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O Il DISCAB YOUNG RESEARCHERS DAYS, giunto quest’anno alla terza edizione, vedrà i
dottorandi di ricerca, i borsisti, gli specializzandi medici e specializzandi di area
sanitaria, e gli assegnisti di ricerca del Dipartimento presentare i risultati delle loro
ricerche, in un confronto aperto e costruttivo con tutta la comunità accademica del
Dipartimento.

Il Dipartimento è, infatti, il luogo dove i giovani si affacciano per la prima volta al
mondo della ricerca scientifica, un mondo creativo, libero, proiettato verso il futuro;
è proprio nei nostri laboratori che i giovani possono sperimentare, imparare,
conoscere, e capire quale strada professionale seguire. E’ nei nostri laboratori che i
giovani possono far crescere le loro radici di conoscenza medico-scientifica, radici
forti, che permetteranno loro, negli anni, di nutrire con vigore la pianta che crescerà,
di confrontarsi con il mondo e di aprirsi alle sfide della ricerca che verranno.

In linea con il ruolo centrale che la VALORIZZAZIONE DEI GIOVANI RICERCATORI e il SOSTEGNO

ALLA FORMAZIONE hanno da sempre avuto nelle politiche di programmazione e
sviluppo del Dipartimento, il DISCAB YOUNG RESEARCHERS DAYS estende quest’anno la
sua durata, prevedendo due giornate di esposizione dei circa 100 contributi poster
ricevuti - di cui 38 di dottorandi di ricerca, 23 di assegnisti di ricerca e 38 di
specializzandi – al fine di estendere la possibilità di incontro e scambio tra i nostri
giovani e i docenti DISCAB, e anche di facilitare l’importante momento di incontro e
di scambio tra pari, non solo sui temi scientifici ma anche sui vari aspetti della vita
accademica.

Auguro a tutti i nostri giovani dottorandi di ricerca, specializzandi medici e di area
sanitaria, e assegnisti di ricerca un buon DISCAB YOUNG RESEARCHERS DAYS 2026!

La Direttrice
Francesca Zazzeroni
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MARTEDÌ 24 FEBBRAIO 2026

09:30 AFFISSIONE POSTER
Atrio secondo piano – edificio A.C. De Meis

PRIMA SESSIONE POSTER

Intervista presentatori poster
10:00-12:00

SECONDA SESSIONE POSTER

Intervista presentatori poster
14:30-16:30

SELEZIONE FLASH TALK

Verranno comunicati i nominativi dei presentatori dei flash talk
17:30-

MERCOLEDÌ 25 FEBBRAIO 2026

09:30-13:30 SESSIONE FLASH TALK
Aula C3.5 – Secondo piano – edificio AC De Meis

TERZA SESSIONE POSTER

Intervista presentatori poster
14:30-16:30

SELEZIONE MIGLIORI POSTER

Verranno comunicati i nominativi dei vincitori dei premi

17:30-

GIOVEDÌ 26 FEBBRAIO 2026

12:30-13:30 PREMIAZIONE MIGLIORI POSTER

Aula C3.5 – Secondo piano – edificio A.C. De Meis

Durante il Discab Research Day ci sarà la cerimonia di assegnazione dei 
premi per i migliori poster
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P1

The influence of odorants on implicit social bias: An investigation using 

the Implicit Association Test (IAT)

Alemanno M. , Di Pompeo I., Marcaccio M., Migliore S., Curcio G.

Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila, L’Aquila, Italy

Dottorato in Medicina Sperimentale - Neuroscienze di Base e Cliniche  - Ciclo: XL

Settore Scientifico Disciplinare (SSD): PSIC-01/A

Background: The Implicit Association Test (IAT) is a well-established method for 
measuring automatic associations that underlie implicit biases, including those 
related to race, body size, and sexual orientation (Greenwald et al., 1998; Greenwald 
et al., 2022). The present ongoing study investigates whether exposure to four 
odorants (propionic acid—a pungent, rancid odor; androstienone— a male putative 
pheromone; equilin— a female putative pheromone; ursolic acid— sweat odour) 
differentially affects IAT performance across three different social dimensions. 
Furthermore, a control group receives no odorant.

Discussion: Until now, 15 participants have been tested, equally divided among 
three conditions: control, propionic acid, and androstienone. All participants first 
completed a Sniffin’ Sticks test to exclude those with olfactory deficits, followed by 
self-report questionnaires assessing explicit attitudes and relevant individual 
differences. Odorants were administered continuously throughout the computerized 
task via a chinrest equipped with a cotton pad imbued with the designated odorant, 
positioned in close proximity to the participant’s noses. This setup ensured passive 
and consistent olfactory exposure during the entire IAT session. The computerized 
task required participants to categorize images and words into target categories 
(Black/White, thin/obese, heterosexual/homosexual) under standard and reversed-
response mappings. Consistent with Greenwald et al.'s (2022) best practices, we 
employed strict alternation of target and attribute trials, counterbalancing of 
combined-task order, and the D-scoring algorithm. Data collection and processing 
are currently ongoing; recruitment continues for equilin, ursolic acid, and additional 
participants in all groups.

Conclusion: This study represents a novel integration of chemosensory 
manipulation with rigorous IAT methodology. We aim to determine whether 
olfactory cues can attenuate or exacerbate implicit social biases. Full data collection 
will enable analyses of odorant effects and their interaction with individual 
differences in explicit attitudes and chemosensory sensitivity.
More generally, these results could be used in future to develop innovative 
methodologies aimed at increasing psychological well-being and cognitive 
performance, potentially applicable to different stress situations.
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P2

First identification in Italy of blaNDM-1-encoding ST145 Enterobacter 
hormaechei 

Giovanni Alloggia1, Michele Gambardella2, Santa Borriello3, Giuseppina Giordano3, 

Mariagrazia Perilli1 and Alessandra Piccirilli1

1) Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila, L’Aquila, Italy 
2) Infectious Diseases Unit, San Luca Hospital, Vallo della Lucania, Salerno, Italy
3) Clinical Pathology, San Luca Hospital, Vallo della Lucania, Salerno, Italy

Dottorato in: Medicina Sperimentale - Ciclo:XL
Settore Scientifico Disciplinare (SSD): BIOS-9/A

Background: Enterobacter hormaechei is a member of the E. cloacae complex (ECC) and is 
genetically closely related to other species within this group (1). E. hormaechei is recognized 
for its remarkable genomic versatility and strong adaptive capacity in clinical and 
environmental settings. E. hormaechei frequently acquires plasmid-mediated extended-
spectrum β-lactamases (ESBLs) and carbapenemases, including blaKPC, blaNDM, and 
blaOXA-48, which confer resistance to most β-lactam antibiotics (2).
Objective: The aim of this study was to analyze the whole genome, by next-generation 
sequencing (NGS), of an E. hormaechei strain isolated from blood of a hospitalized patient.
Methods: The blood culture of a hospitalized patient with advanced colorectal cancer at the 
Surgery Department of S. Luca Hospital (Vallo della Lucania, Italy) was processed using the 
BACTEC 9240 automated system (Becton Dickinson, USA). Species identification and 
antimicrobial susceptibility testing were performed using the VITEK 2 automated system 
(bioMérieux, Marcy-l'Étoile, France). Genome library was prepared and sequenced on the 
Illumina MiSeq platform (Illumina Inc. San Diego, USA) with a 2 x 300 paired-end run. 
Species identification and sequence typing were carried out using the ribosomal Multilocus 
Sequence Typing (rMLST) and Multilocus Sequence Typing (MLST) schemes available in the 
PubMLST database (https://pubmlst.org/).
Results: The E. hormaechei strain showed resistance to most antibiotics but it was susceptible 
to colistin and ciprofloxacin. MLST identified the isolate as ST145, a lineage never reported in 
Italy. The resistome included genes conferring resistance to aminoglycosides (aac(3)-IIa, 
aac(6’)-Ib3), fosfomycin (fosA), trimethoprim (dfrA14), chloramphenicol (catB3), and 
fluoroquinolones via the oqxAB efflux pump. With respect to β-lactam resistance, the genome 
harbors genes encoding all major classes of β-lactamases, including blaCTX-M-15, blaNDM-1, 
blaOXA-1 and the chromosomal blaACT-90. In particular, blaNDM-1 encodes a metallo-β-
lactamase capable of hydrolyzing nearly all β-lactams including carbapenems. Multiple 
plasmid replicons, including IncFIB(pECLA), IncFII(pECLA), and IncFIA(HI1) (pMLST: 
FIA_13) were also identified.
Conclusions: To our knowledge, this represents the first documented detection of an NDM-1-
producing E. hormaechei ST145 in Italy. The combination of an extensively drug-resistant 
phenotype, multiple β-lactamases, and a diverse array of mobile genetic elements 
underscores the potential for nosocomial dissemination of high-risk E. hormaechei ST145 
lineages.

References:
1. Mauritz MD, et al. The EC-COMPASS: Long-term, multi-centre surveillance of Enterobacter cloacae complex - a 
clinical perspective. J Hosp Infect. 2024;148:11-19.
2. Wu W, Wang J, et al. Emergence of carbapenem-resistant Enterobacter hormaechei ST93 plasmids co-harbouring 
blaNDM-1, blaKPC-2, and mcr-9 in bloodstream infection. J Glob Antimicrob Resist. 2023;34:67-73.
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P3

Clinicopathological Features Associated with Sentinel Lymph Node Positivity
in Cutaneous Melanoma: Experience from a Multidisciplinary Skin Cancer
Tumor Board

Manfredo Bruni1, Marco Clementi1, Chiara Caponio2, Paolo Antonetti2, Alessia Loda1, Sara
Triolo1, Simone Mozzato1, Irene Tucceri Cimini1, Mirco Mastrangelo1, Eleonora Carosa1, Annarita
Lizzi1, Maria Esposito1, Cristina Pellegrini1, Maria Concetta Fargnoli1

1) Department of Biotechnological and Applied Clinical Sciences, University of L'Aquila, L'Aquila, Italy;

2) Dermatology Unit, San Salvatore Hospital, L'Aquila, Italy.

Dottorato in Medicina Sperimentale  - Scienze cliniche, mediche e chirurgiche- Ciclo: XXXIX 

Settore Scientifico Disciplinare (SSD): MEDS-10/C

Background: Sentinel lymph node biopsy (SLNB) is a cornerstone minimally invasive
procedure in the staging of cutaneous melanoma, allowing detection of subclinical nodal
metastases and providing essential prognostic information. Current Italian guidelines
recommend SLNB for pT1b melanomas and suggest considering the procedure in pT1a
lesions with histological regression exceeding 75%. However, substantial heterogeneity in
the risk of sentinel lymph node (SLN) positivity persists even within identical T stages,
suggesting that additional clinicopathologic cheracteristics may further refine patient
selection.
Objective: To identify clinicopathological features associated with sentinel lymph node
positivity in cutaneous melanoma.
Methods: A retrospective study was performed on patients with histologically confirmed
cutaneous melanoma discussed within the multidisciplinary Skin Cancer Tumor Board
at P.O. San Salvatore dell’Aquila between June 2020 and December 2025. Overall, 397 cases
were evaluated; SLNB was performed and histologically assessable in 266 patients, who
constituted the study cohort. Associations between clinicopathological characteristics of the
primary tumor and SLN positivity were explored through univariate analysis.
Results: SLN positivity was significantly associated with male sex (OR 2.26; 95% CI 1.25–
4.07; p=0.006), ulceration (OR 1.90; 95% CI 1.04–3.45; p=0.035), microsatellitosis (OR 3.76; 95%
CI 1.10–12.88; p=0.026), and lymphovascular invasion (OR 3.63; 95% CI 1.39–9.48; p=0.006).
Primary tumor site was also associated with SLN involvement (p=0.008), with higher
positivity rates observed in melanomas located on the trunk and upper limbs. Histological
regression, evaluated both as a dichotomous variable (present vs absent) and according to
extent (<75% vs ≥75%), showed a non-significant trend toward reduced nodal involvement
(p=0.07 and p=0.06, respectively), consistent with selected reports in the literature, though not
uniformly replicated across studies. No significant associations were identified for patient
age (p=0.607), mutational status (BRAF mutation p=0.605; NRAS mutation p=0.866), mitotic
rate (p=0.087), or the presence (p=0.383) and distribution (p=0.580) of tumor-infiltrating
lymphocytes (TILs).
Conclusions: These findings support the relevance of an integrated clinicopathological
approach in selecting candidates for SLNB and further emphasize the central role of a
multidisciplinary Skin Cancer Tumor Board in melanoma management. Larger, preferably
multicentric studies are warranted to better define the prognostic significance of histological
regression and other biological factors not currently incorporated into existing staging
systems.
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P4

Moral decision-making in patients with neurodegenerative disease: a 
systematic review 

Giorgia Capitani1, Daniele Lozzi2, Giuseppe Curcio1, Simone Migliore1

1) Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila, 67100 
L’Aquila, Italy

2) Acquisition, Analysis, Visualization & Imaging Laboratory (A2VI Lab), Department of Life, 
Health and Environmental Sciences, University of L’Aquila, 67100 L’Aquila, Italy

Dottorato in: Medicina Sperimentale- Neuroscienze di Base e Cliniche Ciclo:XLI

Settore Scientifico Disciplinare (SSD): PSIC-01/A

Background: Moral decision-making, a core component of social cognition, relies on 
integrating affective and cognitive processes supported by distributed neural 
networks. Neurodegenerative diseases disrupt these systems to varying degrees, 
offering unique models to investigate the neural bases of moral cognition. This 
review aimed to systematically examine moral decision-making deficits across 
neurodegenerative diseases, delineate disease-specific patterns of moral cognition 
impairment, and highlight conceptual and methodological gaps to inform future 
research and clinical assessment.

Discussion: A systematic search of PubMed, Web of Science, and Scopus was 
conducted for studies published up to January 2025, following Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses 2020 guidelines.
Seventeen studies met inclusion criteria. Convergent evidence indicates that 
behavioral variant frontotemporal dementia (bvFTD) produces a distinctive 
utilitarian bias characterized by diminished empathy, emotional blunting, and 
impaired integration of intention and outcome, reflecting degeneration of the 
ventromedial prefrontal cortex, anterior insula, and amygdala within the salience 
and default mode networks. In contrast, Alzheimer’s disease (AD) patients typically 
preserve affective aversion to harm, suggesting relative sparing of limbic–
ventromedial circuits despite conceptual and executive decline. Moral reasoning in 
Parkinson’s disease (PD) and amyotrophic lateral sclerosis (ALS) remains largely 
intact unless frontotemporal involvement occurs, while dementia with Lewy bodies 
(DLB) manifests intermediate profiles marked by reduced cognitive theory of mind 
and aberrant moral affect. 

Conclusion: These findings delineate disease-specific patterns of moral dysfunction 
linked to network-level degeneration rather than global cognitive decline. 
Understanding these mechanisms holds translational relevance for early diagnosis, 
ethical capacity assessment, and the development of ecologically valid tools to 
monitor socio-emotional deterioration in neurodegenerative disorders.
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P5

Predictive factors of response to anti-CGRP monoclonal antibodies in patients 

with multiple sclerosis

S. Cesarano1, Marina Romozzi2, Viviana Nociti2, Rocco Totaro3, Maria Albanese4, Alfonsina Casalena5, Pietro 
Annovazzi6, Roberta Fantozzi7, Carla Tortorella8, Marco Vercellino9, Luigi Francesco Iannone10, Giovanna De Luca11, 

Valentina Tomassini11, Massimiliano Di Filippo12, Lorena Lorefice13, Giorgia Teresa Maniscalco14, Damiano 
Paolicelli15, Federica Pinardi16, Valentina Torri Clerici17, Claudio Marcello Solaro18, Claudio Gasperini8, Paolo 

Calabresi2, Massimiliano Mirabella2, Catello Vollono2, Eleonora Cocco13, Francesca Pistoia1

1) Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila, L’Aquila, Italy.
2) Dipartimento Universitario di Neuroscienze, Universit`a Cattolica del Sacro Cuore, Rome, Italy.
3) Department of Neurology, Multiple Sclerosis Center, San Salvatore Hospital, L'Aquila, Italy.
4) Regional Referral Headache Center, Neurology Unit, Tor Vergata University Hospital, Rome, Italy.
5) Neurologia e Stroke Unit; Centro Cefalee, Azienda Ospedaliera "S. Maria," Teramo, Italy.
6) Multiple Sclerosis Center, Hospital of Gallarate - ASST della Valle Olona, Gallarate, Italy.
7) Unit of Neurology - IRCCS Neuromed, Pozzilli, Isernia, Italy
8) Multiple Sclerosis Center, Neurology Unit S. Camillo-Forlanini Hospital, Rome, Italy.
9) Department of Neuroscience, City of Health and Science University Hospital of Turin, Turin, Italy.
10) Section of Clinical Pharmacology and Oncology, Department of Health Sciences, University of Florence, Florence, Italy
11) Multiple Sclerosis Center, Policlinico SS. Annunziata, Chieti, Italy
12) Section of Neurology, Department of Medicine and Surgery, University of Perugia, Italy
13) Multiple Sclerosis Center, Binaghi Hospital, ASL Cagliari, Italy; Department of Medical Sciences and Public Health, University of 

Cagliari, Italy
14) Multiple Sclerosis Center, Cardarelli Hospital, Naples, Italy
15) Department of Basic Medical Sciences, Neuroscience and Sense Organs, University of Bari "Aldo Moro", Bari, Italy
16) IRCCS Istituto delle scienze neurologiche di Bologna, UOSI Riabilitazione Sclerosi Multipla, Bologna, Italy
17) Neuroimmunology and Neuromuscular Diseases Unit, Fondazione IRCCS Istituto Neurologico Carlo Besta, Milan, Italy.
18) Rehabilitation Department, Mons. L. Novarese, Moncrivello, Vercelli, Italy

Dottorato in: Medicina Sperimentale- Neuroscienze di Base e Cliniche Ciclo: XL

Settore Scientifico Disciplinare (SSD): MEDS-12/A

Background: Migraine is common in people with multiple sclerosis (PwMS) and substantially 
contributes to disability and impaired quality of life. Although calcitonin gene-related peptide 
(CGRP)–targeting therapies have reshaped migraine prevention, evidence on their use in 
PwMS remains scarce, particularly in patients receiving concomitant disease-modifying 
therapies (DMTs).
Methods: We retrospectively collected data from 17 Italian MS centers on adult PwMS with 
comorbid migraine treated with anti-CGRP monoclonal antibodies or atogepant in addition 
to stable DMTs. Monthly headache days (MHDs) and analgesic intake were compared 
between treatment initiation and last available follow-up. MS activity was assessed through 
relapses, Expanded Disability Status Scale (EDSS), and MRI findings. A ≥ 50% reduction in 
MHDs defined treatment response. Multivariate regression models were used to explore 
predictors of clinical improvement.
Results: Fifty-four patients were included (46 women; mean age 42.3 years; 85% relapsing 
MS). Baseline MHDs averaged 19.9 ± 7.0 and declined to 11.4 ± 9.4 at follow-up (p<0.001), 
with a parallel decrease in analgesic use (p<0.001). A responder rate of 53.7% was observed. 
MS disease activity remained stable, with no significant changes in relapse frequency, EDSS, 
or MRI activity. Higher baseline headache burden was associated with greater reduction in 
MHDs (β=0.64, p<0.001), whereas longer MS duration predicted poorer response (OR=1.70, 
95% CI 1.11–2.63). Mild adverse events occurred in four patients, without treatment 
discontinuation.
Conclusion: In this real-world multicenter cohort, anti-CGRP therapies provided meaningful 
migraine improvement in PwMS while maintaining MS stability. Disease duration and 
baseline headache frequency may influence therapeutic response.
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P6

Hepatic Retransplantation with Complex Reconstructionof the Hepatic 

Artery Using an Aortic Patch on the Recipient’s Celiac Tripod in a Patient 

with Thrombosed Aneurysm of the Arterial Anastomosis

D.Chiappori MD; N.Guglielmo MD PhD ; R.L.Meniconi MD PhD; G.Moschetta MD; 

M.Colasanti MD PhD; G.Mariano MD; G.Berardi MD PhD; G.M.Ettorre MD PhD; F. 

