodo ugotoviti status mutacije gena EGFR v vzorcih tumorskega tkiva ali plazme. Ce v
vzorcu plazme ni bila odkrita nobena mutacija, je treba tumorsko tkivo testirati, Ce je na voljo dovolj velik in kakovosten vzorec, zaradi moznosti lazno negativnih rezultatov s plazemskim
testom. Testiranje je mogoce opraviti kadar koli od postavitve diagnoze do zaCetka zdravljenja. Ko je status mutacije gena EGFR potrjen, testiranja ni treba ve¢ ponavljati. Bolniki, ki
trenutno prejemajo iv. amivantamab, lahko namesto te oblike pri naslednjem nacrtovanem odmerjanju zacnejo uporabljati zdravilo v s.c. obliki. Bolniki, ki trenutno prejemajo zdravilo v s.c.
obliki z rezZimom odmerjanja vsaka 2 tedna, lahko pri naslednjem nacrtovanem odmerjanju zacnejo z rezimom odmerjanja vsake 4 tedne. Odmerjanje Rybrevant v subkutani obliki v
kombinaciji z lazertinibom ali v monoterapiji: odmerjanje vsake 4 tedne pri izhodis¢ni telesni masi bolnika < 80 kg: 1600 mg enkrat na teden od 1. do 4. tedna (skupno 4 odmerki), nato
3520 mg vsake 4 tedne od 5. tedna naprej. Bolniki s telesno maso = 80 kg prejmejo 2240 mg enkrat na teden od 1. do 4. tedna (skupno 4 odmerki), nato pa 4640 mg vsake 4 tedne od
5. tedna naprej. Pri odmerjanju enkrat na 2 tedna bolniki s telesno maso < 80 kg prejmejo 1600 mg, bolniki s telesno maso = 80 kg pa 2240 mg enkrat na teden od 1. do vklju¢no 4. tedna
in nato vsaka 2 tedna z zacetkom v 5. tednu. Pri odmerjanju v kombinaciji z lazertinibom je priporocljivo dati zdravilo kadar koli po odmerjanju lazertiniba, kadar ju bolnik prejema na isti
dan. Za informacije o priporo¢enem odmerjanju lazertiniba glejte njegov SmPC. Rybrevant v subkutani obliki v kombinaciji s karboplatinom in pemetreksedom-odmerjanje enkrat na 3
tedne: Bolniki s telesno maso < 80 kg prejmejo 1600 mg na 1. dan 1. tedna, nato pa 2400 mg od 2. do vklju¢no 4. tedna in nato vsake 3 tedne z zacetkom v 7 tednu. Bolniki s telesno maso
> 80 kg prejmejo 2240 mg na 1. dan 1. tedna, nato pa 3360 mg enkrat na teden od 2. do vklju¢no 4. tedna in nato vsake 3 tedne z zacetkom v 7. tednu. Pri uporabi v kombinaciji s
karboplatinom in pemetreksedom je treba zdravilo Rybrevant v subkutani obliki injicirati bolniku po infuziji karboplatina in pemetrekseda v naslednjem vrstnem redu: pemetreksed,
karboplatin in nato zdravilo Rybrevant. Za odmerjanje karboplatina in pemetrekseda glejte poglavje 51 in navodila za predpisovanje proizvajalca teh zdravil. Priporocljivo je, da se bolniki
zdravijo z amivantamabom do napredovanja bolezni ali nesprejemljive toksiénosti. Izpuséeni odmerek: Odmerjanje na 4. ali 2 tedna: Ce bolnik izpusti nadrtovani odmerek zdravila v dasu
od 1. do 4. tedna, ga mora prejeti v roku 24 ur. Ce bolnik izpusti naértovani odmerek zdravila v ¢asu od 5. tedna naprej, ga mora prejeti v roku 7 dni. Odmerjanje na 3 tedne: Ce bolnik izpusti
nacrtovani odmerek v ¢asu od 1. do 3. tedna, ga mora prejeti v roku 24 ur. Ce bolnik izpusti naértovani odmerek v ¢asu od 4. tedna naprej, ga mora prejetiv roku 7 dni. Ce izpuééeni odmerek
ni dan v skladu z zgornjim navodilom, se ga ne sme dati, naslednji odmerek pa se da po obi¢ajnem razporedu. Za zmanj$anje tveganja za pojav reakcij po odmerjanju zdravila v subkutani
obliki je treba uporabiti premedikacijo. Prilagajanje odmerka: Odmerjanje je treba prekiniti v primeru nezelenih ucinkov 3. ali 4. stopnje, dokler se nezeleni ucinek ne ublazi do < 1. stopnje
ali izhodis¢nega stanja. Ce prekinitev traja 7 dni ali manj, se ponovno uvede trenutni odmerek. Ce je prekinitev dalj$a od 7 dni, je priporodljiva ponovna uvedba z zmanj$anim odmerkom.
Za podrobna navodila glede specificnega prilagajanja odmerkov v primeru posebnih nezelenih ucinkov glejte povzetek glavnih znacilnosti zdravila. Pri odmerjanju v kombinaciji z
lazertinibom za informacije o prilagajanju odmerka glejte povzetek glavnih znadilnosti zdravila. Priporocena soc¢asna zdravila: Pred prejemom prvega odmerka (1. teden, 1. dan) je treba za
zmanjs$anje tveganja reakcij po odmerjanju dajati antihistaminike, antipiretike in glukokortikoide. Pri naslednjih odmerkih je treba dajati antihistaminike in antipiretike. Po daljsi prekinitvi
odmerjanja je treba ponovno uvesti tudi glukokortikoide. Antiemetike je treba uporabiti po potrebi. Za priporo¢ena socasna zdravila za premedikacijo preberite povzetek glavnih
znacilnosti zdravila. Zdravilo ni namenjeno za uporabo pri pediatric¢ni populaciji za zdravljenje NSCLC. Pri starejsih in pri bolnikih z blago ali zmerno okvaro ledvic ali z blago okvaro jeter
prilaganjanje odmerka ni potrebno. Pri bolnikih s hudo okvaro ledvic ali z merno ali hudo okvaro jeter je potrebna previdnost, saj amivantamaba pri tej populaciji bolnikov niso preucili. Nacin
uporabe: Zdravilo je namenjeno samo za subkutano uporabo. Zdravilo v subkutani obliki ni namenjeno intravenski uporabi in se ga sme odmerjati izklju¢no s subkutano injekcijo in v
predpisanem odmerku. Za navodila za rokovanje z zdravilom pred odmerjanjem glejte povzetek glavnih znacilnosti zdravila. Ustrezen volumen zdravila v subkutani obliki injicirajte v
podkozno tkivo na trebuhu, injiciranje pa naj traja priblizno 5 minut. Zdravila ne injicirajte na druge dele telesa, ker o tem ni na voljo nobenih podatkov. Ce bolnika boli, za nekaj ¢asa prekinite
ali upodasnite injiciranje. Ce s prekinitvijo ali podasnejsim injiciranjem bolecine ni mogode ublaziti, lahko preostanek odmerka injicirate na drugi strani trebuha. Ce za odmerjanje uporabljate
komplet za subkutano infundiranje, zagotovite, da bolnik po infuzijski liniji prejme celoten odmerek. Za izpiranje preostanka zdravila iz infuzijske linije se lahko uporabi raztopino natrijevega
klorida 9 mg/ml (0,9%) za injiciranje. Zdravila ne injicirajte na mestih, kjer so na kozi tetovaze ali brazgotine, ali na predelih, kjer je koza rdeca, podpluta, obcutljiva, trda ali poskodovana, in
v oddaljenosti do 5 cm okrog periumbilikalnega predela. Pri naslednjih injekcijah menjavajte mesto injiciranja. Kontraindikacije: Preobcutljivost na ucinkovino(e) ali katero koli pomozno
snov. Posebna opozorila in previdnostni ukrepi: Z namenom izbolj$anja sledljivosti bioloskih zdravil je treba jasno zabeleziti ime in Stevilko serije uporabljenega zdravila. Pri bolnikih,
zdravljenih z zdravilom v subkutani obliki, je prihajalo do reakcij pri odmerjanju zdravila. Pred prvim injiciranjem (1. teden, 1. dan) je treba za zmanj$anje tveganja reakcij po odmerjanju dajati
antihistaminike, antipiretike in glukokortikoide. Pri naslednjih odmerkih je treba uporabiti antihistaminike in antipiretike. Bolnike je treba zdraviti v okolju z ustrezno medicinsko podporo za
zdravljenje reakcij po odmerjanju. Injiciranje je treba prekiniti ob prvih znakih reakcije po odmerjanju katere koli resnosti, ¢e do tega pride med potekom injiciranja, in uporabiti ustrezna