Vistoli MD PhD

Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila, L’Aquila, Italy 

Dottorato in: Medicina Sperimentale- Scienze Cliniche, Mediche e Chirurgiche 
Ciclo: XLI

Settore Scientifico Disciplinare (SSD): MEDS-06/A

Introduction: Vascular complications of liver transplantation, particularly aneurysm 
and thrombosis of the hepatic artery anastomosis, represent a significant cause of 
graft dysfunction and indication for retransplantation. In the presence of extensive 
scar tissue sequelae and prior endovascular procedures or biliary drainage, arterial 
reconstruction requires complex strategies, often based on aortic patches and 
anastomosis to the celiac tripod, to restore stable and laminar hepatic flow.
Clinical Case: A 55-year-old male underwent urgent re-OLTx for hepatic artery 
thrombosis (HAT) 21 days post-primary OLTx for HCV cirrhosis. He presented with 
ascites, severe cholestasis, and bilio-purulent collections from percutaneous drain 
tracts. Intraoperative exploration revealed a congested and markedly cholestatic 
liver, with a voluminous thrombosed aneurysmal dilatation at the anastomosis 
between the donor celiac tripod and the bifurcation of the recipient's proper hepatic 
artery.
Surgical Technique: Re-laparotomy, with extensive adhesiolysis and complete graft 
mobilization, followed by hepatectomy using the piggy-back technique, preserving 
the recipient's caval cuff. A new cavocaval anastomosis was fashioned using the 
piggy-back technique, along with a termino-terminal portal anastomosis. On the 
arterial side, after ligation of the gastroduodenal artery and isolation of the 
recipient's celiac tripod and splenic artery at their origin, the aneurysmal sac was 
opened, embolizing material was removed, and it was completely resected. Arterial 
reconstruction was achieved by anastomosing the aortic patch of the new graft (per 
Carrel) to the recipient's celiac tripod at the hepatic artery-splenic artery bifurcation 
level, configuring a Carrel patch-type conduit to optimize caliber and flow direction.
Results: Portal and arterial declamping showed immediate good graft reperfusion 
and excellent hepatic arterial pulse. Intraoperative echo-Doppler documented 
pulsatile hepatic arterial flow >500 mL/min with a resistance index of 0.7 and portal 
flow >2 L/min, without significant stenosis or turbulence. At 3 months, good clinical 
condition, without signs of ischemic cholangiopathy.
Conclusions: In the context of complex hepatic retransplantation with thrombosed 
aneurysm of the hepatic artery anastomosis, reconstruction using the graft's aortic 
patch anastomosed to the recipient's celiac tripod represents a safe and effective 
strategy.
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P7

Microglial Activation via FAAH Inhibition: Integrating Endocannabinoid Pathways, Pro-

Resolving Mediators, and Neuroinflammation in a Mouse Model of Alzheimer’s Disease

Giacomo Cimino 1, Annamaria Tisi 1, Camilla Di Meo 1, Noemi De Dominicis 1, 4, Eleonora 

Iucci 1, Lucia Scipioni 1,2, Giacomo Giacovazzo 2,3, Francesca Pistoia 1, Sergio Oddi 2,3, 

Mauro Maccarrone 1, 2

1 Department of Biotechnological and Applied Clinical Sciences, University of L'Aquila, Italy.
2 Laboratory of Lipid Neurochemistry, European Center for Brain Research (CERC), Santa Lucia Foundation 

IRCCS, 00143 Rome, Italy.
3 Department of Veterinary Medicine, University of Teramo, 64100 Teramo, Italy.
4 Department of Physics, University of Trento, 38123 Trento, Italy.

Dottorato in Medicina Sperimentale  - Ciclo: XXXIX

Settore Scientifico Disciplinare (SSD): BIOS-07/A

Introduction: Neuroinflammation is a hallmark of Alzheimer’s disease (AD), in which
microglia play a central role in shaping inflammatory responses and maintaining tissue
homeostasis. In this context, the endocannabinoid system (ECS) has emerged as an important
modulator of glial function. Fatty acid amide hydrolase (FAAH), a key ECS enzyme, degrades
anandamide, an endocannabinoid with protective and anti-inflammatory properties. Therefore,
FAAH inhibition may enhance endogenous mechanisms regulating microglial activation and
influence pathways involved in inflammation resolution, including specialized pro-resolving
mediators (SPMs).
Methods: To test this hypothesis, we investigated whether pharmacological inhibition of
FAAH with the selective inhibitor URB597 modulates microglial reactivity across different
inflammatory contexts and explored the molecular mechanisms linking ECS activity to pro-
resolving pathways. URB597 was administered intranasally in AD-like Tg2576 (TG) and wild-
type (WT) mice. Bulk RNA-seq analysis is currently ongoing to identify transcriptional and
microRNA-mediated mechanisms linking ECS modulation to SPM-related pathways and
microglial activation states.
Moreover, to evaluate URB597 efficacy in a chronic inflammatory setting, TG and WT mice
received repeated intraperitoneal LPS injections for 3 months. Microglial and astrocytic
reactivity were assessed by immunofluorescence (IBA-1, GFAP), and behavioral performance
was evaluated using open field test (OFT) and novel object recognition test (NORT). To further
investigate microglial dynamics during inflammation resolution, a self-resolution model was
established via intracranial LPS injections performed by stereotaxic surgery. Mice were
sacrificed at 3 and 7 days to define the optimal temporal window for URB597 intervention.
Results: Untreated TG mice displayed increased microglial number and a pro-inflammatory
morphology, which was further exacerbated by LPS administration. Intranasal URB597
effectively inhibited FAAH activity, as demonstrated through enzymatic activity assays in
brain samples. The treatment partially counteracted microglial activation, while astrocytic
reactivity remained largely unchanged. Treated Tg2576 mice also showed improved behavioral
performance, suggesting functional benefits associated with microglial modulation. Molecular,
histological, and microglia-focused analyses are currently underway.
Conclusions: This study integrates chronic and resolving inflammatory models to determine
how FAAH inhibition shapes microglial behavior in AD-like pathology. Ongoing molecular
analyses will help clarify the mechanistic link between ECS activity, microglial modulation, and
pro-resolving pathways.

Funded by the Italian Ministry of University and Research (MUR) under the competitive project PRIN 2022
(n. 20224CPSYL) to S.O. and M.M. 10
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MAPT/Tau protein role in the maintenance of a neuroblastoma 

undifferentiated phenotype. 

Emanuele Cornacchia, Letizia Clementi, Veronica Zelli, Davide Vecchiotti, Monica 

Di Padova, Francesca Zazzeroni, Adriano Angelucci 

Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila, L’Aquila, Italy 

Dottorato in: Medicina Sperimentale – Medicina Sperimentale, Clinica e 
Endocrinologia Ciclo: XL

Settore Scientifico Disciplinare (SSD): MEDS-02/A

Background: Tau protein, encoded by MAPT gene, belongs to the family of 
Microtubules-Associated Proteins (MAPs). Through alternative splicing, MAPT gene 
gives rise to six isoforms that are differentially expressed during embryonic 
development and post-natal period. A disfunctional expression of MAPT isoforms or 
of their post-translational modifications is correlated to the occurence of 
neurodegenerative diseases. However, Tau biology should be further investigated 
since several tumors express differential levels of MAPT, including neuroblastoma 
(NB), a highly heterogenous extracranial tumor with neuroendocrine origin. In 
particular, NB SH-SY5Y cells represent a plastic in vitro model to study cell 
differentiation and acquired therapeutic resistance. Our study aims to provide new 
evidences of the pro-tumorigenic potential of Tau protein in the maintenance of a NB 
undifferentiated phenotype, through Wnt/β-catenin pathway modulation. 

Discussion: The stem-like phenotype of our NB model, the SH-SY5Y cell line, shows 
the prevalence of a main MAPT embryonal isoform. Upon cell differentiation, Tau 
protein is down-expressed and related to a cell phenotype characterized by β-catenin 
down-regulation, cell proliferation arrest and a “neuronal”-like cell morphology. On 
the contrary, the increasing levels of MAPT expression are related to a 
“mesenchymal”-like phenotype characterized by increasing regenerative potential 
and by β-catenin stabilization. These biological effects are further supported by a 
switch of MAPT intracellular localization due to a modulation of Wnt/β-catenin. 
Lastly, gene silencing evidences that tumor phenotypical aggressiveness is largely 
abolished switching off MAPT expression. 

Conclusion: The correlation among MAPT phosphorylated fetal isoform expression, 
increased NB proliferative potential and β-catenin stabilization, provides new 
evidences to develop therapeutical approaches to counteract acquired therapeutic 
resistances due to the maintenance of an undifferentiated phenotype promoted by 
MAPT fetal isoform. 
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Targeting CES1 to Counteract Metabolic Reprogramming in NF-κB-

dependent Tumors

A. Costanzi1, I. Flati1,2, D. Verzella1, M. Di Vito Nolfi1, D. Vecchiotti1, E. Alesse1, F.

Zazzeroni1, D. Capece1.

1) Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila, L’Aquila, Italy 
2) Department of Molecular Medicine, University La Sapienza, Rome, Italy

Dottorato in: Medicina Sperimentale - Ciclo: XLI
Settore Scientifico Disciplinare (SSD): MEDS-26/A

Background: Numerous solid and hematologic malignancies are characterized by 
chronic inflammation and constitutive activation of the NF-κB pathway. This 
transcription factor regulates genes involved in cell survival, chemoresistance, and 
tumor metabolism. Recent studies have identified CES1 (Carboxylesterase 1) as a 
downstream effector of NF-κB, implicated in the regulation of lipid metabolism 
under conditions of energetic stress, thereby promoting cell survival in aggressive 
tumors such as colorectal cancer (CRC), hepatocellular carcinoma (HCC), and 
epithelial ovarian cancer (EOC). Here, we propose to target CES1 as a novel 
therapeutic strategy to counteract NF-κB–driven metabolic reprogramming and 
tumor survival, through the development and preclinical evaluation of optimized 
CES1 inhibitors.

Discussion: Although targeting lipid metabolism has emerged as an effective 
antitumor strategy, its clinical translation has been hampered by toxicity and limited 
druggability of key metabolic enzymes. CES1 represents a notable exception, as its 
inhibition is compatible with normal physiology while selectively impairing tumor 
cell survival under metabolic stress. Experimental CES1 inhibitors have 
demonstrated antitumor efficacy in preclinical models but remain unsuitable for 
clinical use due to suboptimal solubility and bioavailability. The development of 
novel CES1 inhibitors through rational drug design and lead optimization offers the 
opportunity to overcome these limitations. By improving pharmacokinetic and 
ADME profiles, optimized CES1-targeting compounds may achieve sustained target 
inhibition in vivo, enhancing therapeutic efficacy while minimizing systemic toxicity, 
particularly in aggressive and chemoresistant NF-κB–dependent tumors.

Conclusion: Overall, CES1 targeting holds potential both as a stand-alone metabolic 
therapy and as a combinatorial strategy to enhance the efficacy of existing anticancer 
treatments in NF-κB–dependent tumors. This project aims to advance CES1 
inhibition toward clinical applicability by developing optimized small-molecule 
inhibitors with improved drug-like properties and antitumor efficacy.
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Robot-Mediated Administration of Raven’s Standard Progressive Matrices 

in Individuals with Autism Spectrum Disorder

Nicole Covone 1,2, Margherita Attanasio1,2,Ilenia Le Donne1,2, Francesco Masedu1, 

Marco Valenti1,2, Monica Mazza1,2

1) Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila, L’Aquila, Italy 
2) Regional Centre for Autism, Abruzzo Region Health System, L’Aquila, Italy,

Dottorato in: Medicina Sperimentale- Neuroscienze di Base e Cliniche Ciclo:XL

Settore Scientifico Disciplinare (SSD): PSIC-01/C

Background: This study investigates the impact of administration modality of the 
Raven’s Standard Progressive Matrices (RSPM)—paper-and-pencil versus a digital 
tablet-based version administered through the social robot Pepper—on the 
performance of individuals with Autism Spectrum Disorder (ASD). Response 
accuracy, reaction times, and physiological activation (heart rate) are analyzed, 
accounting for item complexity to explore interactions between task difficulty and 
administration modality. Preliminary results indicate that robot-mediated 
administration is feasible and well accepted, with comparable performance across 
modalities and signs of enhanced engagement and reduced physiological arousal.

Discussion: Overall, the results highlight significant interactions between 
administration modality and item complexity. With respect to physiological 
activation (ΔBPM), both the paper and robot-mediated modalities show increasing 
heart rate as task difficulty increases; however, the social robot condition is 
associated with lower activation during the initial phases, followed by a steeper 
increase in more complex series. This pattern may reflect a facilitating effect of the 
robot during the early stages of the task, with physiological activation rising as 
cognitive demands increase. In terms of accuracy, higher complexity is associated 
with reduced performance in both modalities. In the Pepper condition, a slight 
decrease in performance is observed for items of intermediate difficulty, followed by 
an improvement in the most complex items, where performance is slightly higher 
than in the paper-based condition. This trend may suggest a role of the robot in 
sustaining participant engagement under higher cognitive load. Reaction times 
increase with task difficulty, with no relevant differences between administration 
modalities. Nonetheless, a tendency toward slightly faster responses in the robot 
condition for the most complex items may indicate a potential facilitation or greater 
interaction fluency.

Conclusion: These findings suggest that digital and robotic tools can be used for 
neuropsychological assessment in individuals with ASD in a way comparable to 
traditional methods, while offering a more accessible and interactive testing 
experience.
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MigraMeter 2.0: Migraine Monitoring and Prediction via an optimized e-

health tool based on machine learning approaches – preliminary results. 

Federico De Santis 1, Rosita Guido 2, Raffaele Ornello 1, Chiara Rosignoli 1, 
Muhammad Junaid Jawaid1, Agnese Onofri 1, Muhammad Fiaz2, Domenico Conforti 2, 
Henry Muccini 3, Simona Sacco 1

1) Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila, L’Aquila, 
Italy

2) Dipartimento di Ingegneria Meccanica, Energetica e Gestionale – DIMEG, University of Calabria; 
3) Department of Engineering and information sciences and mathematics, University of L’Aquila

Dottorato in: Medicina Sperimentale - Neuroscienze di Base e Cliniche Ciclo: XXXIX
Settore Scientifico Disciplinare (SSD): SSD MEDS-12A

Background - Migraine is a high prevalent and burdensome neurological disorder 
frequently underdiagnosed and undertreated. Attacks could be preceded by prodromal 
symptoms (hours or days before pain onset), offering a potential window for prompt 
intervention. We aimed to identify early warning signs that may estimate the risk of 
forthcoming migraine attacks (pre-ictal stage) to support timely interventions and 
ultimately improve the quality of life of individuals affected by migraine.
Methods - This study integrated multimodal data collected prospectively in adult patients 
with episodic or chronic migraine from wearable devices (Empatica Embrace Plus, 
collecting continuously bio signals such as blood pulse rate, electrodermal activity, skin 
temperature, actigraphy, estimated sleep–wake stages) and a digital headache diary 
(MigraMeter – single event-based entries). This approach enables a time-resolved 
characterization (continuous wearable data resampled in 10 min resolution windows) of 
interindividual or group changes preceding migraine attacks (comparing 24 h preictal 
phase to interictal phase and to ictal phase). Machine learning models (Decision Tree, 
Random Forest, Gradient Boosting) were trained and validated with 10-fold cross 
validation to identify physiological and behavioral patterns associated with migraine 
prodromal symptoms, and to estimate the temporal proximity of an impending attack. A 
clinically meaningful 4-hour pre-attack window was defined as the primary prediction 
target. 
Results - From 18 patients enrolled in the study, we analyzed data from the first 4 patients. 
Overall, the 48-hour pre-ictal analysis reveals systematic changes in autonomic, 
thermoregulatory, and activity-related wearable signals preceding migraine attacks. 
Electrodermal activity, metabolic activity, pulse rate, and skin temperature emerge as the 
most informative features, supporting the presence of a measurable prodromal phase 
extending up to 48 hours before migraine onset. Other features (heart rate, MET, 
temperature, and activity-related signals) show patient dependent behavior: they are 
significant in some subjects but not in others, and their direction may differ.
Multimodal wearable data enabled reliable discrimination between baseline and pre-ictal 
phases. In particular, the Gradient Boosting model achieved an AUC of 0.806 and a pre-
ictal recall of 0.661, indicating that non-linear ensemble methods are well suited to capture 
distributed prodromal physiological changes. 
Conclusion: These findings support the feasibility of developing migraine early-warning 
systems based on individualized risk estimation.
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Investigation of new potential therapeutic strategies to reduce cancer stemness 
properties by characterization and study of differentiated and stem-induced models 
of Glioblastoma.

Valeria Di Benedetto1 , Alessandra Rossetti1, Benedetta Cinque2, Giovanni Luca 
Gravina1, E. Iorio3, M.E. Pisano3, M. Chirico3, V. Mattei4 Claudio Festuccia1

1Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila
2Department of Life, Health and Environmental Sciences, University of L’Aquila 
3High Resolution NMR Unit, Core Facilities, Istituto Superiore di Sanità, Rome, Italy
4Department of Life Sciences, Health and Health Professions, Link Campus University, Rome, Italy

Dottorato in Medicina Sperimentale - Medicina sperimentale, clinica ed endocrinologia
Ciclo: XXXIX

Settore Scientifico Disciplinare (SSD): MEDS-26/B

Introduction: Glioblastoma multiforme (GBM) is the most common type of primary 
malignant brain tumor in adults. Despite the progress made over the years the outcomes 
remain unsatisfactory due to both the impossibility of complete resection of the tumor mass 
and, above all, the presence of a stem cell population (GSC) with characteristics of self-
renewal and multi-lineage differentiation, refractory to both chemo- and radiotherapy (RT). 
Although these are characterized by the presence of stemness markers, such as Sox-2, 
Nestin, CD44 or CD133, we cannot define them solely on these as they are not exclusively 
specific; this requires not only the study of expression levels of these markers, but also the 
observation of the distinctive features of cancer stem cells (CSCs).
Aim: In this work we focused on characterizing a highly proliferating population and a 
stem-induced population of a representative GBM line. Once CD44 was identified as a 
potential target, we tested pharmacological inhibition using Splash (SPL-108) alone and in 
combination with Temozolomide to test its possible sensitizing action.
Results: According to our results, the stem-induced population displays some of the most 
common stemness markers, such as Sox-2, Nestin, CD44, ecc.; it is also capable of forming 
neuropheres in vitro within seven days and shows a more quiescent phenotype. Staminality 
induction was also confirmed by metabolomics results, as neurospheres show reduced 
levels of phosphocreatine, phosphocholine, and branched-chain amino acids that suggests 
the acquisition of a more quiescent phenotype and reduced anabolic signaling; this is 
commonly observed in stem-like cancer cells, which favor metabolic flexibility and survival 
over rapid growth. After treatment with the CD44 inhibitor, SPL-108, the stem-induced 
population was not able to form neurospheres unlike the control and showed reduced 
levels of stemness markers . Finally, after identifying the range in which SPL performs its 
maximum action, the combined treatment between the inhibitor and Temozolomide, the 
gold standard for the treatment of GBM, led to a decrease in viability in the differentiated 
line and an increase in DNA damage. 
Conclusion: The characterization of two GBM representative cell populations shows how 
CD44 could be interesting target as it plays a central role in tumor and GSCs survival, since 
its inhibition led to a loss of stem-like characteristics in the stem cell-induced population 
known to be involved in resistance to standard GMB therapies. The combination of the 
inhibitor and the gold standard when administered at short times led to a decrease in 
viability in the differentiated line.
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Sacroiliitis in Systemic Sclerosis: overlap or expansion of the spondyloarthritis 
spectrum?

Di Cola I.1, Shariat Panahai A. 1, Cipriani P. 1
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Dottorato in Medicina Sperimentale - Medicina sperimentale, clinica e endocrinologia;  
Ciclo: XXXIX 
Settore Scientifico Disciplinare (SSD): MEDS-09/C

Background
Systemic sclerosis (SSc) is a systemic autoimmune disease characterized by disease-specific 
autoantibodies and progressive fibrosis of connective tissues and internal organs, resulting 
from microvascular damage and immune dysregulation. These processes contribute to 
significant morbidity and premature mortality [1]. Musculoskeletal manifestations are 
common and substantially impact disease burden; however, axial involvement has 
traditionally received limited attention. Although low back pain is frequently reported in SSc, 
it is often attributed to mechanical causes. The potential presence of inflammatory sacroiliitis 
in SSc has been scarcely investigated, and data regarding its clinical and immunological 
correlates remain limited.
Objectives
To evaluate the prevalence of sacroiliitis in a cohort of patients with SSc and to investigate its 
clinical, laboratory, and serological associations.
Methods
In this study, 102 consecutive patients with SSc followed at the Rheumatology Division of 
L’Aquila (IT) were evaluated. Clinical, laboratory, and serological data were collected. 
Sacroiliitis was assessed by magnetic resonance imaging (MRI) and classified as present or 
absent. Correlation analyses were performed for continuous variables. Categorical variables 
were compared using chi-square or Fisher’s exact test, as appropriate. Univariable logistic 
regression analyses were conducted to identify factors associated with sacroiliitis.
Results
Sacroiliitis was identified in 18 of 102 patients (17.6%). No significant correlations were 
observed between sacroiliitis and inflammatory markers (CRP, ESR), body mass index, or 
modified Rodnan Skin Score. Contingency analyses demonstrated a higher prevalence of 
sacroiliitis in patients reporting low back pain and in those with anti-topoisomerase I 
autoantibodies. Univariable logistic regression confirmed that low back pain (OR 3.79, 95% CI 
1.34–11.59; p = 0.016) and the presence of anti-topoisomerase I autoantibodies (OR 3.52, 95% 
CI 1.29–10.35; p = 0.014) were significantly associated with sacroiliitis. Diffuse cutaneous SSc 
showed a non-significant trend toward association, whereas the presence of anticentromere 
autoantibody was not associated with sacroiliitis.
Conclusion
Sacroiliitis was observed in a notable proportion of patients with SSc and was associated with 
low back pain and anti-topoisomerase I autoantibodies, but not with systemic inflammatory 
markers. These findings suggest that sacroiliac involvement might represent a distinct 
musculoskeletal phenotype within SSc, particularly in patients with an anti-topoisomerase I 
profile.

[1] Ishikawa Y, et al. JMA J. 2026.
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CES1 Inhibition Impairs Cancer Stem Cell Survival in NSCLC
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Nolfi Mauro 1, Costanzi Alessandro 1, Hafiz Nadeem Khan 1 , Vecchiotti Davide 1, 

Verzella Daniela 1, Alesse Edoardo1, Zazzeroni Francesca 1, Capece Daria 1.

1) Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila, L’Aquila, 
Italy 

2) Department of Molecular Medicine, University La Sapienza, Rome, Italy

Dottorato in: Medicina Sperimentale - Ciclo: XLI

Settore Scientifico Disciplinare (SSD): MEDS-26/A

Background: Non-small cell lung cancer (NSCLC), is one of the most prevalent and 
therapy-resistant malignancies worldwide. One of the main challenges in therapy is 
treatment resistance and tumor relapse, often associated with the presence of cancer 
stem cells (CSCs), a small tumor subpopulation (0,001-2%) regulated by multiple 
signaling pathways. Among these, the NF-κB pathway plays a key role in CSC 
stemness and metabolic regulation. However, direct NF-κB inhibitions is associated 
with significant side effects. Therefore, targeting downstream metabolic effectors, such 
as carboxylesterase 1 (CES1), may represent a promising alternative therapeutic 
strategy to overcome tumor resistance.

Aim: To investigate  the role of CES1 in the maintenance of the CSCs metabolism, 
survival and stemness and validate CES1 as potential druggable target.

Results: CSCs were generated from three NSCLC cell lines (A549, CALU-3, and 
H2228) through a specific dedifferentiation protocol. Acquisition of the CSCs 
phenotype was validated by morphological analysis and by the expression of 
established stemness markers. Metabolic profiling using Seahorse analyzer showed 
that CSCs exhibit a more quiescent state compared to parental cells. CSCs also showed 
increased expression of CES1 relative to parental cells. Under basal condition, the 
treatment of CSCs with the CES1 inhibitor GR148672X or cisplatin did not result in 
significant differences in cell viability between treatments. However, under metabolic 
stress conditions, CES1 inhibition diminished CSCs cell survival exhibiting a lower 
IC50 value compared to cisplatin, suggesting a potential role of CES1 in metabolic 
adaptation of these cells.

Conclusion: These results suggest that CES1 may play a role in the metabolic plasticity 
of CSCs, particularly under stress conditions. Although further studies are needed to 
validate CES1 as a potential therapeutic target in CSCs. Targeting metabolic 
downstream effectors of the NF-κB pathway may represent a promising strategy to 
overcome therapy resistance in NSCLC. 
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Investigating the role of Carboxylesterase 1 (CES1) in tumor-associated 

macrophages (TAMs) 

F. Di Giovanni1, I. Flati1-2, H .N. Khan1, D. Verzella1, D. D’Andrea3, F. Dall’Aglio1, F. 

Veglianti1, D. Di Felice1, A. Costanzi1, M. Di Vito Nolfi1, D. Vecchiotti1, E. Alesse1, F. 

Zazzeroni1, D. Capece1.

1 Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila, 
L’Aquila, Italy  2 Department of Molecular Medicine, University La Sapienza, Rome, Italy 
3 University of Bristol, School of Engineering Mathematics and Technology, Bristol, UK 

Dottorato in Medicina Sperimentale  - Ciclo: XL

Settore Scientifico Disciplinare (SSD): MEDS-26A

Background: Carboxylesterase 1 has been identified as an NF-B-regulated lipase 
that regulates metabolic adaptation and survival in colorectal cancer (CRC). Data 
generated in our laboratory underline a similar CES1-dependent mechanism in 
epithelial ovarian cancer (EOC). However, we could not exclude additional roles of 
CES1 in the symbiosis between tumour microenvironment (TME) and cancer cells 
that fuel tumour progression and metastasis. The analysis of scRNA data from 
patients with CRC and EOC showed a high CES1 expression in specific subsets of 
tumour-associated macrophages (TAMs), which are associated with poor prognosis. 
These findings suggest a potential role for CES1 in creating an immunosuppressive 
niche that favours tumour aggressiveness and therapy resistance. 
Aim: To investigate the role of CES1 in TAMs and assess whether its inhibition could 
reprogram macrophages toward an anti-tumour phenotype and ultimately reduce 
tumour growth. 
Methods: First, we established an advanced 3D co-culture model combining EOC 
cells and macrophages generated by using two different protocols: 1) the canonical 
protocol based on PMA-treated THP-1 monocytes; or 2) a polarization protocol using 
PMA+ IL1 + hypoxia used to generate MARCO+- TAMs that resemble the aggressive 
SPP1+ phenotype. In both experimental conditions, we monitored spheroid growth 
and cell viability and characterized the molecular profiles of macrophages and EOC 
cells, including CES1 expression.
Results: MARCO+ SPP1-like TAMs exhibited higher CES1 expression and a more 
aggressive phenotype compared to macrophages generate through the canonical 
protocol. These TAMs more strongly promoted EOC spheroid growth and survival 
than classically differentiated macrophages. Notably, EOC cells isolated from co-
cultures with SPP1+-TAMs displayed increased CES1 expression and a more 
aggressive and immunosuppressive phenotype as indicated by the up-regulation of 
CTLA4 and ALDH1. 
Conclusions: Our preliminary data suggest that CES1 may sustain tumor growth not 
only through cancer cell–intrinsic mechanisms but also by promoting a pro-tumoral 
macrophage phenotype. Ongoing analyses will determine whether and how CES1 
blockade influences macrophage polarization and EOC cells behavior. Given its role 
in both EOC cells and TAMs, targeting CES1 could afford a dual benefit in the 
management of EOC. 
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Role of Lipocalin 2 in osteosarcoma

Antonio di Spena1, Elisa Pucci1, Mirco Mastrangelo1, Luca Giacchi1, Cristina 

Pellegrini1, Argia Ucci1, Nadia Rucci1.

1) Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila, L’Aquila, 

Italy 

Dottorato in: Medicina Sperimentale- Ciclo:XLI

Settore Scientifico Disciplinare (SSD): BIOS-13/A

Background: Osteosarcoma is a rare primary bone tumour with an incidence of 2.4% of all 
diagnosed childhood cancers, often associated with a poor prognosis when lung metastases 
occur or in case of drug resistance. Lipocalin-2 (LCN2), also known as siderocalin and 
neutrophil gelatinase-associated lipocalin (NGAL), is a secreted glycoprotein exerting 
different functions, including antibacterial, anti-inflammatory, protection against cellular 
stress, immune response regulation and matrix remodeling. It is expressed in multiple tissues, 
such as adipose, lymphatic, respiratory, digestive, genitourinary, endocrine and muscle. 
However, several studies demonstrated LCN2 involvement in different carcinoma like 
pancreas, colon, breast, and lung cancers, while its role in osteosarcoma has not yet explored.

Discussion: Intriguingly, by means of Kaplan-Meier survival analyses conducted using R2 
Genomic Analysis and visualization platform (https://hgserver1.amc.nl 
/cgibin/r2/main.cgi?option=kaplan_main) and using data from database GSE42352 
(mesenchymal osteosarcoma, N=127  https://pubmed.ncbi.nih.gov/22454324/), we found that 
high LCN2 mRNA levels correlate with improved overall and metastasis-free survival in 
osteosarcoma patients. Consistently, by comparing LCN2 transcriptional expression among 
different human osteosarcoma cell line, we found the lowest expression in the most 
aggressive one, that is MNNG/HOS. This data encouraged us to elucidate the role of LCN2 in 
osteosarcoma progression and invasiveness.  To this aim, we stably overexpressed LCN2 in 
MNNG/HOS cells (MNNG/HOSLCN2)and then, Ion-torrent based RNA-seq analysis was 
performed. We employed a custom RNA-seq panel (IAD250537_004) to evaluate the 
expression of genes involved in biological pathways related to senescence, apoptosis, 
angiogenesis, inflammation and extracellular matrix remodeling. MNNG/HOSLCN2 showed 
transcriptomic changes, compared to parental cells, with 17 differentially expressed genes (8 
up- and 9 down regulated). Among the up-regulated ones, we found genes involved in: tissue 
organisation, morphogenesis and cell-matrix adhesion, such as Thbs2, Lamb3, Eda; regulation 
of inflammation and oxidative stress, as Il-5, Tnfrsf1𝛽,Eda and Nox5, the latter also correlated 
with apoptosis, together with Dapk1, Tnfrsf1𝛽 and Snca. Among the downregulated genes, we 
found Plau, Itgam and Icam, regulators of leukocyte trafficking and extracellular matrix 
remodelling, together with Il-18, Csf1, Tnfrsf9, Icam, and Irf7, Ifi16 and Il18, mediators of 
inflammation and immune response, as well as Mmp2. Regarding the latter, in a preliminary 
experiment (N=1) we also found a reduction of the enzymatic activity of Mmp2 in 
MNNG/HOSLCN2 cells compared to the parental.

Conclusion: results  obtained so far suggest that LCN2 could modulate MNNG/HOS cells 
molecular and transcriptomic profile. Further experiments will provide a possible effect of 
LCN2 on osteosarcoma cells phenotype.
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Effect of Fosfomycin and Linezolid on Panton-Valentine Leucocidin expression: a 

RT-qPCR approach on a clinical strain of Staphylococcus aureus

Alessandra Giardina1, Alessandra Piccirilli1, Floriana Campanile2, Fabrizia Brisdelli1,

Mariagrazia Perilli1, 

1Department of Biotechnological and Applied Clinical Sciences (DISCAB), University 
of L’Aquila, L’Aquila, Italy
2Department of Biomedical and Biotechnological Sciences (BIOMETEC), University 
of Catania, Catania, Italy.

Dottorato in: Medicina Sperimentale Ciclo:XL

Settore Scientifico Disciplinare (SSD): BIOS-09/A

Background: Panton–Valentine leucocidin (PVL) is a bi-component toxin produced 
by virulent strains of S. aureus. It consists of two subunits (LukS and LukF) which 
assemble to form pores in leucocytes membranes, leading to cell lysis and contribute 
to severe clinical manifestations. The aim of this study was to characterize a clinical 
Methicillin-Resistant S. aureus (MRSA) isolate (2947/05), and to evaluate the effect of 
Fosfomycin (FOS) and Linezolid (LNZ), alone and in combination ( ¼ x MIC each) , 
on the lukS-PV transcription level with RT-qPCR. 
Discussion: Strain 2947/05 was isolated from a female patient affected by 
endocarditis. The isolate was first characterized with antimicrobial susceptibility 
testing (AST); in addition, the hypothetical synergic activity of FOS and LNZ was 
evaluated using gradient diffusion assay, which demonstrate an additive activity. 
Biofilm production was also assessed, revealing no biofilm-forming ability.  Bacterial 
growth was evaluated in CCY medium under untreated condition and in the 
presence of 1xMIC, ½ x MIC and ¼ x MIC of FOS and LNZ. RNA extraction was 
performed after 24h of antibiotic exposure. PVL expression was analyzed by RT-
qPCR using the 2^-ΔΔCt method. Preliminary results suggest a concentration-
dependent modulation of lukS expression: both FOS and LNZ were associated with 
downregulation. Lower concentrations (1/4×MIC), alone or in combination, showed 
modest modulation.
Conclusion: These preliminary findings indicate that antibiotic exposure may 
differentially influence PVL expression, highlighting the potential impact of sub-
inhibitory levels on virulence regulation. Further experiments will be assessed to 
confirm such observations. 
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BEYOND THE OBSTRUCTION: NATIVE URETER AS A LIFELINE FOR THE 
RENAL ALLOGRAFT. 
Laura Lancione 1-2,  Alessandra Panarese 1-2 ,Fabio Vistoli 1-2

1) Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila, L’Aquila, 
Italy 

2) CUOC Chirurgia Generale e dei Trapianti d’Organo PO Sanl Salvatore L’Aquila

Dottorato in: Medicina Sperimentale - Ciclo:XXXVIII
Settore Scientifico Disciplinare (SSD): MEDS-06/A

Case Report
Background Ureteropelvic junction (UPJ) stenosis is a structural or functional obstruction 
at the junction between the renal pelvis and the proximal ureter. In the general 
population, it represents the leading cause of congenital hydronephrosis, with an 
estimated incidence of approximately 1 in 1,000–1,500 live births. Contemporary evidence 
indicates that UPJ obstruction is not merely a mechanical narrowing but a biologically 
heterogeneous condition involving aberrant smooth muscle differentiation, extracellular 
matrix remodeling, disordered neuromuscular signaling, and activation of profibrotic 
pathways. In kidney transplantation, urological complications occur in 2–10% of 
recipients and constitute a significant source of morbidity. True UPJ stenosis of the renal 
allograft, however, is uncommon, reported in fewer than 1–3% of cases. Untreated 
obstruction may culminate in progressive graft dysfunction and irreversible loss. 
Structured ultrasonographic surveillance is central to post-transplant monitoring. The 
association of rising serum creatinine with worsening hydronephrosis mandates prompt 
investigation for obstructive pathology.
Discussion A 56-year-old woman with ADPKD underwent deceased-donor kidney 
transplantation, Two months post-transplantation, following routine removal of a 
prophylactic double-Jstent, surveillance ultrasonography revealed grade II 
hydronephrosis with concurrent elevation in serum creatinine. Within one week, both 
renal function and collecting system dilatation deteriorated markedly. Contrast-enhanced 
computed tomography confirmed stenosis at the graft UPJ. Urgent decompression was 
achieved through bladder catheterization and percutaneous nephrostomy, followed by 
combined antegrade-retrograde pyelography and double-J stent placement. Persistent 
obstruction and recurrent urinary tract infections prompted definitive surgical 
reconstruction six months post-transplantation. The patient underwent left native 
nephrectomy followed by pyeloureterostomy between the graft renal pelvis and the 
ipsilateral native ureter. This reconstructive approach, though technically demanding, 
offers a viable alternative when the transplant ureter is unsuitable for conventional 
repair. Meticulous preservation of native ureteral vascularity through careful dissection 
and proximal transection is essential to prevent ischemic complications. Dense perihilar 
adhesions increase the risk of vascular injury, while postoperative urinary fistula remains 
a significant concern in immunosuppressed recipients. Contemporary evidence supports 
surgical reconstruction over prolonged palliative stenting for post-transplant ureteral 
stenosis, with definitive repair achieving success in nearly 90% of cases while preserving 
renal function. 
Conclusion UPJ stenosis of the renal allograft, though rare, constitutes a potentially graft-
threatening complication requiring heightened clinical vigilance. Systematic 
ultrasonographic surveillance enables early detection, while timely surgical intervention 
with individualized reconstructive techniques preserves long-term graft function and 
patient outcomes.
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Activation of the cholinergic signaling promotes hiPSC-derived β-cell 

resilience: implications for Type 1 Diabetes

Serena Lustri 1, Francesco Petragnano1, Irene Fasciani1, Gabriella Aloisi1, Roberto 

Maggio1, Laura Monaco2, Valeria Sordi2, Maurizio Delvecchio1, Mario Rossi1

1) Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila, L’Aquila, 
Italy 

2) Diabetes Research Institute, IRCCS San Raffaele Hospital, Milan

Dottorato in: Medicina Sperimentale - Biotecnologie e Scienze Biochimiche 
Ciclo: XLI

Settore Scientifico Disciplinare (SSD): BIOS-11/A

Background: Type 1 diabetes (T1D) is driven by the autoimmune-mediated loss of 
pancreatic β cells. While hiPSC-derived β cells offer a transformative potential for 
cell replacement therapy, their long-term clinical success is compromised  by the 
pro-inflammatory microenvironment and oxidative stress that characterize T1D 
autoimmune disease. Consequently, identifying novel strategies to reinforce β cell 
survival, insulin secretory function and overall resilience is a critical priority. 
Cholinergic signaling is a fundamental physiological regulator in native β cells; 
specifically, the activation of the M3 muscarinic receptor (M3R) has been shown to 
enhance glucose-stimulated insulin secretion and suggested to provide 
cytoprotection. 