zdravila, kot je klini¢no indicirano. Po prenehanju simptomov je treba z injiciranjem nadaljevati. Pri reakcijah po odmerjanju 4. stopnje ali ponavljajocih se reakcijah 3. stopnje je treba zdravilo
trajno ukiniti. Pri bolnikih, zdravljenih z amivantamabom, so porocali o ILD ali nezelenih ucinkih, podobnih ILD (npr. pnevmonitis), vklju¢no s smrtnimi primeri. Bolnike je treba spremljati glede
simptomov, ki kazejo na ILD/pnevmonitis (npr. dispneja, kaselj, povisana telesna temperatura). Ce se pojavijo simptomi, je treba zdravljenje z zdravilom prekiniti do preiskave teh simptomov.
Sum na ILD ali nezelene ucinke, podobne ILD je treba oceniti in po potrebi uvesti ustrezno zdravljenje. Pri bolnikih s potrjeno ILD ali nezelenimi ucinki, podobnimi ILD je treba zdravljenje z
zdravilom trajno ukiniti. Pri bolnikih, ki so prejemali amivantamab v subkutani obliki v kombinaciji z lazertinibom, so porocali o VTE, vklju¢no z globoko vensko trombozo in plju¢no embolijo.
Bolniki morajo skladno s klinicnimi smernicami prejemati profilakticne odmerke neposredno delujo¢ega peroralnega antikoagulanta (DOAC) ali nizkomolekularnega heparina (LMWH).
Uporaba antagonistov vitamina K ni priporocljiva. Spremljati je treba znake in simptome VTE dogodkov. Bolnike, pri katerih pride do VTE dogodkov, je treba zdraviti z antikoagulanti v
skladu s klini¢no indikacijo. Pri VTE dogodkih, ki so povezani s klinicno nestabilnostjo, je treba zdravljenje prekiniti, dokler bolnik ni klinicno stabilen. Po stabilizaciji je ponovno mogoce
uvesti obe zdravili z enakim odmerkom kot pred prekinitvijo. Ce pride do ponovitve kljub ustreznim odmerkom antikoagulantov, je treba zdravilo ukiniti. Zdravijenje z lazertinibom je
mogoce nadaljevati z enakim odmerkom. Pri bolnikih, zdravljenih z amivantamabom v subkutani obliki, so se pojavili izpuscaj (vklju¢no z akneiformnim dermatitisom), pruritus in suha koza.
Bolnikom je treba narociti, naj omejijo izpostavljenost soncu med in 2 meseca po zdravljenju z zdravilom. Priporocljiva so zascitna oblacila in uporaba kreme za soncenje z zascito UVA/
UVB sirokega spektra. Priporocen je profilaktiCen pristop za preprecevanje pojava izpuscaja. To vkljuuje profilakti¢no zdravljenje ob uvedbi zdravljenja, in sicer s peroralnimi antibiotiki
(kot sta doksiciklin ali minociklin 100 mg dvakrat na dan), ki se zac¢ne 1. dan in se nadaljuje prvih 12 tednov zdravljenja. Po zakljucku zdravljenja s peroralnimi antibiotiki pa se naslednjih 9
mesecev zdravljena uporablja lokalni antibiotic¢ni losjon za lasis¢e (npr. klindamicin 1%). Za koZo obraza in celega telesa (razen lasiSca) je priporocljiva uporaba nekomedogene vlazilne
kreme, za umivanje rok in stopal pa je od prvega dne dalje in v celotnem poteku zdravljenja priporocljiva uporaba raztopine klorheksidina. Priporocljivo je, da ima bolnik v ¢asu zacetnega
odmerjanja na voljo recept za lokalne in/ali peroralne antibiotike in lokalne kortikosteroide, da se ¢im bolj zmanj$a morebitna zamuda pri reaktivnem zdravljenju, e se kljub profilakticnemu
zdravljenju pojavi izpuscaj. Ce se pojavijo kozne reakcije, je treba zagotoviti podporno oskrbo in uporabiti lokalne kortikosteroide ter lokalne in/ali peroralne antibiotike. Pri nezelenih
ucinkih 3. stopnje ali slabem prenasanju nezelenih ucinkov 2. stopnje je treba uporabiti tudi sistemske antibiotike in peroralne steroide. Bolnike s hudim izpus¢ajem z atipi¢nim videzom ali
porazdelitvijo ali z nezadostnim izbolj$anjem v 2 tednih je treba nemudoma napotiti k dermatologu. Glede na resnost je treba odmerek zdravila zmanj$ati, prekiniti ali ga trajno ukiniti.
Porocali so o toksicni epidermalni nekrolizi (TEN). Ce je TEN potrjena, je treba zdravljenje s tem zdravilom ukiniti. Pri bolnikih, zdravljenih z amivantamabom, so se pojavile o¢esne bolezni,
vklju¢no s keratitisom. Bolnike s poslab$anjem ocesnih simptomov je treba nemudoma napotiti k oftalmologu, hkrati pa morajo prenehati z uporabo kontaktnih le¢, dokler se simptomi ne
ocenijo. Zdravilo vsebuje manj kot 1 mmol natrija na odmerek, kar v bistvu pomeni ‘brez natrija’. Zdravilo vsebuje polisorbat 80. Polisorbati lahko povzrocijo preobcutljivostne reakcije.
Medsebojno delovanje z drugimi zdravili in druge oblike interakcij: Studij medsebojnega delovanja z drugimi zdravili niso izvedli. Ker gre za monoklonsko protitelo IgG1, je malo
verjetno, da bi izlo¢anje preko ledvic in presnova nespremenjenega amivantamaba z jetrnimi encimi predstavljala poglavitna nacina izlocanja iz telesa. Ni pricakovati, da bi razlike v
aktivnosti encimov, ki presnavljajo zdravila, vplivale na izlocanje amivantamaba. Zaradi velike afinitete do edinstvenega epitopa na EGFR in MET ni pri¢akovati, da bi amivantamab spremenil
encime, ki presnavljajo zdravila. Uporabi Zivih oziroma zivih atenuiranih cepiv se je treba pri bolnikih izogibati v asu prejemanja amivantamaba. Noseénost in dojenje: Zenske v rodni dobi
morajo uporabljati ucinkovito kontracepcijo med zdravljenjem in do 3 mesece po zdravljenju z amivantamabom. Zdravila se ne sme uporabljati med nosecnostjo, razen Ce je korist
zdravljenja pri zenski vedja od moznega tveganja za plod. Ce bolnica zanosi med zdravljenjem s tem zdravilom, jo je treba seznaniti z moznim tveganjem za plod. Ni znano, ali se
amivantamab pri ljudeh izloca v materino mleko. Znano je, da se Cloveska protitelesa IgG v prvih nekaj dneh po porodu izlocajo v materino mleko, njihova koncentracija pa se nato kmalu
zniza. V tem kratkem obdobju takoj po porodu ni mogoce izkljuéiti tveganja za dojenega otroka. Odlociti se je treba, ali prekiniti dojenje ali prekiniti oziroma opustiti zdravljenje z
amivantamabom, pri cemer je treba upostevati koristi dojenja za otroka in koristi zdravljenja za mater. NeZeleni uéinki: Nezeleni ucinki v monoterapiji: hipoalbuminemija, zmanjsan apetit,
hipokalciemija, hipokaliemija, hipomagneziemija, omotica, okvare vida, rast trepalnic, druge ocesne bolezni, keratitis, uveitis, intersticijska bolezen plju¢, driska, stomatitis, navzea, zaprtje,
bruhanje, bolecine v trebuhu, hemoroidi, zvisana koncentracija alanin aminotransferaze, zvisana koncentracija aspartat aminotransferaze, zvisana koncentracija alkalne fosfataze v krvi,
izpuscaj, toksicni ucinki na nohtih, suha koza, pruritus, toksicna epidermalna nekroliza, mialgija, edem, utrujenost, pireksija, infuzijske reakcije. Nezeleni ucinki v kombinaciji z lazertinibom:
hipoalbuminemija, zmanj$an apetit, hipokalciemija, hipokaliemija, hipomagneziemija, parestezija, omotica, druge ocCesne bolezni, okvara vida, keratitis, rast trepalnic, venski
tromboembolizem, intersticijska bolezen plju¢, stomatitis, driska, zaprtje, navzea, bruhanje, bolecine v trebuhu, hemoroidi, hepatotoksi¢nost, izpusc¢aj, toksicni ucinki na nohtih, suha koza,