Results: Experiments were conducted on hiPSC-derived β cells provided by the Beta 
cell differentiation unit at IRCCS San Raffaele Hospital. Our preliminary data 
showed that the cholinergic agonist carbachol, given acutely (24 hours) or chronically 
(5 days), significantly reduced H2O2 (300 μM)-induced oxidative stress, lowering 
ROS levels by about 43% already at 24H, as shown in ROS accumulation assay. 
Strikingly, a 6-day carbachol treatment protected β cells from apoptosis, as indicated 
by the 20% reduction in caspase-3/7 cleavage compared to controls. These findings 
were further supported by Western blot analyses, which revealed that carbachol 
chronic treatment promote survival signaling (P-Akt) and reduced cellular 
senescence pathway (p21).

Discussion: These results suggest that cholinergic signaling is a promising 
therapeutic strategy for enhancing β cell durability against oxidative and 
inflammatory damage typical of T1D. By safeguarding cell viability during the 
critical pre- and post-transplantation windows, this approach holds the potential to 
significantly improve the long-term efficacy and functional integration of hiPSC-
derived β cell grafts in T1D patients and it may also enhance the survival and 
function of the patients’ residual native β cells.
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A 12-week Active Breaks program proposal to improve physical activity 

levels and physical fitness in physically inactive young researchers: the 

UnivAQtive Breaks study

Gabriele Maisto1, Chiara Tuccella1,2, Pierfrancesco Zito1, Lorenzo Pugliese1, Cinzia 

Di Pietro1, Maria Giulia Vinciguerra1, Valerio Bonavolontà1

1) Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila, L’Aquila, 
Italy 

2) Department of Neurosciences, Biomedicine and Movement Sciences, University of Verona, 37131 
Verona, Italy 

Dottorato in Medicina Sperimentale - Ciclo: XL

Settore Scientifico Disciplinare (SSD): MEDF-01/B​

Background: Young adults often exhibit sedentary behaviors, which are potentially linked to 
health issues and inactive lifestyles. Active breaks (ABs) are short bouts of physical activity 
(PA) performed during work or study hours. Although ABs have gained prominence in the 
scientific literature, evidence of their effectiveness in the young researcher’s population are 
still rare and intervention studies on this topic are lacking. Therefore, the aim of this study 
will be to assess if a 12-week ABs program can increase moderate-to-vigorous physical 
activity (MVPA) and daily steps (DS), decrease resting heart rate (RHR) and improve physical 
fitness components (PF), therefore positively influencing the lifestyle of physically inactive 
young researchers.

Methods: Twenty physically inactive young researchers will be randomly assigned to an 
intervention group (IG; n=10) and to a wait-list control group (CG; n=10). The IG will engage 
in a 10-min combined strength, aerobic and mobility AB twice a day, four days a week, plus a 
60-min supervised sport session on a separate day, over a 12-week period. PA levels (MVPA 
and DS) and RHR will be assessed through a 7-day monitoring period with a wrist worn 
device. Weekly MET-min will be evaluated through the International Physical Activity 
Questionnaire – Short Form. Lower limb power (jump and reach test), grip strength 
(handgrip test), core strength (dynamic sit-up), upper and lower body mobility (shoulder-
neck mobility test, sit and reach test), balance (one-leg stand test) and cardiorespiratory 
fitness (2-Minute Step Test) will be measured through standardized and validated fitness 
tests at baseline (T0) and at the end (T1) of the intervention. 

Expected outcomes: It is expected that after the intervention the IG would primarily improve 
their physical fitness levels. Specifically, cardiorespiratory fitness, grip strength, lower limb 
power and mobility could show significant improvements, in line with the previous pilot 
study’s findings conducted in the adult population. Lower limb power could show better 
results due to the younger age of the subjects. Wearable-derived variables, such as MVPA and 
DS, are anticipated to show meaningful improvements in the IG, compared to the CG. In 
contrast, daily RHR might show a slight non-significant decrease. This study, in line with the 
objective of the already on-going national initiative Me.Mo. – Mente in Movimento, could 
positively influence the lifestyle of young adults of the UnivAQ community, helping them 
establish healthier habits. 
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Survey of the organisational climate within the Conservatory: an 

intervention research

Marcaccio Martina, Curcio Giuseppe

Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila, L’Aquila, Italy 

Dottorato in: Medicina Sperimentale- Neuroscienze di Base e Cliniche Ciclo:XXXIX

Settore Scientifico Disciplinare (SSD): PSIC-01/A; PSIC-03/B

Organisational climate is a multidimensional construct that affects personal 
motivation, work efficiency, commitment and trust in the organisation, and 
influences safety because it changes risk perception. When conditions of poor 
organisational well-being occur, phenomena such as low productivity, low levels of
motivation and lack of trust become frequent. The main objective of this research-
intervention is to promote organisational well-being by analysing employee 
satisfaction and motivation. In order to do this, the organisational climate of the 
L'Aquila Music Conservatory will be analysed. Within this context it would therefore 
be very useful to start training and survey processes among employees, also taking 
into consideration the complexity of the environment, characterised by direct 
interaction between teaching staff and users. The key point is communication, which 
has a positive correlation with many organizational factors such as commitment, 
performance and job satisfaction. Conversely, a failure in communication leads to 
detriments such as stress, job dissatisfaction, decreased commitment but also 
dismissal and this has a negative impact on corporate efficiency. The methodology to 
be used will be mixed, by using both quantitative tests and questionnaires to assess 
communication, leadership, work-related stress and motivation, and qualitative 
methods such as focus groups. The latter encourages interaction between 
participants and ensures that everyone has the opportunity to express their opinions. 
Data is recorded by means of detailed notes or audio/video recordings to enable in-
depth analysis at a later stage. Questionnaires will be administered as a follow-up 
and then a review of the intervention will be carried out. The aim of this research is 
to assess whether targeted interventions promote an increase in group awareness, 
communication and well-being in the general working environment.
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Force-velocity and power-velocity relationships during eccentric-concentric 

contractions, in athletes who underwent anterior cruciate ligament 

reconstruction and healthy controls. 

Stefano Marinelli1, Francesco Farina 1-2, Stefano La Greca 1, Riccardo Di Giminiani1

1) Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila, L’Aquila, 
Italy 

2) Department of Neurosciences, Biomedicine and Movement Sciences, University of Verona, 
Verona, Italy.

Dottorato in: Medicina Sperimentale- Neuroscienze di Base e Cliniche Ciclo:XXXIX

Settore Scientifico Disciplinare (SSD): M-EDF/02

Background: Anterior cruciate ligament reconstruction (ACLr) is associated with 
persistent neuromuscular impairments that may affect power output and force–
velocity characteristics of the lower limb even after returning to sport participation. 
Limb dominance may further modulate these alterations, although its role is not 
clearly understood, particularly during eccentric–concentric muscle actions. The aim 
of this study was to make inter-limbs comparisons within each group (ACLr and 
healthy controls) in terms of maximal power, maximal force, and maximal velocity. 

Discussion: Twenty athletes participated in this investigation (a cross-sectional study 
design) of which nine of them underwent ACLr on their dominant limb and eleven 
healthy formed the control group (CG). Participants of both groups performed 
unilateral knee flexion–extension at an isotonic leg-extension with different external 
loads to determine a force-velocity and power-velocity relationships. Maximal force, 
maximal velocity, and maximal power were analysed during eccentric and eccentric-
concentric phases, through a linear encoder (Muscle Lab, Bosco-System, Ergotest 
Innovation, Stathelle, Norway), which transmitted foot displacement every 3 
millimeters.
During the eccentric phase, ACLr athletes reported a reduced eccentric maximal 
force in the OL (p < 0.05; ES = 0.72), while CG did not display any differences. In 
contrast, the CG reported higher eccentric-concentric maximal velocity in the 
dominant limb over the non-dominant limb (p < 0.05; ES = 0.69).

Conclusion: The persistent force deficits, during eccentric contractions, in ACLr 
group, despite their return-to-sport participation, highlight the importance of 
evaluating both eccentric and concentric phases determining the relationship 
between force and velocity. In addition, limb dominance it should be considered in 
the rehabilitation and return-to-sport criteria following this injury.
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Jurkat membrane-TRAIL-mediated elimination of PMA-activated SH-SY5Y 

neuroblastoma cells depends upon lipid raft LFA1/ICAM1 immune synapse 

formation and is augmented by the TrkAIII oncoprotein.

Ilaria Martelli1, Maddalena Sbaffone1, Paola Cipriani1, Antonietta R. Farina1, Lucia 

A.M. Cappabianca1Andrew R. Mackay1

1) Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila, L’Aquila, 

Italy 

Dottorato in Medicina Sperimentale - Ciclo: XXXIX

Settore Scientifico Disciplinare (SSD): MEDS-02/A

Background: The plateauing of advances in multimodal therapy in high-risk 
pediatric neuroblastomas (NBs) has prompted the development of complementary 
and/or alternative therapeutic initiatives to harness the immune system. However, 
immunologically “cold” NBs present a significant immunotherapeutic challenge. 
Here, in a Jurkat model of T-cell cytotoxicity, we report and partially characterize an 
antigen-independent mechanism for eliminating non-NMYC amplified SH-SY5Y NB 
cells, that is significantly augmented by the NB-associated alternative TrkAIII splice 
variant. 

Discussion: Low (pcDNA SH-SY5Y) and high (TrkAIII SH-SY5Y) TrkAIII expressing 
SH-SY5Y cells, resistant to Jurkat elimination under normal culture conditions, are 
sensitized by phorbol myristate acetate (PMA) to elimination by non-activated Jurkat 
cells. Characterization by live cell imaging, adhesion assays, Western blotting and 
indirect IF, indicate that this mechanism initiates with PMA-activated TrkAIII-SH-
SY5Y-induced inside-out Jurkat LFA-1 activation, transition from Jurkat LFA-1-
independent to LFA-1-dependent adhesion to SH-SY5Y ICAM-1 and the formation of 
cytotoxic, lipid raft, LFA-1/ICAM-1 immune synapses. Synapse formation, combined 
with PMA-enhanced TrkAIII-SH-SY5Y DR5/TRAIL-R2 expression, results in Jurkat 
TRAIL vesicle polarization and membrane-TRAIL-induced apoptosis of TrkAIII-SH-
SY5Y cells via the extrinsic pathway, is significantly enhanced by the TrkAIII 
oncoprotein via cFLIP sequestration and is significantly blunted by clinically 
approved Trk (entrectinib) and Akt (capivasertib) inhibitors. 

Conclusions: We have partially characterized a Jurkat T-cell antigen-independent, 
LFA-1/ICAM-1 immune synapse-dependent, membrane TRAIL-mediated cytotoxic 
mechanism that is capable of eliminating PMA-activated SH-SY5Y NB cells. The data 
provide a good foundation for further research aimed at identifying clinically 
relevant PKC activators and physiological immune equivalents that mimic this 
mechanism. 
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Pyrroloquinoline Quinone (PQQ) preserves mitochondrial function and
protects Human Trabecular Meshwork cells from oxidative stress-induced
damage

Antonio Matrone1, Sabrina Petricca1, Daria Capece1; Irene Flati1, Vincenzo Flati1, Enrico 
Ricevuto1, Giuseppe Celenza1, Mirco Mastrangelo1, Cristina Pellegrini1, Loredana 
Cristiano2, Benedetta Cinque3, Giovanna Di Emidio3, Carla Tatone3 and Roberto Iorio1

1Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila, L’Aquila, 
Italy; 2Department of Anatomy, Histology, Forensic Medicine and Orthopaedics, Sapienza University, 
Rome, Italy; 3Department of Life, Health and Environmental Sciences, University of L’Aquila, 
L’Aquila, Italy

Dottorato in: Medicina Sperimentale Ciclo XXXIX 
Settore Scientifico Disciplinare (SSD): BIOS-10/A

Background: Mitochondrial integrity is essential for human trabecular meshwork 
(HTM) cells, which regulate aqueous humour outflow and, consequently, intraocular 
pressure, key factors in the pathophysiology of primary open-angle glaucoma. Due 
to their anatomical location, HTM cells are particularly susceptible to oxidative 
stress, which induces mitochondrial dysfunction  and contributes to trabecular 
impairment and increased intraocular pressure. Pyrroloquinoline quinone (PQQ), a 
redox cofactor, exhibits potent antioxidant and mitochondrial-enhancing properties 
in various tissues. However, its protective potential in HTM cells under oxidative 
stress conditions remain largely unexplored.
Discussion: In this study, HTM cells were treated with PQQ (100 nM) and 
challenged with hydrogen peroxide (H₂O₂) to induce oxidative damage. Baseline 
analyses showed that PQQ alone enhanced mitochondrial respiration and increased 
ATP production, indicating improved mitochondrial bioenergetics. Under oxidative 
stress conditions, PQQ treatment preserved mitochondrial function by normalising 
proton leak, elevating ATP levels, and sustaining respiratory capacity compared to 
untreated stressed cells. Ultrastructural evaluation by transmission electron 
microscopy and confocal imaging demonstrated that PQQ partially prevented H₂O₂-
induced mitochondrial network fragmentation, helping maintain a preserved 
mitochondrial morphology. These protective effects coincided with reduced cell 
death. Interestingly, while PQQ did not significantly change overall mitochondrial 
content or activate the classical SIRT1/PGC1-α mitochondrial biogenesis pathway, it 
upregulated SIRT3, a key regulator of mitochondrial metabolism and redox 
homeostasis, suggesting a possible mechanism underlying its cytoprotective effects. 
Conclusion: PQQ demonstrates significant cytoprotective effects against oxidative 
stress in human trabecular meshwork cells by enhancing mitochondrial 
bioenergetics, preserving mitochondrial ultrastructure, and reducing cell death. The 
absence of effects on mitochondrial content or the SIRT1/PGC1-α axis suggests that 
PQQ-induced protective effects are mediated, at least in part, through SIRT3-
dependent mechanisms rather than induction of mitochondrial biogenesis. These 
findings support the potential of PQQ as a therapeutic strategy to restore 
mitochondrial function and mitigate oxidative damage in primary open-angle 
glaucoma-associated TM dysfunction.
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Mapping the heterogeneity of tumor immune microenvironment 

underlying metastatic spread in advanced melanoma patients

Luisa Mattoscio1, Mirco Mastrangelo1, Manfredo Bruni1, Sara Triolo1, Maria 

Esposito1, Maria Concetta. Fargnoli1,2, Cristina Pellegrini1

1) Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila, L’Aquila, 
Italy; 2) San Gallicano Dermatological Institute-IRCCS, Rome, Italy

Dottorato in: Medicina Sperimentale Ciclo: XLI
Settore Scientifico Disciplinare (SSD): MEDS-10/C

Background: Melanoma is among the most lethal forms of skin cancer due to its high 
metastatic potential. The metastatic progression from primary melanoma to lymph 
node and distant metastasis is complex and not completely understood. The tumor 
immune microenvironment plays a key role in metastatic dissemination: the 
propensity of tumor cells to invade distant tissues depends on an intricate interaction 
between melanoma and immune cells and the efficiency of local immune response. 
Characterizing the tumor immune microenvironment, by analyzing paired samples 
of primary and metastatic tumors from the same patient, is valuable to explain 
evolutionary pathways to metastasis.
Objective: The aim of this project is to explore the immune-mediated events 
underlying melanoma progression across lymphatic (in-transit and lymph node) and 
hematogenous (distant) metastatic routes.
Study Design: We will investigate the transcriptional profiles of the tumor immune 
microenvironment of 252 FFPE tumor samples collected within the MelaNostrum 
Consortium, including 70 primary melanomas, 32 in-transit, 50 nodal and 30 distant 
metastases, using 70 normal skin specimens as intra-patient normalization controls. 
Targeted RNA sequencing will be performed using Ion Torrent  NGS technology 
(Thermo Fisher Scientific) with the Human Inflammation and Immunity panel 
(Qiagen), which allows the expression analysis of 475 genes involved in tumor-
immune/inflammatory interactions. Libraries prepared via Ion CHEF  will be 
loaded on Ion 540 Chip and sequenced with the Ion GeneStudioS5 System 
platform. RNA-seq data analysis will include reads alignment to the Ensembl 
GRCh38 genome using Torrent Suite  Software 5.8.1, gene counting with HTSeq via 
Chipster, and differential expression analysis using DESeq2. Data will be validated 
through TaqMan assays on Real Time PCR and bioinformatic analysis will be 
performed. 
Conclusion: We plan to identify specific transcriptional immune profiles underlining 
intra-patient changes (heterogeneity) between the primary melanoma and paired 
metastases. Data integration with multidimensional analyses 
(immunohistochemistry and spatial trascriptomic, togheter with DNA analysis) 
performed across the MelaNostrum Consortium could unravel the biological process 
that drives melanoma progression at different sites, while minimizing inter-patient 
variability and potentially providing novel biomarkers being clinically useful for 
melanoma patients.
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Immuno-Metabolic Communication Between Tumor Cells and 

Macrophages in Cutaneous Squamous Cell Carcinoma: Focus on 

Mitochondrial Signaling

Annalaura Miniero 1, Sabrina Petricca 2, Antonio Matrone 1, Daria Capece 1, Irene 

Flati 1, Cristina Pellegrini 1, Mirco Mastrangelo 1,  Roberto Iorio 1

1) Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila, L’Aquila, 
Italy 
2) Department of Life Science, Health, and Health Professions, Link Campus University, Rome, Italy