seznam nezelenih ucinkov zdravila, tudi tistih v kombinaciji z lazertinibom ter v kombinaciji s karboplatinom in pemetreksedom glejte Povzete!( glavnih znacilnosti zdravila. Imetnik DzP:
Janssen-Cilag International NV, Turnhoutseweg 30, 2340 Beerse, Belgija Predstavnik imetnika DzP v Sloveniji: Johnson & Johnson d.o.0., Smartinska cesta 53, Ljubljana.

RezZim izdajanja zdravila: H Datum zadnje revizije besedila: 20. februar 2026

Pred predpisovanjem preberite zadnji odobreni povzetek glavnih znacilnosti zdravila! Povzetek glavnih znacilnosti zdravila s podrobnejsimi informacijami o zdravilu je dostopen
pri predstavniku imetnika dovoljenja za promet.

SKRAJSAN POVZETEK GLAVNIH ZNACILNOSTI ZDRAVILA Lazcluze

V Za to zdravilo se izvaja dodatno spremljanje varnosti. Tako bodo hitreje na voljo nove informacije o njegovi varnosti. Zdravstvene delavce naprosamo, da poroc¢ajo o katerem koli
domnevnem nezelenem ucinku zdravila. Glejte poglavje 4.8 povzetka glavnih znacilnosti zdravila, kako poro¢ati o nezelenih ucinkih.

Ime zdravila: Lazcluze 80 mg in 240 mg filmsko obloZene tablete Kakovostna in koliéinska sestava: lazertinib (v obliki mesilata monohidrata), hidrofobni koloidni silicijev dioksid,
premrezeni natrijev karmelozat (E468), mikrokristalna celuloza (E460 (i), manitol (E421), magnezijev stearat (E572), makrogol in polivinil alkohol, graftkopolimer(E1209), polivinilalkohol
(E1203), glicerol monokaprilat monokaprinat tipa | (E471), titanov dioksid (E171), smukec (E553b), rumeni Zelezov oksid (E172) (80 mg tablete), rdeci zelezov oksid (E172) (240 mg
tablete), ¢rni Zelezov oksid (E172) (240 mg tablete). Indikacije: V kombinaciji z amivantamabom za prvo linijo zdravljenja odraslih bolnikov z napredovalim nedrobnoceli¢nim rakom
plju¢ (NSCLC) z mutacijami gena receptorja za epidermalni rastni faktor (EGFR) z delecijami v eksonu 19 ali substitucijo L858R v eksonu 21. Odmerjanje in naéin uporabe: Zdravljenje
z zdravilom mora uvesti zdravnik, ki ima izkusnje z uporabo zdravil za zdravljenje raka. Zdravilo mora aplicirati zdravstveni delavec, ki ima na voljo ustrezno medicinsko opremo za
obvladovanje infuzijskih reakcij, e se pojavijo. Pred zacetkom zdravljenja je treba z validirano testno metodo ugotoviti prisotnost mutacije gena EGFR v vzorcih tumorskega tkiva ali
plazme. Ce v vzorcu plazme ni bila odkrita nobena mutacija, je treba tumorsko tkivo testirati, ¢e je na voljo dovolj velik in kakovosten vzorec, zaradi moznosti lazno negativnih
rezultatov s plazemskim testom. Odmerjanje: Priporoceni odmerek zdravila je 240 mg enkrat na dan v kombinaciji z amivantamabom. Zdravilo je priporocljivo dati kadar koli pred
amivantamabom, kadar ju bolnik prejema na isti dan. Venski trombembolicni dogodki (VTE) pri so¢asni uporabi z amivantamabom: Ob uvedbi zdravljenja je treba pri bolnikih, ki
prejemajo zdravilo v kombinaciji z amivantamabom uporabiti profilakticne antikoagulante za preprecevanje venskih trombemboli¢nih dogodkov (VTE). Bolniki naj skladno s klini¢nimi
smernicami prejemajo profilakticne odmerke neposredno delujocega peroralnega antikoagulanta (DOAC) ali nizkomolekularnega heparina (LMWH). Uporaba antagonistov vitamina K
ni priporocljiva. KoZne in nohtne reakcije: Bolnikom je treba narociti, naj omejijo izpostavljanje soncu med zdravljenjem in 2 meseca po zaklju¢ku kombiniranega zdravljenja z zdravilom.
Za suhe predele je priporocljiva uporaba emolientne (negovalne) kreme brez alkohola. Trajanje zdravijenja: Zdravljenje je treba nadaljevati do napredovanja bolezni ali nesprejemljive
toksinosti. [zpuséeni odmerek: Ce bolnik ne prejme nacrtovanega odmerka zdravila, ga lahko prejme v naslednjih 12 urah. Ce mine ved kot 12 ur od Gasa, ko bi moral prejeti odmerek,
bolnik ne sme prejeti izpuséenega odmerka, naslednji odmerek pa mora prejeti po obi¢ajnem razporedu. Za prilagajanje odmerka v primeru nezelenih ucinkov glejte Povzetek glavnih
znacilnosti zdravila. Starejsi: Prilagajanje odmerka ni potrebno. Okvara ledvic: Prilagajanje odmerka ni potrebno pri bolnikih z blago, zmerno ali hudo okvaro ledvic. Podatki pri bolnikih
s hudo okvaro ledvic so omejeni. Podatki farmakokineti¢ne analize lazertiniba pri bolnikih s kon¢no ledviéno odpovedjo niso znani. Pri bolnikih s konéno ledvi¢no odpovedio je potrebna
previdnost. Okvara jeter: Pri bolnikih z blago ali zmerno okvaro jeter prilagajanje odmerka ni potrebno. Podatki farmakokineti¢ne analize lazertiniba pri bolnikih s hudo okvaro jeter
niso znani. Pri bolnikih s hudo okvaro jeter je potrebna previdnost. Pediatricna populacija: Lazertinib ni namenjen za uporabo pri pediatri¢ni populaciji za zdravljenje NSCLC. Nacin
uporabe: Zdravilo je namenjeno peroralni uporabi. Tablete je treba pogoltniti cele, lahko se jih jemlje skupaj s hrano ali brez. Tablet se ne sme drobiti, lomiti ali Zvediti. Ce kadar koli po
zauzitju zdravila pride do bruhanja, je treba naslednji odmerek vzeti naslednji dan. Kontraindikacije: Preobcutljivost na u¢inkovino(e) ali katero koli pomozno snov. Posebna opozorila
in previdnostni ukrepi: Intersticijska bolezen plju¢/pnevmonitis: Pri bolnikih, ki so prejemali lazertinib in amivantamab, so porocali o intersticijski bolezni plju¢ (ILD) ali nezelenih ucinkih
podobnih ILD (npr. pnevmonitisu), vkljuéno s smrtnimi primeri. Bolniki z anamnezo ILD, ILD povzroc¢eno z zdravili, radiacijskim pnevmonitisom, zaradi katerega so potrebovali zdravljenje
s steroidi, ali bolniki z znaki klini¢no aktivne ILD niso bili vkljuceni v osnovno klini¢no $tudijo. Bolnike je treba spremljati glede simptomoy, ki kazejo na ILD/pnevmonitis (npr. dispneja,
kaselj, povi$ana telesna temperatura). Ce se pojavijo simptomi, je treba zdravljenje z zdravilom prekiniti do preiskave teh simptomov. Sum na ILD ali nezelene uéinke podobne ILD je
treba ocenitiin po potrebi uvesti ustrezno zdravljenje. Pribolnikih s potrjeno ILD ali nezelenimi ucinki, podobnimi ILD je treba zdravljenje z zdravilom trajno ukiniti. Venski trombembolicni
dogodki (VTE): Pri bolnikih, ki so prejemali zdravilo v kombinaciji z amivantamabom, so porocali o VTE, vklju¢no z globoko vensko trombozo in plju¢no embolijo, vklju¢no s smrtnimi
primeri. Bolniki naj skladno s klini¢nimi smernicami prejemajo profilakticne odmerke bodisi neposredno delujocega peroralnega antikoagulanta (DOAC) ali nizkomolekularnega heparina
(LMWH). Uporaba antagonistov vitamina K ni priporocljiva. Spremljati je treba znake in simptome VTE dogodkov. Bolnike, pri katerih pride do VTE dogodka, je treba zdraviti z
antikoagulanti v skladu s klini¢éno indikacijo. Pri VTE dogodkih, ki so povezani s klinicno nestabilnostjo, je treba zdravljenje prekiniti, dokler bolnik ni klinicno stabilen. Po stabilizaciji je
ponovno mogoce uvesti obe zdravili z enakim odmerkom kot pred prekinitvijo. Ce pride do ponovitve kljub ustreznim odmerkom antikoagulantoy, je treba amivantamab trajno ukiniti.