Settore Scientifico Disciplinare (SSD): BIOS-10/A; MEDS-10/C

Background: Mitochondria are increasingly recognized as dynamic, multifunctional 
organelles that are intricately connected with diverse intracellular and extracellular 
compartments. They regulate metabolic remodelling, redox homeostasis and 
inflammatory signalling, acting as central communication hubs whose influence 
extends from individual cells to tissue- and system-wide levels. Recent evidence 
suggests that the intercellular transfer of intact mitochondria or mitochondrial 
components may represent an additional mode of signalling capable of influencing 
the functional state of recipient cells, although the relative contribution of 
mitochondrial versus non-mitochondrial cargo remains incompletely defined. This 
mechanism may be particularly relevant in the tumour microenvironment, where 
immune–metabolic crosstalk between cancer cells and immune cells is thought to 
shape tumour progression and promote immune evasion.
Discussion: Given the central role of macrophages in regulating cellular and 
bioenergetic homeostasis, this study investigates whether and how intercellular 
exchange of mitochondrial constituents occurs between cutaneous squamous cell 
carcinoma cells (SCC-12) and THP-1–derived macrophages, and whether this process 
may contribute to immuno-metabolic reprogramming. Preliminary transcriptomic 
analyses suggest that macrophages constitute a major immune population 
infiltrating cutaneous SCC, supporting a central role in metabolic remodelling of the 
tumour microenvironment. To address these questions, we employ an integrated 
approach encompassing: (i) metabolic profiling of SCC-12 cells and macrophages; (ii) 
isolation and characterization of small and large extracellular vesicles, with a focus 
on mitochondrial-associated cargo while accounting for alternative bioactive 
components; (iii) functional assays assessing bidirectional EV-mediated transfer; and 
(iv) co-culture systems to examine tunnelling nanotube (TNT) formation and direct 
intercellular mitochondrial transfer.
Conclusion: This study aims to elucidate whether intercellular mitochondrial 
transfer—or more broadly EV- and contact-mediated exchange of bioactive cargo—
contributes to bioenergetic and functional reprogramming within the tumour 
microenvironment. This findings may provide new insights into mitochondrial 
signalling in cancer immunity and may inform the development of therapeutic 
strategies targeting intercellular mitochondrial communication.
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Sleep-based memory reactivation: preliminary data on attentional bias 

modulation in emotionally dysregulated university students

Federica Naccarato1, Giulia Amicucci1, Fabiana Festucci1, Federico Salfi1, Lorenzo 

Viselli1, Daniela Tempesta1, Aurora D’Atri1 , Michele Ferrara1

1) Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila, L’Aquila, 
Italy 

Dottorato in: Medicina Sperimentale- Neuroscienze di Base e Cliniche Ciclo:XXXIX

Settore Scientifico Disciplinare (SSD): PSIC-01/B

Background: Attentional bias (AB), defined as the preferential allocation of attention 
toward negative over positive stimuli, represents a cognitive mechanism associated 
with emotional dysregulation and increased risk for affective disorders. Targeted 
Memory Reactivation (TMR), based on the re-presentation of previously learned cues 
during slow-wave sleep (SWS), has been shown to modulate sleep-dependent 
memory processes in a content-specific manner, potentially influencing attentional 
allocation toward emotional stimuli. This study investigated whether TMR during 
SWS could modulate behavioral and neural markers of AB in emotionally 
dysregulated university students.

Discussion: In this study, data were collected from six female university students 
who completed a Dot-Probe Task (DPT) with high-density EEG before (T1) and after 
(T2) a night of sleep. During the task, pairs of positive and negative faces were 
presented, followed by a probe; faster responses to probes replacing negative stimuli 
indexed AB. Before sleep, positive stimuli were paired with specific auditory cues. 
During SWS, the TMR group (n = 3) received reactivation of these cues, whereas the 
control group (n = 3) was exposed to acoustically novel sounds. Behavioral data were 
analyzed using a mixed-design ANOVA, while P300 amplitudes were examined 
using non-parametric cluster-based permutation analyses.
Reaction time analyses revealed no significant effects, indicating that TMR did not 
induce detectable behavioral changes in attentional bias in this sample. At the 
electrophysiological level, cluster-based permutation analyses revealed three 
significant two-way interactions on P300 amplitude (cluster-corrected p < .05). The 
Valence × Group interaction showed stronger posterior P300 amplitudes in the TMR 
group, particularly for positive stimuli. The Valence × Session interaction indicated 
that the T1–T2 change in P300 amplitude differed between positive and negative 
stimuli, with a fronto-central cluster. Finally, the Session × Group interaction 
reflected a greater post-sleep P300 increase in the TMR group compared to controls. 
Sleep macrostructure and stimulation parameters did not differ between groups.

Conclusion: Although preliminary, the electrophysiological findings appear 
consistent with the expected effects of TMR. Expanding the sample will be essential 
to confirm their robustness and functional relevance.
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Genomic insights into blaNDM-5 and blaVIM-1 producing high-risk 

Pseudomonas aeruginosa ST235 in Italy

Angelica Nicolucci1, Alessandra Piccirilli1, Paolo Fazii2, Mariagrazia Perilli1

1) Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila, 
L’Aquila 

2) Clinical Microbiology and Virology, Spirito Santo Hospital, Pescara

Dottorato in Medicina Sperimentale – Ciclo: XLI

Settore Scientifico Disciplinare (SSD): BIOS-09/A

Background: Pseudomonas aeruginosa is a major opportunistic pathogen and a 
leading cause of healthcare-associated infections, frequently associated with 
multidrug-resistant and extensively drug-resistant phenotypes. The aim of this 
study was to describe the genomic features of a clinical P. aeruginosa strain, 
isolated from a rectal swab of a hospitalized patient.

Discussion: The P. aeruginosa strain was cultured from a rectal swab of a 
hospitalized patient in the Infectious Diseases Unit of Pescara Hospital, Italy. The 
strain was resistant to all antibiotics tested, including carbapenems and last 
generation antibiotics except colistin and cefiderocol. Sequencing of the library of 
total DNA of P. aeruginosa was carried out on an Illumina MiSeq using a paired-
end 600-cycle protocol with a read length of 300 bp. Multi-locus Sequence Typing 
(MLST) on assembled genome was performed by the PubMLST database and 
genotyping analysis revealed that the isolate belonged to the high-risk clone 
ST235 and serotype O11. ResFinder4.6.0 and MobileElementFinder 1.0.3 were 
used to detect acquired antimicrobial resistance genes and mobile genetic 
elements, respectively. The resistome included multiple β-lactamases, such as 
blaNDM-5, blaVIM-1, blaPDC-35, blaOXA-488, blaOXA-232, and blaTEM-1B. Additional 
resistance determinants were identified for aminoglycosides (rmtB, aph(3’)-IIb, 
aph(3’)-XV, aadA1, aadA2, aac(6’)-Ib3, aac(3)-Ic), macrolides (mph(A), erm(B)), 
fosfomycin (fosA), chloramphenicol (catB7, cmlA1), sulfonamides (sul1), 
trimethoprim (dfrA12), and quaternary ammonium compounds (qacE). Predicted 
plasmid replicons included IncFII, ColKP3, Col(BS512), and Col440I. The 
presence of multiple insertion sequences and transposons, including ISPa6, 
IS6100, IS26, and ISPa32, suggested that mobile genetic elements may play a role 
in the acquisition of resistance genes.

Conclusion: This study reports a P. aeruginosa ST235 isolate from a rectal swab 
co-harboring blaNDM-5 and blaVIM-1, exhibiting an extensive resistance profile. 
Despite the presence of multiple carbapenemases, the isolate remained 
susceptible to cefiderocol, highlighting its potential as a therapeutic option 
against multidrug-resistant strains. The detection of NDM-5 in P. aeruginosa 
emphasizes the importance of continuous genomic surveillance to monitor 
emerging carbapenemase genes in clinical settings.
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The Role of Sports Activity in the Quality of Life of Patients with 

Hemorrhoidal Disease

F. Paniccia1-2, F. Masedu, L. Romano1-2, F. Vistoli1-2

1) Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila, L’Aquila, 
Italy

2) UOC General Surgery at ASL 1 L'AQUILA

Dottorato in: Medicina Sperimentale, Ciclo XL
Settore Scientifico Disciplinare (SSD): Chirurgia Generale – MEDS-06/A

Background:Hemorrhoidal disease (HD) is a common proctologic condition
associated with a relevant impairment of health-related quality of life (QoL), often
independent of anatomical grading. While constipation and defecatory habits are
established determinants of symptom burden, the role of sports activity remains
unclear. Physical activity is frequently interpreted as a binary exposure despite
substantial differences in biomechanical load and intra-abdominal pressure across
disciplines. Different sports may therefore expose the pelvic floor to heterogeneous
mechanical stresses, potentially influencing symptom perception and QoL. This
study aimed to evaluate the role of sports activity in the perceived QoL of patients
affected by HD.

Materials and Methods: A cross-sectional observational study was conducted using
a structured 22-item online questionnaire distributed to athletes. Inclusion criteria
were age ≥18 years and regular current or recent sports activity. Subjects with
previous proctological surgery or other proctologic diseases were excluded. The
analysis included only participants reporting HD. Perceived QoL was assessed using
a validated patient-reported outcome measure (Short Health Scale adapted for HD).
Sports disciplines were grouped according to technical and biomechanical
similarities. Descriptive statistics, univariate analyses, and a generalized ordered
logit model were performed to evaluate associations between sports categories and
QoL impact while adjusting for demographic and clinical variables.
 
Results: A total of 175 athletes with HD were included. Thirty-five percent reported
no impact of HD on QoL, 40% a slight impact, and 25% a moderate-to-complete
impact. Pain, bleeding, leakage, and perceived impairment in sport performance
were significantly associated with QoL deterioration (p<0.05). In multivariate
analysis, increasing pain severity independently predicted greater QoL impairment
(OR=2.81; 95% CI 1.33–5.94; p=0.01), whereas type, frequency, and intensity of sport
practice did not show a consistent independent association with QoL.

Conclusion: In athletes with HD, perceived QoL appears primarily driven by clinical
symptom burden rather than by the specific characteristics of sports activity. Once
the disease is established, sports participation does not seem to independently
worsen QoL. These findings suggest that clinical management should focus on

symptom control rather than limiting physical activity.
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Impact of Lipocalin-2 on Breast Cancer Progression 

Pucci E.1, Giacchi L. 1, Puri C. 1, Ucci A. 1, Rucci N. 1

1) Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila, L’Aquila, 
Italy 

Dottorato in: Medicina Sperimentale - Biotecnologie e Scienze Biochimiche Ciclo: XL
Settore Scientifico Disciplinare (SSD): BIOS-13/A

Background: Bone metastases (BM) are common consequences of breast cancer 

(BrCa), significantly contributing to patient morbidity and mortality. In pathological 

conditions, BrCa cells migrate to bone, triggering a switch from a “virtuous” to a 

“vicious” cycle, marking the onset of BM. Lipocalin 2 (LCN2) plays a crucial role in 

tumour cell proliferation, survival, and metastasis and microarray data from breast 

cancer patients highlighted that high LCN2 expression correlates with reduced 

survival and early metastatic onset. Discussion: To investigate LCN2 role in bone 

metastasis, we employed CRISPR/Cas9 technology to knock out Lcn2 in E0771 cells, 

generating two clones: E0771 g184 A2 and E0771g184 B4. Lcn2-KO cells presented 

reduced gene expression of inflammatory markers (IL-6, Tnf-α), with IL-6 reduction 

also confirmed at the protein level. Zymography and gene expression analyses 

revealed a significant decrease in pro-MMP2 gene activity in clone g184 B4. 

Migration was increased in clone g184 A2, whereas invasion and mammosphere 

formation (number, volume and area) were significantly reduced in clone g184 B4. 

Moreover, angiogenesis assay showed a significant reduction in branching interval in 

clone g184 B4, accompanied by a decreased expression of Angpt1, Angpt2, and Hif-

1α. Conversely to knock-out, we employed MCF7 cells to overexpress LCN2 Wild-

Type (MCF7LCN2-WT) and the K125A/K134A mutant involved in LCN2 binding with 

siderophores (MCF7LCN2-K125A/K134A). A preliminary characterisation showed a 

significant reduction in metabolic activity of MCF7LCN2-K125A/K134A compared to 

MCF7LCN2-WT at 24, 48 and 72h, and compared to control at 96h. No significant 

differences were found in proliferation (EdU assay), although DAPI staining 

highlighted a significant reduction in number of cells of MCF7LCN2-WT and MCF7LCN2-

K125A/K134A compared to control. Lastly, Ion Torrent based RNA-seq analysis was 

performed in collaboration with Prof. Pellegrini and Dr. Mastrangelo of Dermatology 

Laboratory. A custom RNA-seq panel was used to evaluate principal biological 

pathways. Comparison with the control, MCF7LCN2-WT showed 31 differentially 

expressed genes (10 up- and 21-downregulated), whereas MCF7LCN2-K125A/K134A 

displayed 61 genes (19 up- and 42-downregulated). Among these, DAPK1 and BCL2 

genes were upregulated in MCF7LCN2-WT while none of these genes were modulated 

in MCF7LCN2-K125A/K134A. Conclusion: All together, these findings confirm the anti-

tumoral role of LCN2 in breast cancer. Further studies will be needed to understand 

the impact of LCN2K125A/K134A on breast cancer biological pathways.
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Activation of FFAR4 (GPR120) attenuates liver fibrosis during cholestatic 
injury

Francesca Ronca1, Simona Pompili1, Antonella Vetuschi1, Alfredo Cappariello2, 
Roberta Sferra1

1) Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila, L’Aquila, 
Italy
2) Department of Life, Health and Environmental Sciences, University of L’Aquila, L’Aquila, Italy

Dottorato in: Medicina Sperimentale- Medicina Sperimentale, Clinica ed 
Endocrinologica Ciclo: XLI

Settore Scientifico Disciplinare (SSD): BIOS-12/A; BIOS-13/A

Background: Free fatty acids (FFAs) are non-esterified fatty acids that function as 
endogenous ligands for a family of G protein–coupled receptors (GPRs) known as 
free fatty acid receptors (FFARs), including FFAR4 (GPR120). Unsaturated FFAs have 
been suggested to play a direct protective role in liver diseases, including cholestatic 
disorders, which are characterized by impaired bile flow resulting from hepatocyte 
and cholangiocyte dysfunction. If untreated, cholestasis can progress to severe 
fibrosis and loss of liver function, with transplantation as the only therapeutic option.

Aim: On this basis, the present study aimed to evaluate the effects of a selective 
GPR120 agonist (GprA) on liver fibrosis in a murine model of surgically-induced 
cholestasis via bile duct ligation (BDL).

Results: GprA was well tolerated by treated animals and was associated with 
significantly improved survival compared with vehicle-treated BDL controls. 
Macroscopic evaluations (body weight, liver weight, and body weight/liver weight) 
did not highlight differences after GprA treatment. However, further histological and 
molecular analysis showed a significant beneficial effect of GprA on fibrotic 
pathways. It markedly reduced connective tissue deposition on microscopic 
evaluation as well as a decrease of the key pro-fibrotic markers, including collagen 
types I and III, connective tissue growth factor (CTGF), and α-smooth muscle actin 
(α-SMA). In addition, GprA modulated enzymes involved in extracellular matrix 
remodeling, resulting in attenuation of fibrogenesis.

Discussion: These findings suggest that selective activation of GPR120 may 
represent a promising therapeutic strategy for the treatment of cholestatic liver 
fibrosis and suggest that evaluating the efficacy of GprA in additional experimental 
models of fibrosis may represent an important step toward identifying effective 
therapeutic strategies for currently unresolved liver diseases.
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How Parents and Educators Perceive Language Delay: A Reflexive Thematic 

Analysis

Marta Sannino 1, Maria Chiara Pino 1, Marco Giancola 1 , and Simonetta D’Amico1

1) Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila, L’Aquila, Italy 

Dottorato in: Medicina Sperimentale- Neuroscienze di Base e Cliniche Ciclo:XXXIX
Settore Scientifico Disciplinare (SSD): PSIC-02/A

Background: Language development is a complex and dynamic process shaped by 
biological, cognitive, and socio-environmental factors, with a significant inter-individual 
variability particularly in the early stages of life. Within this variability, Language Delay 
(LD) represents a common developmental condition that may either resolve 
spontaneously or signal the onset of more persistent language difficulties. Parents and 
educators, given their everyday proximity to children, are in a privileged position to 
observe children’s language and communicative behaviours in everyday contexts, and to 
provide timely and proactive support. Considering the high prevalence of LD among 
children, its potential long-term consequences, and the generally limited public 
awareness, engaging these key stakeholders in early detection and preventive strategies 
becomes essential. Based on these premises, the present study aims to explore parents’ 
and educators' perceptions of LD through an inductive reflexive thematic approach. This 
study was carried out as part of the PRIN project “PAROLA. Parenting APP for promoting 
language acquisition”, conducted in collaboration with the University of Bologna, and the 
University of Padova.
Discussion: A total of 152 parents and 57 educators completed an online survey, 
including the open-ended question: “How would you define language delay according to your 
knowledge?”. Data were analysed using Braun and Clarke’s six-phase inductive and 
reflexive thematic analysis, with the support of MAXQDA software. Three core themes 
(Timing, Properties and Domain) and ten subthemes were identified from parents’ and 
educators’ responses. Timing captured how LD was positioned within developmental 
expectations, through references to specific ages, developmental periods, or educational 
stages. Properties reflected how LD was described and recognised, encompassing 
observable manifestations of delayed language abilities, comparisons with peers or 
normative benchmarks, assumptions about origins, expectations of transience or recovery, 
and occasional references to longer-term consequences. Domain concerned the 
developmental areas perceived as involved, ranging from broad communicative 
competence to specific lexical, morphosyntactic, phonological, pragmatic and socio-
emotional skills. Across themes, participants frequently described the boundaries between 
typical variability, language delay, and disorder as unclear or difficult to distinguish, 
reflecting their lived experience of uncertainty.
Conclusion: Parents’ and educators’ perceptions of LD may influence developmental 
expectations, monitoring practices, and pathways to intervention. Understanding how LD 
is conceptualised by referent figures is essential for promoting shared understandings of 
early language development, raising public awareness on LD, and supporting timely and 
appropriate responses to children’s socio-communicative needs.
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Exploring the role of SUMOylation in SCA7 studying the effect of direct 
SUMO-1 or SUMO-2/3ylation of Ataxin-7 on its aggregation

Rita Scarcello1, Marco Cimino2, Rachele Marino1,2, Marco Feligioni2,3,* & Rita 
Maccarone1.

1) Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila, 67100 
L’Aquila, Italy

2) European Brain Research Institute - Rita Levi Montalcini Foundation, Rome,00161 Italy
3) Department of Neurorehabilitation Sciences, Casa di Cura Igea, Milan 20144, Italy.
* Co-supervisor

Dottorato in: Medicina Sperimentale- Biotecnologie e Scienze biochimiche Ciclo:XL

Settore Scientifico Disciplinare (SSD): BIOS-06/A

Background: Spinocerebellar ataxia type 7 (SCA7) is a polyglutamine (polyQ) 
disorder characterized by progressive cerebellar ataxia, retinal degeneration leading 
to blindness, and multiorgan dysfunction. The disease is caused by the accumulation 
of mutant ataxin-7 (ATXN7) proteins harboring an expanded CAG repeat within the 
third exon of the gene. Mutant ATXN7 accumulates in the nucleus, where it forms 
intranuclear inclusions that sequester multiple cellular proteins, including 
components of the SUMOylation machinery. While the role of SUMO-2/3 in ATXN7 
aggregation and turnover is increasingly well characterized, the contribution of 
SUMO-1 remains poorly understood.

Discussion: To investigate the role of SUMO-1 in ATXN7 regulation, HEK-293T 
(Human Embryonic Kidney) cells were transfected with GFP-tagged ATXN7 
constructs carrying either 10 CAG repeats (wild-type) or 113 CAG repeats (mutant). 
ATXN7-113Q formed a higher number of intranuclear inclusions compared to wild-
type ATXN7, confirming a PolyQ length-dependent toxicity. These inclusions 
exhibited strong immunoreactivity for SUMO-1, whereas SUMO-2/3 was markedly 
reduced in ATXN7-positive nuclei. Soluble/Insoluble fractionation highlighted a 
marked increase in the insoluble fraction in cell expressing ATXN7-113Q compared 
to controls. To investigate degradation pathways, we then characterized a decrease 
in protein ubiquitination and a concomitant increase in LC3II-to-LC3I ratio, 
indicating a higher number of autophagosomes. Interestingly, expression of 
mCherry-tagged SUMO-1 or HASUMO-2 with ATXN7 failed to attenuate ATXN7-
113Q aggregation, whereas their co-expression prevented its aggregation. 

Conclusion: Collectively, these initial findings suggest that the expression of 
ATXN7-113Q leads to SUMO-1 sequestration, which is no longer available for 
cellular processes, formation of insoluble inclusions, defective ubiquitination and 
impaired autophagy. Notably, co-expression of both SUMO-1 and SUMO-2 seems to 
counteract ATXN7-113Q aggregation.
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Disarming bacterial adaptation by targeting the RecA–LexA SOS axis
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1) Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila, L’Aquila, 
Italy 

Dottorato in: Medicina Sperimentale- Biotecnologie e Scienze Biochimiche Ciclo:XLI

Settore Scientifico Disciplinare (SSD): BIOS-09/A

Background: Antibiotic resistance represents a major global public health threat, 
driven by antibiotic use and bacterial evolution. Among the adaptive mechanisms 
involved, the bacterial SOS response is a highly conserved, stress-induced pathway 
that helps bacteria survive genotoxic stress by increasing mutagenesis, promoting 
horizontal gene transfer, and modulating virulence factors. A central component of 
this response is the RecA-LexA regulatory axis, where RecA triggers LexA self-
cleavage, leading to activation of SOS genes. Pharmacological targeting of this 
pathway is emerging as a promising strategy to limit bacterial adaptive evolution. In 
this context, boron-containing small molecules have been proposed as selective 
inhibitors of LexA autoproteolysis, offering a potential strategy to modulate the SOS 
response.

Discussion: An initial in silico selection of boron-based compounds was performed 
to identify candidates with potential inhibitory activity against LexA, based on 
predicted structural compatibility and binding potential. Selected molecules were 
subsequently evaluated in vitro through determination of minimum inhibitory 
concentration (MIC) values to assess their antimicrobial profiles. To investigate SOS 
pathway modulation at the phenotypic level, filamentation assays were carried out 
under antibiotic-induced SOS conditions. Treatment with selected compounds 
resulted in a reduction of bacterial filamentation compared to antibiotic treatment 
alone, observed at concentrations ranging from MIC to 1/4×MIC, indicating effective 
interference with SOS activation. These preliminary findings support the feasibility 
of targeting the RecA–LexA axis using boron-containing small molecules and 
provide first evidence for pharmacological modulation of the SOS response. Ongoing 
and future studies will extend this analysis to SOS-dependent mutagenesis, integron-
mediated gene transfer, biofilm formation, and host–pathogen interactions using 
biochemical assays, genetic approaches, and cellular co-culture models to further 
define the mechanistic and functional impact of SOS inhibition.

Conclusion: The data obtained so far indicate that boron-containing compounds 
represent promising modulators of the bacterial SOS response. By targeting the 
RecA-LexA axis, this approach may reduce bacterial adaptability under antibiotic 
pressure and support the development of novel adjunct strategies to conventional 
antimicrobial therapies. Further studies are required to fully characterize the 
molecular mechanisms and translational potential of SOS inhibition.
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Impact of membrane dynamics and molecular sequestration on beta lactam 

activity and binding upon exposure in MDR Gram negative clinical strains

Eleonora Torti, Alessandra Piccirilli, MariaGrazia Perilli

Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila, L’Aquila, Italy 

Dottorato in: Medicina Sperimentale- Biotecnologie e S. Biochimiche Ciclo:XXXIX

Settore Scientifico Disciplinare (SSD): BIOS-09/A

Antimicrobial resistance is now recognized as both an economic and life hurdling 
burden, with increasing costs on wealth and lifes. Among critical pathogens, Gram 
Negative bacteria account as the most threatening.
While novel molecules are currently available, the interplay between their efficacy 
and molecular mechanisms is far from being clarified. Indeed, enzymatic expression 
coupled to membrane permeability and efflux pump account for major determinants 
in Gram Negative bacteria. However, Outer memebrane vesicles (OMV) may also 
concur to further complexity, as they may sequester and concentrate eznymes and 
molecules, in order to extrude and/or degrade antibiotics away from targets (that is, 
Penicillin Binding Proteins).
The aim of this study is to understand OMV dynamics in clinically relevant 
pathogens (KPC producing K. pneumoniae isolates, AmpC overexpressing P. 
aeuginosa, NDM producing Enterobacterales-E. coli and K. pneumoniae) undergoing 
carbapenem- or cefalosporin- based therapy and assess:
• OMV production and content and if beta lactamases degrade the beta lactam 
content
• Verify PBP occupancy in intact cells upon OMV production compared to 
untreated controls
• Assess mutations of beta lactamses and hydrolysis/inhibition of novel beta 
lactam beta lactamases combinations and if thei efficacy is impacted by OMV 
sequestration
Materials and Methods: Clinically relevant strains will be characterized and parental 
strains will be treated with antibiotics for 24 hrs. Supernatant will be collected and 
content will be assessed for OMV. OMV contents will be analyzed for enzymes and 
functional assays will be performed in order to determine hydrolysis rate of 
enzymes. Occupancy of PBPs and PBP quantification in intact cells will also be 
determined and the impact of OMV sequestration will be assessed for each pathogen 
and molecule combination. Beta lactamase efficiency in intact cells will also be 
assessed in order to infer the underlying leading mechanism of resistance.
Expected results: The impact of OMV sequestration is expected to determine 
increased rate of hydrolysis of beta lactams and/or concomitant sequestration upon 
beta lactam exposure. The effect on PBP occupancy should determine the activity of 
the molecules on the pathogen. Other mechanisms such as overexpression of beta 
lactamases and porin mutations leading to permeability will also be considered and 
assessed.
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Neuroprotective activity of extracts of Greek Mountain Tea (GMT) and 

Wheat Germ on Human iPSC 3D brain model: a preliminary study

Antonio Giacomo Trapanotto 1, Sergio Modafferi 2, Vittorio Calabrese 2, Mariagrazia 

Perilli 1, Fabrizia Brisdelli 1 

1) Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila, Italy
2) Department of Biomedical and Biotechnological Sciences, University of Catania, Italy

Dottorato in: Medicina Sperimentale – Biotecnologie e Scienze Biochimiche Ciclo:XL
Settore Scientifico Disciplinare (SSD): BIOS-07/A

Background: Neural progenitor cells (NPCs) derived from induced pluripotent stem 
cells (iPSCs) are multipotent cells capable of differentiating into neural cells. NPCs 
are widely used to generate cerebral organoids as in vitro models for investigating 
neuroprotection, drug toxicity, and disease mechanisms. Sideritis scardica, commonly 
known as Greek Mountain Tea (GMT), is a Mediterranean medicinal plant rich in 
compounds exhibiting various biological activities, including neuroprotective, 
antioxidant, anticancer, and antiviral effects. Wheat germ (WG), a wheat milling by-
product, contains several bioactive metabolites, particularly biogenic amines. This 
study aims to evaluate the potential protective effects of GMT and WG aqueous 
extracts against cisplatin-induced cytotoxicity in 3D brain organoids, called 
BrainSpheres, derived from differentiated NPCs.

Discussion: For BrainSphere formation, NPCs were cultured in differentiation 
medium supplemented with 10 ng/mL GDNF and 10 ng/mL BDNF, under constant 
gyratory shaking (88 rpm, 19 mm orbit) at 37°C and 5% CO₂ to promote cell 
aggregation. After 4 weeks, when BrainSpheres reached structural stability 
(approximately 350 µm in diameter), cytotoxicity and neuroprotection studies were 
performed. Cell viability was assessed by measuring metabolic activity using the 
resazurin reduction assay. Treatment of cells with cisplatin for 48 hours significantly 
reduced cell viability in a concentration-dependent manner. Treatment with 1 µM 
cisplatin decreased viability by approximately 40% compared with untreated 
controls. Then, non-cytotoxic concentrations of GMT (10 µg/mL) aqueous extract and 
WG (100 µg/mL) aqueous extract were used in combination with 1 µM cisplatin for 
48 h. Co-treatment with cisplatin and GMT fully restored cell viability to control 
levels. In contrast, the combination of cisplatin and WG did not confer significant 
protection, as viability remained comparable to that observed with cisplatin alone. 
Moreover, BrainSpheres exposed to cisplatin were treated simultaneously with both 
GMT and WG. This combined treatment resulted in a complete recovery of cell 
viability.

Conclusion: This study establishes a stable and reproducible human three-
dimensional cerebral organoid model suitable for investigating neurotoxicity and 
evaluating the potential neuroprotective activity of natural compounds. In this 
cellular model, GMT extract significantly protected cells against a cytotoxic agent, 
such as cisplatin. Further studies are warranted to elucidate the molecular 
mechanisms underlying the neuroprotective activity of GMT.
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Interaction among Bioactive Lipids in the Microglia-Neuron Crosstalk

Cristina Urbano 1, Camilla Di Meo 1, Annamaria Tisi 1, Mauro Maccarrone 1,2

1) Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila, L’Aquila, 
Italy 
2) European Center for Brain Research (CERC), Santa Lucia Foundation IRCCS, Rome, Italy

Dottorato in: Medicina Sperimentale- Biotecnologie e scienze biochimiche. Ciclo: XLI

Settore Scientifico Disciplinare (SSD): BIOS-07/A

Background: Neuroinflammation, driven by microglia, is strongly associated with 
the development of neurodegenerative diseases. Resolution of inflammation 
represents a critical phase actively orchestrated by two classes of bioactive lipids, 
called specialized pro-resolving mediators (SPMs)  and endocannabinoids (eCBs). Of 
note, the interplay between microglia and neurons is crucial in physio-pathological 
contexts. Nevertheless, the molecular mechanisms underlying this bidirectional 
communication have yet to be elucidated. Interestingly, recent studies highlight an 
interaction between the SPMs and the endocannabinoid system (ECS). In this context, 
the present study aims to unravel a functional crosstalk between the two lipid 
networks of SPMs and ECS under inflammatory conditions in an in vitro model of 
neuronal-microglia interaction. The final goal of the project is to understand whether 
SPM-driven pathways in microglia could modulate neuronal ECS signaling to 
counteract or prevent inflammatory damage. 

Discussion: To explore this interaction, we will establish an in vitro model of 
microglia-neuron interplay by using human microglial (HMC3) and neuronal (SH-
SY5Y) cell lines. HMC3 cells will be stimulated with inflammatory agents (e.g., 
lipopolysaccharide – LPS; interferon γ - IFNγ) to induce a pro-inflammatory state, 
and the resulting conditioned media (MCM) will be used to treat SH-SY5Y cells. 
Additionally, HMC3 cells will be pre-treated with the SPM Resolvin D1 (RvD1), to
assess potential changes in the neuronal ECS. For a mechanistic study, GPR32 
neutralizing antibodies will be used to block RvD1 signaling. We hypothesize that 
pro-inflammatory MCM from microglia will dysregulate neuronal ECS elements, 
while RvD1 will mitigate these alterations, restoring homeostasis by targeting the 
ECS. To address this hypothesis, cellular, biochemical and functional analyses will be 
performed. ECS receptors and enzymes will be assessed in SH-SY5Y cells at gene, 
protein and functional levels, via RT-qPCR, Western blotting and fluorometric assays. 
Live-cell imaging will characterize eCB-receptors subcellular distribution, and 
lipidomic profiling of eCBs will be obtained via mass spectrometry (LC-MS/MS).

Conclusion: The results of our study will provide a comprehensive map of the 
molecular dialogue between SPMs and ECS in a neuroinflammatory in vitro context 
among microglia and neuronal cells. Understanding this lipid-mediated 
communication will fill a scientific gap with new perspectives for future therapeutic 
strategies against neuroinflammation.
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Development of an In Vitro Glaucoma Model: Molecular Insights into Glial

Cell Lines 
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Costanzi1, Daria Capece1, Daniela Verzella1, Edoardo Alesse1, Francesca Zazzeroni1

1) Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila, L’Aquila, 
Italy 

2) Department of Molecular Medicine, University La Sapienza, Rome, Italy
 

Dottorato in Medicina Sperimentale - Ciclo:XXXIX

Settore Scientifico Disciplinare (SSD): MEDS-26/A

Background: Glaucoma is a chronic neuropathy characterized by progressive 
degeneration of retinal ganglion cells and loss of optic nerve fibers. It represents the 
leading cause of irreversible blindness worldwide and the second most common 
cause in Europe (1). While elevated intraocular pressure (IOP) is the primary and 
only modifiable risk factor, current therapies focusing on IOP reduction are often 
insufficient to halt disease progression (2). Recent evidence points to 
neuroinflammation as a pivotal driver of the pathology, with the NF-κB pathway 
acting as a master transcriptional regulator of glaucomatous neurodegeneration. 
However, the specific mechanisms by which retinal glial cells initiate and sustain this 
dysfunction remain unresolved (3). Therefore, the main aim of this study is to 
develop an in vitro model that mimics glaucomatous conditions to assess the 
individual and synergistic contributions of macroglia and microglia in the context of 
neuroinflammation. 

Discussion: We simulated hydrostatic pressure using IVTech technology (Live 
Flow+Live PA) in glial cell lines mimicking the glaucomatous environment. The cell 
lines were cultured under stress conditions to mimic the effect occurring during 
glaucoma pathogenesis. Molecular analyses, including Western blot and 
immunofluorescence assays, were performed to investigate the involvement of 
inflammatory and survival signaling pathways in glial cell lines under pressure-
induced stress. Live Flow + Live PA technology in cultured glial cells induced 
increased cellular distress compared to controls, resulting in modulation of key 
molecular pathways, including NF-κB, AKT, and STAT3, with differential responses 
observed between microglial and macroglial lines.

Conclusion: The activation of NF-κB, AKT, and STAT3 pathways confirms that this 
in vitro bioreactor system potentially replicates key pathophysiological hallmarks of 
glaucoma, specifically neuroinflammation and reactive gliosis. Therefore, this 
technology provides a robust platform for simulating complex disease mechanisms 
in vitro, offering a valuable tool for drug screening while significantly contributing to 
the reduction of in vivo experimental models. 

1 Stuart KV et al., “Prevalence of Glaucoma in Europe and Projections to 2050: Findings from the European Eye
Epidemiology Consortium.” Ophthalmology, 132(10):1114-1124, Oct 2025.
2 Jayaram H et al., “Glaucoma: now and beyond.” Lancet. 11;402(10414):1788-1801, Nov 2023
3 Veglianti F et al., “NF-κB involvement in Glaucoma-associated neuroinflammation: Focus on glial cells” Frontiers
in Bioscience Landmark Frontiers in Bioscience Landmark, currently under revision.
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Beyond traditional testing: integrating Item Response Theory and Large 

Language Models in the development of a new measure of Cognitive 

Abstraction
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Francesco Carlinfante1, Marco Valenti 1,2, Monica Mazza 1,2 
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Italy 

2) Regional Reference Centre for Autism of the Abruzzo Region, Local Health Unit ASL 1

Settore Scientifico Disciplinare (SSD): PSIC-01/C; MEDS-24/A

Background: Abstraction is a complex and multidimensional cognitive construct that 
encompasses abilities allowing individuals to represent, manipulate, and transfer 
concepts beyond specific contexts, and plays a crucial role in fluid intelligence and 
novel problem solving. However, traditional psychometric instruments show 
limitations in capturing these competencies, particularly in individuals with high 
cognitive potential (gifted). Recently, Large Language Models (LLMs) have 
demonstrated significant potential in supporting the development of innovative 
psychometric instruments, due to their capabilities for controlled generation and 
semantic analysis.

Discussion: LLMs were used for the controlled selection and generation of stimuli, 
as well as for defining the cognitive functions associated with each item, covering 
several macro-categories: visuospatial reasoning, logical-deductive and linguistic 
reasoning, logical-mathematical skills, completion of series and analogies, and 
creative-divergent thinking. The first version of the test, consisting of 34 items was 
administered to a sample of 105 young adults. Following an Item Response Theory 
(IRT) approach, dichotomous items were analyzed using a two-parameter logistic 
model (2PL), leading to the selection of a final pool of 16 items. The analyses showed 
good model convergence, an adequate distribution of the latent trait, and moderate 
EAP reliability, consistent with the exploratory nature of the study. Open-ended 
responses were analyzed through an LLM-assisted multiple coding procedure 
inspired by the Guilford model and were synthesized into a composite score. The 
integration of IRT scores and indices of divergent thinking allowed for the 
construction of combined cognitive profiles.