Zdravljenje z zdravilom je mogoce nadaljevati z enakim odmerkom. KoZne in nohtne reakcije: Pri bolnikih, zdravljenih z lazertinibom v kombinaciji z amivantamabom, so se pojavili
izpuscaj (vkljucno z akneiformnim dermatitisom), pruritus in suha koza. Bolnikom je treba narociti, naj omejijo izpostavljanje soncu med in 2 meseca po kombiniranem zdravljenju z
zdravilom. Priporocljiva so zascitna oblacila in uporaba kreme za soncéenje z zaséito UVA/UVB Sirokega spektra. Priporocen je profilakti¢en pristop za prepreCevanje pojava izpuscaja.
To vkljucuje profilakti¢no zdravljenje ob uvedbi zdravljenja, in sicer s peroralnimi antibiotiki (kot sta doksiciklin ali minociklin 100 mg dvakrat na dan), ki se zacne 1. dan in se nadaljuje
prvih 12 tednov zdravljenja. Po zaklju¢ku zdravljenja s peroralnimi antibiotiki pa se naslednjih 9 mesecev zdravljenja uporablja lokalni antibioticni losjon za lasisce (npr. klindamicin 1 %).
Za kozo obraza in celega telesa (razen lasiSca) je priporocljiva uporaba nekomedogene vlazilne kreme, za umivanje rok in stopal pa je od prvega dne dalje in v celotnem poteku
zdravljenja priporocljiva uporaba raztopine klorheksidina. Priporocljivo je, da ima bolnik v ¢asu zacetnega odmerjanja na voljo recept za dodatne lokalne in/ali peroralne antibiotike in
lokalne kortikosteroide, da se ¢im bolj zmanja morebitna zamuda pri reaktivnem zdravljenju, Ge se kljub profilaktiénemu zdravljenju pojavi izpu$éaj. Ce se pojavijo kozne ali nohtne
reakcije, je treba zagotoviti podporno oskrbo in uporabiti lokalne kortikosteroide ter lokalne in/ali peroralne antibiotike. Pri nezelenih ucinkih 3. stopnje ali slabem prenasanju nezelenih
ucinkov 2. stopnje je treba uporabiti tudi sistemske antibiotike in peroralne steroide, razmisliti pa je treba tudi o posvetu z dermatologom. Glede na resnost je treba razmisliti o
zmanj$anju, prekinitvi ali dokon¢ni ukinitvi odmerka zdravila. O¢esne bolezni: Pri bolnikih, zdravljenih z lazertinibom v kombinaciji z amivantamabom, so se pojavile ocesne bolezni,
vklju¢no s keratitisom. Bolnike s poslab$anjem ocesnih simptomov je treba nemudoma napotiti k oftalmologu, hkrati pa morajo prenehati z uporabo kontaktnih lec, dokler se simptomi
ne ocenijo. PomoZne snovi: To zdravilo vsebuje manj kot 1 mmol (23 mg) natrija na tableto, kar v bistvu pomeni “brez natrija”. Medsebojno delovanje z drugimi zdravili in druge oblike
interakcij: Mocni induktorji CYP3A4 lahko znizajo koncentracijo lazertiniba v plazmi. Lazertinib lahko zvisa koncentracije substratov CYP3A4 in BCRP v plazmi. Ucinkovine, ki lahko
vplivajo na koncentracijo lazertiniba v plazmi: Induktorji CYP3A4: Socasni uporabi zdravila skupaj z moc¢nimi induktorji CYP3A4 (kot so karbamazepin, fenitoin, rifampicin, Sentjanzevka)
se je treba izogibati. Tudi so¢asna uporaba zdravila z zmernimi induktorji CYP3A4 (kot so bosentan, efavirenz, modafinil) lahko zniza koncentracijo lazertiniba v plazmi, zato je pri
uporabi zmernih induktorjev CYP3A4 potrebna previdnost. Zaviralci CYP3A4: Pri uporabi zdravila skupaj z zaviralci CYP3A4 zacetnega odmerka ni treba prilagoditi. Zdravila, ki
zmanjsujejo izlocanje Zelodcne kisline: Pri soCasni uporabi zdravila in zdravil, ki zmanjsujejo izlocanje Zelod¢ne kisline, prilagajanje odmerka ni potrebno. Ucinkovine, na katerih
koncentracijo v plazmi lahko vpliva zdravilo Lazcluze: Substrati CYP3A4: Pri uporabi ucinkovin, ki imajo ozko terapevtsko okno in so substrati CYP3A4, (npr. ciklosporin, everolimus,
pimozid, kinidin, sirolimus, takrolimus) je potrebna previdnost, saj lazertinib lahko zvi$a njihovo koncentracijo v plazmi. Substrati BCRP: Pri uporabi u¢inkovin, ki imajo ozko terapevtsko
okno in so substrati BCRP, (npr. sunitinib) je potrebna previdnost, saj lazertinib lahko zvi$a njihovo koncentracijo v plazmi. Substrati CYP1A2: Indukcije CYP1A2 ni mogoce izkljuciti.
Zato je pri soCasni uporabi s substrati CYP1A2 (npr. tizanidin) potrebna previdnost. Noseénost in dojenje: Zenskam v rodni dobi je treba svetovati, naj uporabljajo uginkovito
kontracepcijo med zdravljenjem in do 3 mesece po zdravljenju. Bolnikom moskega spola, katerih partnerke so v rodni dobi, je treba svetovati, naj uporabljajo ucinkovito kontracepcijo
(npr. kondom) in naj ne darujejo ali shranjujejo sperme v ¢asu zdravljenja in $e 3 tedne po prejemu zadnjega odmerka. Lazertiniba se ne sme uporabljati v ¢asu nosecnosti, razen ¢e
koristi zdravljenja za mater pretehtajo mozna tveganja za plod. Ce bolnica zanosi v ¢asu zdravljenja s tem zdravilom, jo je treba seznaniti z moznim tveganjem za plod. Ni znano, ali se
lazertinib ali njegovi presnovki izlo¢ajo v materino mleko oziroma ali vplivajo na nastajanje materinega mleka. Tveganja za dojenega otroka ni mogoce izkljuciti, zato je treba bolnicam
svetovati, naj ne dojijo v ¢asu zdravljenja in $e 3 tedne po prejemu zadnjega odmerka lazertiniba. NeZeleni uéinki: Nezeleni ucinki pri bolnikih, ki so prejemali lazertinib v kombinaciji z
amivantamabom: Zelo pogosti: hipoalbuminemija, zmanj$an apetit, hipokalciemija, hipokaliemija, parestezija, omoti¢nost, druge ocesne bolezni, venski trombembolizem, driska,
stomatitis, navzea, zaprtje, bruhanje, bolecine v trebuhu, hepatotoksi¢nost, izpuscaj, toksicni ucinki na nohtih, suha koza, pruritus, misicni kréi, mialgija, edem, utrujenost, pireksija
infuzijska reakcija. Pogosti: hipomagneziemija, okvara vida, rast trepalnic, keratitis, intersticijska bolezen plju¢/pnevmonitis, hemoroidi, sindrom palmarno-plantarne eritrodizestezije,
urikarija. Za popoln seznam nezelenih ucinkov glejte Povzetek glavnih znacilnosti zdravila. Imetnik DzP: Janssen-Cilag International NV, Turnhoutseweg 30, 2340 Beerse, Belgija
Predstavnik imetnika DzP v Sloveniji: Johnson & Johnson d.o.0., Smartinska cesta 53, Ljubljana.

RezZim izdajanja zdravila: Rp/Spec Datum zadnje revizije besedila: 12. februar 2026

Pred predpisovanjem preberite zadnji odobreni povzetek glavnih znacilnosti zdravila! Povzetek glavnih znacilnosti zdravila s podrobnej$imi informacijami o zdravilu je dostopen
pri predstavniku imetnika dovoljenja za promet.
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NUCALA f
mepolizumab 7 AZIVETI ZNOVA

PRECIZNO ZAVIRANJE IL-5,
CILJNO ZDRAVLJENJE VNETIJ TIPA 2"

TEZKA KRONICNI EOZINOFILNA HIPEREOZINOFILNI
ASTMA** RINOSINUZITIS GRANULOMATOZA SINDROM
' Z NOSNIMI POLIPI S POLIANGIITISOM (HES)

(CRSWNP) (EGPA)

*Zdravilo NUCALA (mepolizumab) je indicirano kot dodatno zdravilo za tezko trdovratno eozinofilno astmo, hipereozinofilni sindrom (HES), eozinofilno granulomatozo s
poliangiitisom (EGPA) in kroni¢ni rinosinuzitis z nosnimi polipi (CRSWNP).2

Odmerjanje zdravila mepolizumab: pri tezki eozinofilni astmi je priporoc¢eni odmerek za odrasle in mladostnike nad 12 let 100 mg sc enkrat na 4 tedne, pri otrocih od 6 do 11
let 40 mg sc enkrat na 4 tedne. Za zdravljenje CRSWNP je priporoc¢eni odmerek za odrasle 100 mg sc enkrat na 4 tedne. Za zdravljenje EGPA pri odraslih in mladostnikih nad
>12 let je priporoceni odmerek 300 mg sc enkrat na 4 tedne, pri otrocih in mladostnikih, od 6 do 11 let in >40 kg, je priporoc¢eni odmerek 200 mg sc enkrat na 4 tedne, ce
tehtajo <40 kg je priporoc¢eni odmerek 100 mg sc enkrat na 4 tedne. Za zdravljenje HES pri odraslih je priporo¢eni odmerek 300 mg sc enkrat na 4 tedne.?

**Za bolnike s tezko, trdovratno eozinofilno astmo?

Okrajsave: CRSWNP, kronic¢ni rinosinuzitis z nosnimi polipi; EGPA, eozinofilna granulomatoza s poliangiitisom; HES, hipereozinofilni sindrom; IL-5, interlevkin 5; sc, subkutano.

Reference:

1. Marra, A M et al. “Eosinophil-associated diseases: the Allergist's and Clinical Immunologist’s perspective!” European annals of allergy and clinical immunology vol. 56,5 (2024):
195-209. doi:10.23822/EurAnnACl.1764-1489.339

2. Nucala SmPC 02/2026.

Nucala® je zascitena blagovna znamka skupine druzb GlaxoSmithKline.
GSK zascitene znamke so last ali licenca skupine druzb GSK. BERLIN' CHEMIE

©2026 skupina druzb GSK ali njihovi jemalci licenc. MENARINI

Slike in profili bolnikov so le v ilustrativne namene.

Te informacije o zdravilu na recept so namenjene izklju¢no strokovni javnosti. Pred predpisovanjem,
prosimo, preberite celoten povzetek glavnih znacilnosti imetnika dovoljenja za promet z zdravilom.
Berlin-Chemie/A. Menarini Distribution Ljubljana d.o.o. ne priporo¢a uporabe tega zdravila

Dodatne informacije so na voljo pri:
drugace kot je navedeno v povzetku glavnih znacilnosti zdravila. ) op

BERLIN-CHEMIE/A.MENARINI DISTRIBUTION LJUBLJANA D.O.O.
SI-NUC-2-2026_MFLOW, datum priprave informacije marec 2026 DOLENJSKA CESTA 242C, 1000 LJUBLJANA, telefon 01 300 21 60



SKRAJSAN POVZETEK GLAVNIH ZNACILNOSTI ZDRAVILA

Nucala 100 mg raztopina za injiciranje v napolnjenem injekcijskem peresniku. En 1 -ml napolnjen injekcijski peresnik vsebuje 100 mg mepolizumaba.
Pomozne snovi z znanim u¢inkom: 0,2 mg polisorbata 80.

Nucala 100 mg in 40 mg raztopina za injiciranje v napolnjeni injekcijski brizgi. Ena 1-ml napolnjena injekcijska brizga vsebuje 100 mg oziroma 40 mg
mepolizumaba, odvisno od jakosti. Pomozne snovi z znanim ucinkom: 0,08 mg polisorbata 80 oziroma 0,2 mg polisorbata 80.