Conclusion: Preliminary findings support the usefulness of LLMs as tools for 
supporting the development and scoring of complex tests. The integration of IRT and 
LLM-assisted evaluation enabled a more articulated assessment of cognitive 
abstraction, encompassing both logical-deductive and creative-divergent 
components. In its current work in progress form, the reduced version of the 
instrument has been administered to an independent sample (n = 108) as part of an 
ongoing validation phase.
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Decoding PitNETs Biology: Linking MMR, PDL1 and tumor 

Microenvironment Patterns to Clinical Stratification
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Rome, Italy
4) Department of Experimental Medicine, La Sapienza University of Rome, Rome, Italy
5) Department of Biomolecular Sciences, University of Urbino, Urbino, Italy
6) Department of Neurology and Psychiatry, La Sapienza University of Rome, Rome, Italy

Settore Scientifico Disciplinare (SSD): MEDS-08/A

Background: Pituitary neuroendocrine tumors (PitNETs) are typically benign and 
heterogeneous neoplasms,  whose molecular determinants and immune interactions 
remain incompletely understood. An increased risk of malignancies has been 
reported in PitNET patients – not limited to acromegaly – in the absence of  well-
defined causative genes. In other solid neoplasia, germline defects in the DNA 
mismatch repair (MMR) system are the primary cause of Lynch syndrome, a 
condition associated with an increased cancer risk and an enhanced immune 
response. In this study, we investigated the relationship between the expression of 
the four main MMR components, PDL1, and markers of the immune tumor 
microenvironment (iTME) in a large series of PitNETs considering individual 
clinical-pathological characteristics and personal/familial oncological status.

Discussion: MMR gene expression significantly differed according to tumor lineage 
of origin, being higher in SF1 and lower in TPIT tumors. Overall, strong positive 
inter-correlations between MMR genes were observed, suggesting a coordinated 
activation. In PIT1 tumors, in particular lactotroph tumors, an increased expression 
of PDL1 and most markers of the iTME was found. Semiquantitative 
immunostaining for the MMR proteins revealed only occasional substantial MMR 
loss (2 PIT1, 1 SF1, 3 TPIT tumors) but a frequent heterogeneous staining. Substantial 
MMR loss was accompanied by low PDL1 and iTME gene expression, supporting a 
possible role of MMR proteins in the regulation of the inflammatory secretome. In 
contrast, tumor mutational burden was low, with no evidence of pathogenic MMR 
mutations, but occasional loss of heterozygosity in MSH2 and/or MSH6 (n=2).

Conclusion: A subset of PitNETs, particularly those of PIT1- and TPIT-derived 
tumors, exhibited a reduced MMR expression associated with distinct immune 
features. Integrated molecular and immunohistochemical assessment may improve 
biological stratification and support a more personalized clinical management of 
patients with PitNETs.
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Settore Scientifico Disciplinare (SSD): MEDS-02/A

Background: Prostate cancer is a highly heterogeneous disease, making it difficult to 
predict disease progression and response to treatment. Advanced castration-resistant 
forms represent a major clinical challenge and highlight the need to identify new 
biomarkers and therapeutic targets. A key role in tumor progression is played by the 
Wnt/β-catenin signaling pathway, whose nuclear activation promotes cell proliferation 
and aggressive behavior. Recently, the protein Tau/MAPT, best known for its 
involvement in neurodegenerative diseases, has emerged as a potential modulator of 
tumor biology in prostate cancer. This study analyzes prostate cancer cell lines with 
different levels of aggressiveness to evaluate Tau expression and subcellular localization. 
In particular, the study preliminarily investigates the interaction between Tau and β-
catenin, suggesting that Tau may play a protective role in the nucleus by facilitating β-
catenin transcriptional activity and promoting gene programs associated with more 
aggressive cellular phenotypes.
Discussion: The results show an increase in Tau transcript levels, associated with a 
modulation of its isoform profile according to the phenotypic aggressiveness of the cells. 
In particular, non-tumor or precancerous cell lines predominantly express the 0N 
isoform, while metastatic cell lines show a predominance of the 1N isoform, accompanied 
by a progressive increase in the 2N variant. Protein expression analysis reveals an 
increase in Tau (1N isoform, 66 kDa) and β-catenin proportional to cell aggressiveness; 
this finding is further confirmed by differential protein extraction, which shows that this 
increase is progressively enriched in the nucleus of metastatic cell lines. Nuclear β-catenin 
immunoprecipitation followed by Western blot for Tau in the more aggressive DU-145 
cells confirms an interaction between the two proteins, mainly involving the 1N Tau 
isoform. Functional experiments with doxorubicin show that transient Tau silencing 
increases cellular sensitivity to genotoxic stress: DU-145 cells with reduced Tau 
expression exhibit a significant decrease in viability and in proliferative markers PCNA 
and β-catenin compared to control cells, indicating a possible protective role of Tau under 
genotoxic stress conditions. Overall, these results suggest a functional adaptation of Tau 
during tumor progression and a possible nuclear interaction with β-catenin, supporting 
the hypothesis of an active role for Tau in the nucleus in modulating transcriptional 
programs and proliferative processes associated with more aggressive cellular 
phenotypes.
Conclusion: Overall, the data suggest that Tau may play a relevant role in prostate 
cancer, with potential prognostic and therapeutic value, given its association with tumor 
aggressiveness and its involvement in cell survival mechanisms. The parallel increase of 
Tau and β-catenin in more aggressive phenotypes further supports the hypothesis of a 
Tau–β-catenin axis involved in the maintenance of pro-tumoral transcriptional programs 
and in tumor progression.
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KCASH2-targeting microRNAs in colorectal cancer: from in vitro models to 

candidate circulating biomarkers.

Chiara Compagnoni1, Veronica Zelli 1, Marta Moretti2, Faranak Taj Mir 2, Tesni

Hyett 2, Lucia Romano3, Marco Clementi1, Antonio Giuliani1, Fabio Vistoli1,

Francesca Zazzeroni 1, Enrico De Smaele 2, Alessandra Tessitore 1, Edoardo Alesse 1

1) Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila, L’Aquila, 
Italy; 2) Department of Experimental Medicine, Sapienza University of Rome, Rome, Italy; 3)
Department of General Surgery, San Salvatore Hospital, ASL1 Abruzzo, L’Aquila, Italy

Settore Scientifico Disciplinare (SSD): MEDS-26/A

Background-Aim: Aberrant Sonic-Hedgehog (Hh) pathway activity is involved in 
several tumors, including colorectal cancer (CRC). Although the role of Hh pathway 
in CRC remains unclear, Gli proteins, final Hh effectors, may contribute to early CRC 
carcinogenesis. Histone deacetylase HDAC1 enhances Hh signaling by deacetylating 
Gli1/2, whereas the KCASH protein family acts as tumor suppressor by promoting 
HDAC1 ubiquitination and degradation, thereby inhibiting Hh-driven tumor cell 
proliferation. Additionally, KCASH2 is described as down-regulated in CRC. 
MicroRNAs (miRNAs) are non-coding RNA molecules able to post-transcriptionally 
regulate gene expression. This study aims at identifying miRNAs specifically 
targeting KCASH2 to be potentially considered as candidate CRC biomarkers. 
Methods: TaqMan-based miRNA profiling was performed in five CRC cell lines, 
showing different KCASH2, Gli1 and HDAC1 protein expression levels. In silico 
analyses (Tarbase, microT-CDS, Targetscan, miRDB) were performed to identify 
miRNAs targeting KCASH2. Publicly available datasets (GEO, dbDEMC) were 
interrogated to assess levels of the most interesting miRNAs in serum/plasma of CRC 
patients compared to healthy subjects. Afterwards, miRNA expression was validated 
by TaqMan qRT-PCR in plasma from CRC patients, obtained before and after 
surgical tumor resection, and from healthy individuals. Results: MiRNA profiling 
revealed several differentially expressed miRNAs. Integrative analysis identified 18 
miRNAs targeting KCASH2. Among them, miR-24-3p, miR-196b-5p, and miR-27-3p 
emerged as the most promising candidate, being already described in CRC and 
classified as oncomiRs. Analyses of publicly available circulating miRNA datasets 
largely supported our findings, showing consistent miRNAs’ up-regulation in 
plasma from cancer patients. Validation revealed significant plasma levels increase 
of miR-24-3p, miR-196b-5p and miR-27-3p in pre-surgery samples from CRC patients 
with respect to healthy subjects. After comparison of pre- and post-surgery plasma 
samples, heterogeneous expression patterns were revealed, likely reflecting 
differences in clinicopathological and molecular tumor characteristics. Conclusion: 
MiRNA profiling of CRC cells showing different KCASH2 expression levels 
highlighted several miRNAs targeting KCASH2. Among them, miR-24-3p, miR-196b-
5p, and miR-27-3p showed higher expression levels in plasma samples from CRC 
patients compared to healthy individuals. These findings provide new insights into 
the epigenetic regulation of Hh pathway components in CRC, thus evidencing new 
candidate biomarkers for KCASH/Hh-related CRC patients.
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Characterization of the sphingosine-1 phosphate system in intestinal epithelial 

cells exposed to simulated microgravity

Noemi De Dominicis1,2, Veronica Carnicelli1, Camilla Di Meo1, Sara Standoli3,

Dominique Thomas4,5, Viktoria Wagner4, Dagmar Meyer zu Heringdorf4, Cinzia Rapino3,

Alessandro Leuti6,7, Mauro Maccarrone1,7

1Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila, Italy
2Department of Physics, University of Trento, Italy
3Department of Veterinary Medicine, University of Teramo, Italy
4Institute of General Pharmacology and Toxicology, University Hospital Frankfurt, Goethe University, Frankfurt am
Main, Germany
5Fraunhofer Institute for Translational Medicine and Pharmacology ITMP, and Fraunhofer Cluster of Excellence for
Immune Mediated Diseases CIMD, Frankfurt am Main, Germany
6Department of Medicine, Campus Bio-Medico University of Rome, Italy
7European Center for Brain Research (CERC)/Santa Lucia Foundation IRCCS, Rome, Italy

Settore Scientifico Disciplinare (SSD): BIOS-07/A

Introduction. Microgravity triggers dysregulations within the human body, inducing 
inflammation. This well-conserved mechanism is managed by bioactive lipids, including the 
sphingosine-1 phosphate (S1P) system. To date, only a few studies investigated the effect of 
weightlessness on the metabolism of this lipid family in the context of intestinal epithelial cells 
(IECs), where it exerts a crucial role in their homeostasis. Hence, the aim of our study was to 
characterize the inflammatory cues and the S1P system both at gene and protein level in order 
to evaluate the main microgravity-induced alterations.

Methods. Caco-2 cell line was employed as a model of IECs and microgravity was simulated 
by means of the Rotary Cell Culture System (RCCS), developed by NASA. To ensure cell 
survival, Caco-2 cells were attached to microcarrier beads. Inflammatory markers were 
assessed via Western Blotting and ELISA, while gene and protein expression of S1P metabolic 
enzymes and binding receptors was evaluated via RT-qPCR and Western Blotting, 
respectively. Finally, sphingolipids levels were quantified via LC-MS/MS.
Results. Our results found that simulated microgravity induced the upregulation of key pro-
inflammatory cytokines (TNF-α, IL-1β and IL-8) as well as the pro-inflammatory marker 
cyclooxygenase-2 (COX-2). Moreover, weightlessness caused the upregulation of both S1P 
receptor 1 (S1PR1) and S1P lyase (hSPL1) transcripts, along with a higher tone of sphingosine 
(SPH) d18:1, the precursor of S1P. Conversely, no modulation was observed at protein level.
Discussion. The upregulation of pro-inflammatory markers corroborates the harmful role of 
microgravity on intestinal health. In our model, we observed an increase in S1PR1 gene 
expression under microgravity conditions. Since S1PR1 role appears to be controversial in 
literature, this modulation could represent either a damaging or protective mechanism. 
Indeed, S1PR1 agonism is currently being explored as a therapeutic strategy for intestinal 
inflammation. Interestingly, in our model simulated microgravity increased the production of 
SPH but not S1P. We could hypothesize that SPH is processed by the kinases to yield more 
S1P, which is then promptly degraded by hSPL1. Nevertheless, we did not observe any 
modulation in the expression of kinases in our experiments, thus warranting further detailed 
investigations. Collectively, our data confirmed that microgravity interferes with the IECs 
inflammatory pattern and metabolism of S1P. Future experiments will be addressed to clarify 
the role of the observed sphingolipid-related modulations.
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Inhibition of EMT and the Akt2 pathway by E3 ligase MUL1 induction as a 

new approach for metastatic osteosarcoma treatment.
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Giuseppe2, Olivia Pagliarosi3, Lucia Cilenti4, Antonis S Zervos4, Enrico Ricevuto1, 

Andrea Del Fattore 2, and Vincenzo Flati1*

1Department of Biotechnological and Applied Clinical Sciences, University of L'Aquila, L'Aquila, Italy;

2Bone Physiopathology Research Unit, Translational Pediatric and Clinical Genetic Research Division, Bambino Gesù 
Children’s Hospital, IRCCS, Rome, Italy; 

3Department of Clinical, Internal, Anaesthesiological and Cardiovascular Sciences, Sapienza University, Rome, Italy;

4Burnett School of Biomedical Sciences, University of Central Florida, College of Medicine, Orlando, FL, USA.

Settore Scientifico Disciplinare (SSD): MEDS-09/A - Oncologia medica

Background: Osteosarcoma (OS) is an aggressive pediatric bone cancer and the high 
rate of metastasis represents an ongoing challenge for therapy. Most importantly, the 
molecular mechanisms behind the metastasis process in OS has not yet been fully 
clarified. The epithelial-to-mesenchymal transition (EMT) is a tissue plasticity 
process that has been found to be closely related to OS aggressiveness and 
metastasis. EMT can be activated by the expression of the oncogene Akt2, encoding 
for a serine kinase responsible for increased cell motility and invasion in OS. 

Discussion: Our previous studies identified the E3 ubiquitin ligase MUL1 as a tumor 
suppressor in OS. We showed that MUL1 is inactivated in metastatic OS and its 
restoration leads to reduced proliferation and increased cell death, while its 
inactivation in low aggressive OS cells results in an increased metastatic phenotype. 
In our in vitro model, MUL1 levels are inversely related to the expression of EMT 
markers and transcriptional activators. Active MUL1 overexpression in aggressive 
OS cells also reduces markers and activators of EMT, such as SNAIL, SLUG and 
TWIST1, with a consequent reduction of the mesenchymal marker N-Cadherin and 
an increase of the epithelial marker E-Cadherin. Downregulation of MUL1 activates 
EMT transcription factors, increases N-Cadherin, and decreases E-Cadherin 
expression. Moreover, MUL1 directly regulates Akt2. In our OS in vitro model, MUL1 
induction in aggressive OS cells reduces the protein levels of both total Akt2 protein 
levels and its phosphorylated form, while Akt1 and Akt3 remain unaffected. Instead, 
MUL1 inactivation increases Akt2, possibly leading to an enhanced metastatic 
potential.

Conclusion: MUL1 induction leads to a decrease of Akt2 signaling and EMT in 
aggressive OS cells, strengthening the role of this E3 ubiquitin ligase as a tumor 
suppressor in this cancer and suggesting its induction as a therapeutic approach for 
metastatic OS. 
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Sex-dependent role of cannabinoid receptor 1 (CB)1 signaling on adult 
hippocampal neurogenesis and stress resilience

Camilla Di Meo 1, Annamaria Tisi 1, Noemi De Dominicis 1,2, Giacomo Cimino 1, 

Cristina Urbano 1, Eleonora Iucci 1, Sergio Oddi 3,4, Mauro Maccarrone 1,4

1) Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila, L’Aquila, 
Italy 
2) Department of Physics, University of Trento, Italy
3) Department of Veterinary Medicine, University of Teramo, Teramo, Italy
4) European Center for Brain Research (CERC), Santa Lucia Foundation IRCCS, Rome, Italy

Settore Scientifico Disciplinare (SSD): BIOS-07/A

Background: Adult hippocampal neurogenesis (AHN) is a fine-tuned process that 
generates new functional hippocampal neurons throughout adult life. The 
endocannabinoid system (ECS), a bioactive lipids network, influences AHN as well 
as stress and environmental responses, particularly via cannabinoid receptor (CB)1. 
Notably, studies show sex-dependent impact of stress on AHN and ECS. Against this 
background, the aim of this study was to investigate the CB1 role in AHN in relation 
to both stress resilience and environmental challenges in wild-type (WT) and CB1 
knock-out (CB1-/-) male and female mice.
Methods: Mice were assigned to Standard Housing (SH), Repeated Restraint Stress 
(RRS), or Environmental Enrichment (EE). RRS mice underwent 1-hour daily 
restraint and EE mice were exposed to a set of different toys for 3 days per week. 
After 4 weeks, behavior was assessed via Open Field (OF), Novel Object Recognition 
(NORT), and Forced Swim Tests (FST). Blood and hemibrains were collected for the 
following biochemical and histological analyses, to evaluate corticosterone levels and 
hippocampal cell proliferation and differentiation using Ki-67 and doublecortin 
(DCX) markers.
Results: In male and female WT mice RRS significantly increased plasma 
corticosterone, while the effect was reversed by EE. OF and NORT parameters were 
not altered in WT RRS mice, whereas WT EE female mice displayed a significant 
increase in time spent in the center of the OF arena, suggesting a lower anxiety-
related and a higher exploratory behavior. Although we observed no changes in OF 
and NORT parameters, suggesting preservation of basic cognitive functions, FST 
revealed enhanced immobility time in WT female mice compared to WT males, 
indicating sex-related differences in stress or depressive-like behavior. Moreover, 
immobility time was further increased in CB1-/- mice of both sexes compared to their 
respective WT counterparts. Histological analysis of Ki-67-positive cells revealed a 
significant reduction in CB1-/- female mice compared to WT females, whereas no 
differences were observed in male mice. Conversely, DCX-positive cells were 
significant decreased in CB1-/- male, but not female, mice versus WT.
Conclusion: These results highlight a critical, sex-specific role for the CB1 receptor in 
modulating hippocampal plasticity and stress-related behavior.