Mepolizumab je humanizirano monoklonsko protitelo, pridobljeno s tehnologijo rekombinantne DNA v celicah jaj¢nika kitajskega hrcka. Bistra do opalescent-
na, brezbarvna do svetlo rumena ali svetlo rjava raztopina, s pH med 6,0 in 6,6 ter osmolalnostjo med 415 in 615 mOsm/kg.

Terapevtske indikacije: Nucala je indicirana kot dodatno zdravilo za: tezko trdovratno eozinofilno astmo pri odraslih, mladostnikih in otrocih, starih 6 let ali
ve¢; nenadzorovane kronicne obstruktivne plju¢ne bolezni (KOPB), za katero je znacilno povisano Stevilo eozinofilcev v krvi, in se zdravijo s kombinacijo
inhalacijskega kortikosteroida, dolgo-delujocega agonista beta-2 in dolgo-delujocega muskarinskega antagonista; kroni¢ni rinosinuzitis z nosnimi polipi
(CRSWNP), obenem z intranazalnimi kortikosteroidi za zdravljenje odraslih bolnikov s hudim CRSWNP, pri katerih z zdravljenjem s sistemskimi kortikosteroidiin/
ali kirurskim posegom ne dosezemo zadostnega nadzora bolezni; eozinofilno granulomatozo s poliangiitisom (EGPA) za bolnike, stare >6 let; hipereozino-
filni sindrom (HES) za odrasle bolnike z nezadostno nadzorovanim hipereozinofilnim sindromom brez zaznavnega ne- hematoloskega sekundarnega vzroka.
Odmerjanje in nacin uporabe: priporocljivo je, da Nucalo predpise zdravnik, ki ima izkusnje z diagnosticiranjem in zdravljenjem tezke trdovratne eozinofilne
astme, KOPB, CRSWNP, EGPA ali HES. Tezka eozinofilna astma: Otroci, stari od 6 do 11 let: priporoceni odmerek je 40 mg subkutano, enkrat na 4 tedne. Primerna
je 40 mg raztopina za injiciranje v napolnjeni injekcijski brizgi. Varnost in ucinkovitost mepolizumaba pri otrocih, mlajsih od 6 let, e nista bili dokazani. Podatkov
ni na voljo. Odrasli in mladostniki > 12 let: priporo¢eni odmerek je 100 mg subkutano enkrat na 4 tedne. Nucala je namenjena za dolgotrajno zdravljenje. Potre-
bo po nadaljevanju zdravljenja je treba ocenjevati vsaj enkrat letno glede na zdravnikovo oceno resnosti bolnikove bolezni in stopnje obvladovanja poslabsanj.
KOPB: Odrasli: priporoceni odmerek je 100 mg subkutano enkrat na 4 tedne. Nucala je namenjena za dolgotrajno zdravljenje. Potrebo po nadaljevanju zdravl-
jenja je treba ocenjevati vsaj enkrat letno glede na zdravnikovo oceno resnosti bolnikove bolezni in stopnje obvladovanja poslabsanj. Pri pediatri¢ni populaciji
(do 18. leta) ni ustrezne uporabe mepolizumaba za indikacijo KOPB. CRSWNP: Odrasli: priporoceni odmerek je 100 mg subkutano enkrat na 4 tedne. Nucala je
namenjena za dolgotrajno zdravljenje. Pri bolnikih, ki se niso odzvali po 24 tednih zdravljenja za CRSWNP, se lahko pretehta moznost alternativnih zdravljenj.
Pri nekaterih bolnikih z zac¢etnim delnim odzivom lahko pride do naknadnega izboljsanja z nadaljevanjem zdravljenja nad 24 tednov. Otroci <18 let: varnost in
ucinkovitost nista bili dokazani. Podatkov ni na voljo. EGPA: Odrasli in mladostniki > 12 let: priporo¢eni odmerek je 300 mg subkutano enkrat na 4 tedne. Otroci
in mladostniki, od 6 do 11 let in =40 kg: priporo¢eni odmerek je 200 mg subkutano enkrat na 4 tedne, ¢e tehtajo <40 kg pa je priporoceni odmerek 100 mg sub-
kutano enkrat na 4 tedne. Otroci do 6 let varnost in ucinkovitost nista bili dokazani. Nucala je namenjena za dolgotrajno zdravljenje. Potrebo po nadaljevanju
zdravljenja je treba ocenjevati vsaj enkrat letno glede na zdravnikovo oceno resnosti bolnikove bolezni in stopnje obvladovanja simptomov. Bolnike, pri katerih
se razvijejo Zivljenjsko-ogrozujoce manifestacije EGPA, je treba oceniti tudi glede potrebe za nadaljevanje zdravljenja, saj zdravilo Nucala pri tej populaciji ni bilo
preuceno. HES: Odrasli: priporoceni odmerek je 300 mg subkutano enkrat na 4 tedne. Nucala je namenjena za dolgotrajno zdravljenje. Potrebo po nadaljevanju
zdravljenja je treba oceniti vsaj enkrat na leto glede na zdravnikovo oceno resnosti bolnikove bolezni in doseZzenega nadzora nad simptomi. Bolnike, pri katerih
se razvijejo Zivljenjsko-ogrozujoce manifestacije HES, je treba oceniti tudi glede potrebe po nadaljevanju zdravljenja, saj zdravilo Nucala v tej populaciji ni bilo
preuceno. Otroci < 18 let: varnost in uc¢inkovitost se nista bili dokazani.

Starejsim bolnikom, = 65 let, bolnikom z okvaro ledvic ali jeter odmerka ni treba prilagoditi.

Nacin uporabe: Nucala 100 mg raztopina za injiciranje v napolnjenem injekcijskem peresniku ali v napolnjeni injekcijski brizgi: se sme uporabljati samo za
subkutano injiciranje. Bolnik si lahko injicira sam ali mu ga injicira negovalec, ¢e zdravnik presodi, da je to primerno, ter ¢e bolnik oziroma negovalec opravita
usposabljanje o tehniki injiciranja. Pri otrocih, starih od 6 do 11 let, mora zdravilo injicirati zdravstveni delavec ali usposobljen negovalec. Priporo¢eni mesti za
samo injiciranje sta trebuh ali stegno. Negovalec lahko zdravilo Nucala injicira tudi v nadlaket. Pri odmerkih, ki zahtevajo vec kot eno injekcijo, je priporocljivo,
da se posamezne injekcije injicira vsaj 5 cm narazen. Glejte navodilo za uporabo zdravila. Nucala 40 mg raztopina za injiciranje v napolnjeni injekcijski brizgi: se
sme uporabljati samo za subkutano injiciranje. Zdravilo Nucala mora injicirati zdravstveni delavec ali skrbnik. Lahko ga injicira skrbnik, ¢e zdravstveni delavec
doloci, da je to primerno, in je skrbnik poucen o tehniki injiciranja. Priporo¢eni mesti za injiciranje so nadlaket, trebuh ali stegno. Glejte navodilo za uporabo
zdravila. Kontraindikacije: Preobcutljivost na ucinkovino ali katero koli pomozno snov. Posebna opozorila in previdnostni ukrepi: Za izboljSanje sledljivosti bio-
loskih zdravil je treba ime in Stevilko serije uporabljenega zdravila jasno zabeleZiti. Mepolizumaba se ne sme uporabljati za zdravljenje akutnih poslab3anj astme
ali KOPB. Med zdravljenjem se lahko pojavijo z astmo ali s KOPB povezani simptomi ali poslab3anja. Bolnikom je treba narociti, naj se posvetujejo z zdravnikom,
¢e astma ali KOPB po uvedbi zdravljenja ostaja neurejena ali se poslabsa. Ce je treba po uvedbi zdravila Nucala odmerke kortikosteroidov zmanjsati, mora biti
zmanjsanje postopno in mora potekati pod nadzorom zdravnika. Po dajanju mepolizumaba so se pojavile akutne in zapoznele sistemske reakcije, med njimi
tudi preobcutljivostne reakcije. Bolnike, ki ze imajo okuzbo s helminti, je treba zdraviti pred uvedbo terapije. Ce se bolnik okuzi med zdravljenjem z mepolizu-
mabom in se ne odzove na zdravljenje z antihelmintiki, pride v postev za¢asno prenehanje zdravljenja. Bolniki s KOPB, ki imajo majhno stevilo eozinofilcev v krvi:
Podatki ne podpirajo uporabe zdravila Nucala pri bolnikih s KOPB, pri katerih je Stevilo eozinofilcev v krvi < 150 celic/mcl in pri katerih v preteklih 12 mesecih
ni bilo dokazanega $tevila eozinofilcev v krvi > 300 celic/mcl. EGPA, ki ogroza organe, ali Zivijenjsko ogroZujoca EGPA in Zivljenjsko-ogrozujo¢ HES: Nucala ni bila
preucena pri bolnikih z manifestacijami EGPA, ki ogroZajo organe, ali z Zivljenjsko ogrozujocimi manifestacijami EGPA in pri bolnikih z Zivljenjsko ogrozujocimi
manifestacijami HES. Medsebojno delovanje z drugimi zdravili in druge oblike interakcij: MozZnost za medsebojno delovanje zdravil z mepolizumabom je maj-
hna. Plodnost, nose¢nost in dojenje: Uporaba Nucala pri nosecnicah pride v postev le, Ce je pricakovana korist za mater vecja od moznega tveganja za plod.
Podatkov o izlo¢anju mepolizumaba v materino mleko pri ¢loveku ni. Odlociti se je treba bodisi za prenehanje dojenja bodisi za prenehanje zdravljenja z zdra-
vilom Nucala, upostevaje koristi dojenja za otroka in koristi zdravljenja za Zensko. Podatkov o plodnosti pri ¢loveku ni. Nucala nima vpliva ali ima zanemarljiv
vpliv na sposobnost voznje in upravljanja strojev. Nezeleni ucinki: S placebom kontrolirane studije in iz spontanega porocanja v obdobju trzenja: zelo pogosti:
glavobol. Pogosti: okuzba spodnjih dihal, okuzba secil, faringitis, herpes zoster, preobcutljivostne reakcije (sistemske alergijske), zamasenost nosu, bolecine v
zgornjem delu trebuha, ekcem, bolecine v hrbtu, artralgija, z dajanjem zdravila povezane reakcije (sistemske nealergijske), lokalne reakcije na mestu injiciranja,
zvisana telesna temperatura. Obcasni: herpes zoster. Redki: anafilaksija. Posebna navodila za shranjevanje: Nucala raztopina za injiciranje v napolnjeni injekcijski
brizgi ali peresniku: Shranjujte v hladilniku. Ne zamrzujte. Shranjujte v originalni ovojnini za zagotovitev zai¢ite pred svetlobo. Ce je treba, je mogoce napolnjeni
injekcijski peresnik ali napolnjeno(e) injekcijsko(e) brizgo(e) vzeti iz hladilnika in v neodprtem pakiranju hraniti do 7 dni pri sobni temperaturi (do 30 °C), Ce je
zasciteno pred svetlobo. Pakiranje, ki ostane izven hladilnika vec¢ kot 7 dni, je treba zavreci. Napolnjeni injekcijski peresnik ali napolnjeno(e) injekcijsko(e) briz-
go(e) je treba uporabiti v 8 urah po odprtju pakiranja. Ce zdravilo ni uporabljeno v 8 urah, je pakiranje treba zavre¢i. Imetnik dovoljenja za promet: GlaxoSmith-
Kline Trading Services Limited, 12 Riverwalk, Citywest Business Campus, Dublin 24, D24 YK11 Irska. Nacin in rezim predpisovanja Nucala 100 mg raztopina za
injiciranje v napolnjenem injekcijskem peresniku in Nucala 40 mg in 100 mg raztopina za injiciranje v napolnjeni injekcijski brizgi: Rp/Spec- Predpisovanje
in izdaja zdravila je le na recept zdravnika specialista ustreznega podro¢ja medicine ali od njega pooblas¢enega zdravnika (napolnjen injekcijski peresnik,
napolnjena injekcijska brizga). Datum zadnje revizije besedila: 02/2026. Pred predpisovanjem preberite celoten Povzetek glavnih znacilnosti zdravila.
Dodatne informacije so na voljo pri: BERLIN-CHEMIE /A. Menarini Distribution Ljubljana d.o.0., Dolenjska cesta 242c, 1000 Ljubljana, telefon 01 300 2160,
telefaks 01 300 2169; slovenia@berlin-chemie.com
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