This research was funded by the National Recovery and Resilience Plan (PNRR) under the 
competitive grant 07_PRIN_P2022227N_MACCARRONE (CUP: E53D23021430001) to Sergio 
Oddi and Mauro Maccarrone. 
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From 2D to 3D in vitro models of glaucoma: insight to molecular 

mechanisms involved in Müller cells response 

Mauro Di Vito Nolfi1, Davide Vecchiotti1, Chiara Compagnoni1, Irene Flati1-2, 

Francesca Dall’Aglio1, Francesca Veglianti1, Daniela Verzella1, Daria Capece1, 

Alessandra Tessitore1, Edoardo Alesse1, Francesca Zazzeroni1

1) Department of Biotechnological and Applied Clinical Sciences (DISCAB), University of L’Aquila, 
L’Aquila, Italy
2) Department of Molecular Medicine, Sapienza University of Rome, Rome, Italy

Settore Scientifico Disciplinare (SSD): MEDS-26/A

Background: Glaucoma represents the second cause of blindness in the world. 
Understanding the molecular mechanisms that lead to cellular degeneration and 
vision loss is crucial to develop novel and effective therapeutical strategies. Despite it 
is known that the triggering event in glaucoma is an elevated intraocular pressure 
(IOP), subsequent inflammation and oxidative stress strongly contribute to neuronal 
injury and retinal degeneration. In this context, Müller cells in neuroretinal layer 
play a relevant role, supporting retinal ganglion cells but also contributing to 
pathophysiology of glaucoma. Elucidating molecular mechanisms involved in the 
response to IOP is therefore critical to preserve their functionality and countering 
neuronal degeneration.
Aim: In order to elucidate the molecular mechanisms involved in the response to 
IOP, we generated an advanced model of disease using 3D bioprinting technology in 
addition to conventional 2D cell cultures. We also evaluated a neurotrophic 
compound (NTRC) as potential therapeutical agent.
Methods: The co-culture system constituted by bioink-embedded Rat Retinal Müller 
Cells (rMC-1) on top of ARPE19 cell monolayer was designed to mimic neuroretinal 
and retinal pigment epithelium layers respectively. rMC-1 bioprinting was 
performed by using CELLINK BIO X 3D bioprinter and glaucomatous condition was 
reproduced with millifluidic LiveFlow bioreactor (IVTech). Proteomic and viability 
analysis were performed by Western blot and PrestoBlue assay respectively. 
Results: Integrating 2D and 3D models we identified Akt/mTOR, STAT3, and NF-κB 
pathways as molecular mechanisms involved in response to the increase of 
hydrostatic pressure and highlighted the crucial role of mTOR signaling in oxidative 
stress response. Interestingly, 2D and 3D models showed both similar and different 
responses to hydrostatic pressure. Moreover, we also observed that NTRC modulates 
these signaling and appears to reduce oxidative stress in a context-dependent 
manner.
Conclusions: Using 2D and 3D models of Müller cells we identified several 
pathways involved in the response to increased hydrostatic pressure and highlighted 
a potential role of NTRC in reducing oxidative stress. Importantly, different 
responses between 2D and 3D cultures underline the importance of using 3D and co-
culture systems.
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Hydroxyl-benzoxaborol derivatives as resistance breakers: restoring 

oxacillin efficacy in MRSA
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Italy 

2) Department of Life Sciences, University of Modena and Reggio Emilia, Modena, Italy

Settore Scientifico Disciplinare (SSD): BIOS-09/A ; MEDS-03/A 

Background: Antimicrobial resistance represents a major global health threat driven 
by the spread of multidrug-resistant pathogens. An emerging strategy to counter this 
crisis is the restoration of existing antibiotics through combination with antimicrobial 
adjuvants. In this study, hydroxyl-benzoxaborole derivatives (HBO-d) were 
evaluated as potential adjuvants against methicillin-resistant Staphylococcus aureus 
(MRSA), both alone and in combination with oxacillin. Their anti-biofilm activity 
was also assessed, and a possible mechanistic target was explored through in silico 
docking analysis.

Discussion: The activity of HBO-d against MRSA ATCC 43300 was assessed by 
integrating intrinsic antimicrobial effects, oxacillin resensitisation, and anti-biofilm 
activity. Although only a subset of compounds exhibited intrinsic antibacterial 
activity, with compound A showing the lowest MIC (16 µg/mL), all derivatives 
markedly enhanced the activity of oxacillin. Drug-drug interaction analysis revealed 
FICI values ≤ 0.5 for all derivatives, and notably, 11 out of 12 combinations restored 
oxacillin susceptibility below the clinical resistance breakpoint (≤2 µg/mL). This 
indicates that resensitisation is independent of intrinsic antimicrobial potency, 
supporting the role of HBO-d as true antimicrobial adjuvants rather than 
conventional antibiotics. In addition to restoring β-lactam susceptibility, several 
derivatives significantly inhibited biofilm formation, in some cases achieving 
complete suppression. This dual activity is particularly relevant in the context of 
MRSA infections, given the contribution of biofilm to persistence and antibiotic 
tolerance. In silico docking analysis targeting the BlaR1 sensor domain suggested a 
possible mechanistic basis for the observed resensitisation. Compound A showed 
stable interactions with key residues (Ser389, Thr527, Thr529), with a predicted 
binding energy of −6.85 kcal/mol and micromolar affinity (Ki = 9.48 µM), supporting 
potential interference with early β-lactam resistance signalling involving blaZ and/or 
mecA regulation.

Conclusion: These results identify HBO-d as promising next-generation 
antimicrobial adjuvants against MRSA, capable of restoring oxacillin activity and 
inhibiting biofilm formation. Their translational potential is further strengthened by 
the clinical availability of structurally related boron-based drugs already FDA-
approved (e.g.,tavaborole, crisaborole, vaborbactam), supporting the feasibility of 
further therapeutic development.
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Validation of the Italian version of the HARDSHIP Questionnaire in a 
school-based population

Benedetta Germani1, Martina D’Ambrosio1, Agnese Onofri1, Chiara Rosignoli1,
Federico De Santis1 , Raffaele Ornello1, Simona Sacco1.

 Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila, L’Aquila, Italy 

Settore Scientifico Disciplinare (SSD): MEDS – 12/A; PSIC-01/A; PSIC-01/B

Background: Headache disorders are highly prevalent in children and adolescents 
but frequently underdiagnosed due to diagnostic complexity and symptom 
underreporting. A notable gap persists in high-quality epidemiological data on 
pediatric headache in Italy. This study aims to validate the Italian version of the 
Child and Adolescents Headache-Attributed Restriction, Disability, Social Handicap 
and Impaired Participation (HARDSHIP) questionnaire, a standardized tool for 
assessing headache prevalence and burden, developed by the Global Campaign 
Against Headache.

Methods: The study was conducted within the REPICEF registry (Registro 
Epidemiologico delle Cefalee in Età Evolutiva), approved by the Ethics Committee of 
the Abruzzo Region (protocol 035018). Children and adolescents aged between 6 and
17 were recruited from selected schools in L'Aquila. The students' parents signed
informed consent forms. The Italian version of the HARDSHIP questionnaire was 
developed via TRAPD methodology. Questionnaire-based diagnoses were compared 
against clinical assessments performed by headache specialists using ICHD-3 criteria. 
Diagnostic performance was evaluated through sensitivity, specificity, positive and 
negative predictive values (PPV-NPV), and Cohen’s kappa. Statistical analyses were 
performed using R (v.4.3.0).

Results: Of 1053 screened students, 858 were included in the cohort; the first 535 
(62.4%) were selected for validation analyses. Based on the HARDSHIP 
questionnaire, the most common diagnoses were migraine in 68 (7.9%), Tension-
Type Headache (TTH) in 86 (10.0%), probable Migraine (pMig) in 175 (20.7%), 
probable Tension-Type Headache (pTTH) in 144 (16.7%), and Undifferentiated 
Headache (UDH) in 105 (12.2%) children and adolescents. The agreement between 
questionnaire-based and clinical diagnoses was moderate for pMIG (κ = 0.432) and 
fair for pTTH (κ = 0.327). Specificity was high for both pMIG and pTTH, while 
sensitivity remained low.

Conclusions: The Italian HARDSHIP questionnaire demonstrates adequate 
specificity and moderate agreement with clinical diagnosis for pediatric migraine, 
supporting its use as an epidemiological screening tool. While clinical confirmation 
remains essential, this instrument facilitates population-level monitoring and may 
inform targeted interventions for headache disorders in youth.
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Background: Autism Spectrum Disorder (ASD) Level 1 is characterized by 
substantial heterogeneity in cognitive functioning, which complicates clinical 
assessment and treatment planning. Although comprehensive neuropsychological 
batteries are routinely used in clinical practice, it remains unclear which measures 
provide the most clinically informative assessment of cognitive functioning and 
whether distinct neuropsychological profiles can be identified within ASD Level 1 
populations. This study aimed to identify neuropsychological measures with the 
highest informational value for clinical evaluation and to explore the presence of 
distinct neuropsychological profiles based on cognitive performance and clinical 
severity.
Discussion: A comprehensive neuropsychological battery was administered to 57 
adults with ASD Level 1. Principal component analysis identified two main cognitive 
dimensions accounting for 51.6% of the total variance. The first component reflected 
general cognitive efficiency, integrating verbal reasoning, working memory, 
planning abilities, and verbal fluency. The second component reflected cognitive 
flexibility under increased executive demands, primarily driven by Trail Making Test 
indices. Measures showing the highest quality of representation included Digit Span 
Forward, Verbal Judgment, Tower of London, and TMT B–A, supporting their 
potential role as sentinel measures for clinical prioritization. Cluster analysis 
identified three distinct neuropsychological profiles characterized by differential 
patterns of global cognitive efficiency and executive flexibility. Profiles differed 
significantly across all sentinel measures (all p < .001), while no significant 
differences emerged in clinical severity.
Conclusion: These findings support the presence of distinct neuropsychological 
profiles in adults with ASD Level 1 and highlight the potential utility of a reduced 
set of sentinel neuropsychological measures for efficient clinical assessment. Data-
driven cognitive profiling may support more targeted evaluation strategies and 
contribute to personalized treatment planning. Further studies with larger samples 
are needed to confirm these findings and clarify the relationship between cognitive 
variability and functional outcomes in ASD Level 1.
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Background
Amyotrophic lateral sclerosis (ALS) is a fatal neurodegenerative disease
characterized by progressive motor neuron loss. A pathological hallmark of ALS is
the mislocalization and aggregation of TAR DNA-binding protein 43 (TDP-43),
observed in ~97% of cases. Under physiological conditions, TDP-43 is predominantly
nuclear, where it regulates RNA metabolism. In pathological conditions, TDP-43
undergoes nuclear depletion, cytoplasmic accumulation, and aggregation. Post-
translational modifications critically regulate these processes, and emerging evidence
suggests that SUMOylation plays a key role in controlling TDP-43 localization and
function. However, how SUMO-1 dynamically modulates TDP-43 behavior under
ALS-relevant cellular stress remains unclear.
Discussion
Here, we investigated the interplay between SUMO-1 and TDP-43 in human SH-
SY5Y neuroblastoma cells under basal conditions and oxidative stress induced by
sodium arsenite. Under physiological conditions, TDP-43 is mainly nuclear and
interacts with SUMO-1, as demonstrated by co-immunoprecipitation and subcellular
fractionation analyses. Oxidative stress profoundly disrupts this balance, promoting
TDP-43 cytoplasmic relocalization, partial co-localization with SUMO-1 and stress
granules marker, and increased its aggregation. Concomitantly, TDP-43
SUMOylation and its interaction with SUMO-1 are significantly reduced. The
interference with SUMOylation of TDP-43, —using a non-SUMOylable TDP-43
mutant, SUMO-1 conjugation–defective mutants, or SUMO-1 knockdown,—
recapitulates TDP-43 cytoplasmic accumulation and aggregation even in the absence
of stress.
Conclusions
Our findings identify SUMO-1–dependent SUMOylation as a crucial mechanism
maintaining TDP-43 nuclear localization and solubility. Disruption of this regulatory
pathway, either by oxidative stress or SUMO-1 depletion, promotes pathogenic TDP-
43 mislocalization and aggregation. These results support a central role for altered
SUMOylation in ALS pathogenesis and highlight the SUMO pathway as a potential
therapeutic target.
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Characterization of the inflammatory tumor microenvironment in cutaneous 

squamous cell carcinoma and the role of the IL-23/Th17 axis in tumor 

progression

Mirco Mastrangelo1, Cristina Pellegrini1, Luisa Mattoscio1, Manfredo Bruni, Eleonora

Lucantonio, Marco Clementi, Sara Triolo, Maria Esposito, Maria Concetta Fargnoli

1) Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila, L’Aquila, Italy 

Settore Scientifico Disciplinare (SSD): MEDS 10/C

 
Background:Cutaneous squamous cell carcinoma (cSCC) is the second most frequent 
non-melanoma skin cancer and represents a growing public-health challenge because 
of its high incidence and potential for aggressive behavior. Many cSCCs arise from 
actinic keratoses (AK) within the broader context of the field of cancerization (FC). 
Although intrinsic mutations in keratinocytes constitute the initiating events of 
carcinogenesis, accumulating evidence indicates a decisive role for inflammatory and 
immune signals in the tumor microenvironment in promoting malignant progression. 
This study describes transcriptional alterations accompanying the transition from FC 
and AK to cSCC, with the aim of identifying immune mechanisms associated with 
malignant transformation.
Discussion:Using RNA sequencing and targeted transcriptomic profiling (Oncomine 
Immune Response Research Assay, Thermo Fisher), expression of 400 immune-related 
genes was assessed in fresh paired biopsy samples: 21 FC, 14 AK, and 21 cSCC. 
Differential expression analysis identified 94 genes deregulated in cSCC compared 
with AK and 10 genes differentially expressed between AK and FC. Among the top 
altered genes in cSCC versus AK were CXCL8 (p = 1.18E-05, fold change [FC] = 25.59), 
IL6 (p = 0.0003, FC = 10.36), CXCL1 (p = 3.42E-06, FC = 9.98), DGAT2 (p = 1.57E-09, FC = 
−13.60) and ALOX15B (p = 0.0001, FC = 14.09). The genes most discriminative between 
AK and FC included S100A9 (p = 0.0047, FC = 4.39), S100A8 (p = 0.0105, FC = 3.72), 
CD79A (p = 0.0482, FC = 3.71), PMEL (p = 0.0032, FC = −3.33) and MLANA (p = 0.0037, 
FC = −5.93).
Pathway analysis revealed a gradual and stage-specific modulation of the immune 
microenvironment along the AK to cSCC progression. cSCC exhibited a marked 
reduction in T-cell signatures (p = 0.005) and antigen-presentation pathways (p = 0.010), 
together with an increase in myeloid response (p = 0.0045) and regulatory T cells 
(Tregs) (p = 0.0016). By contrast, AK lesions were characterized by upregulation of an 
interferon (IFN)-related pathway (p = 0.0548) and downregulation of dendritic-cell 
antigen-presentation pathways relative to FC (p = 0.0108).
Regarding the Th17/IL23 axis, overexpression of key effector cytokines was observed, 
with a significant increase of IL23A (p = 0.0041, FC = 2.11) and IL17A (p = 0.0217, FC = 
1.61) in cSCC compared with AK.
Conclusion: Overall, these results outline a preliminary immunological portrait of 
cSCC pathogenesis and emphasize the contribution of immune dysfunction in early 
stages of disease development. Such alterations may represent a clinically relevant 
window for preventive or immunomodulatory interventions aimed at counteracting 
progression to invasive disease.
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The REPICEF Project: A School-Based Epidemiological Study on Primary 
Headaches in Children and Adolescents.

Agnese Onofri1, Chiara Rosignoli1, Martina D’Ambrosio1, Federico De Santis1,
Benedetta Germani1, Roberta Ciuffini2, Michela Teresa Adipietro3, Raffaele Ornello1,
Simona Sacco1.

1Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila; 2Department of 
Clinical Medicine, Public health, Life and Environmental Sciences, University of L’Aquila; 3Headache
Center, Hospital SS Filippo e Nicola, Avezzano, L’Aquila.

Settore Scientifico Disciplinare (SSD): MEDS-12/A; PSIC-01/B.

Background: Primary headaches are highly prevalent in developmental age and 
represent a cause of disability, with a significant impact on school performance and 
psychosocial well-being. However, epidemiological data on children and adolescents 
are still limited, particularly in Italy. The REPICEF project aims to provide population-
based data on the prevalence, clinical characteristics, and functional burden of primary 
headaches in a large cohort of school-aged children and adolescents.

Methods: The REPICEF Project (Registro EPIdemiologico delle CEFalee) is a cross-
sectional, school-based epidemiological study conducted in L’Aquila (Italy). A total of 
1,053 students aged 6–17 years were invited to participate; 964 completed the study 
and were included in the analysis. Headache prevalence, clinical features and related 
disability were assessed using the Italian version of the HARDSHIP questionnaire. The 
study was approved by the Ethics Committee of the Abruzzo Region (Protocol No. 
035018 – C.Et.R.A). Statistical analyses were performed using R (v.4.3.0).

Results: Among the 964 children and adolescents, 50.6% reported at least one episode 
of headache in the previous three months. The most frequent diagnosis was probable 
migraine (31.5%), followed by migraine (19.2%) and tension-type headache 
(12.1%).The prevalence of headache was significantly higher in adolescents aged 12 to 
17 years than in children aged 6 to 11 years (46.2% vs. 26.6%; p < 0.05). Girls reported 
migraine and high-frequency headaches (≥15 days/month) more frequently, while 
boys reported tension-type headaches more commonly. The most common symptoms 
were photophobia and phonophobia, reported by 66.3% and 83.6% of participants, 
respectively; 31.0% reported nausea. Nearly half of the sample reported worsening 
with physical activity (47.7%) and avoidance of physical activity during attacks 
(46.2%).

Conclusion: The REPICEF Project confirms a high prevalence of primary headaches 
also among Italian children and adolescents, with significant differences by age and 
sex. The high prevalence of probable migraines suggests underdiagnosis in the 
paediatric population. Early recognition and targeted management strategies are 
essential to reduce disability and impact on school performance.
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Evaluation of the effects of exposure to Heat-not-Burn tobacco (IQOS), 

electronic devices, and cigarette smoke on oral health 

Fanny Pulcini1, Loreto Lancia1, Simona Delle Monache1

1) Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila, L’Aquila, 
Italy 

Settore Scientifico Disciplinare (SSD): BIOS/10A

Background: The rapid diffusion of electronic nicotine delivery systems (ENDS), 
including e-cigarettes (e-cig) and tobacco heating products such as IQOS, has 
significantly changed tobacco consumption patterns, particularly among younger 
populations. Although these devices are often marketed as reduced-risk alternatives 
to conventional cigarettes, growing evidence suggests that their biological effects are 
not yet fully understood. In particular, their impact on oral tissues remains poorly 
characterized, despite their potential implications in inflammatory and degenerative 
oral diseases. Therefore, the present project aims to investigate the biological effects 
of IQOS exposure in comparison with e-cig aerosol and conventional tobacco smoke 
(TS), using oral cell models, specifically dental pulp stem cells (DPSCs).

Discussion: The present findings indicate that exposure to cigarette smoke 
differentially affects DPSC behavior depending on both the type of smoke and its 
concentration (100% and 6.25%). A significant reduction in cell growth was observed 
only under exposure to 100% TS, indicating a strong cytotoxic effect at high 
concentrations that persisted across all evaluated time points (24, 48, and 72 hours). 
In contrast, exposure to 100% IQOS resulted in a decrease in cell growth detectable 
only at 24 hours. The absence of significant effects at the lower concentration (6.25%) 
supports the hypothesis of a dose-dependent response. Consistently, ROS analysis 
performed at the 6.25% concentration did not reveal significant variations over time, 
suggesting that oxidative stress may not represent a primary mechanism of cellular 
alteration under these conditions. Nevertheless, functional assays demonstrated that 
both TS and IQOS at 100% concentration significantly impaired DPSC migratory 
capacity, as evidenced by delayed wound closure in the wound-healing assay.
Preliminary observations obtained using the 3D organoid model revealed 
comparable trends, as exposure to 100% e-cig resulted in a marked reduction in 
organoid growth in both undifferentiated and odontogenically differentiated DPSCs. 
To further explore whether smoke exposure may promote mechanisms associated 
with premature cellular aging, β-galactosidase assays were performed to assess 
senescence in both adherent cells and organoid models. In addition, a human 
periodontal disease antibody microarray analysis was performed to investigate 
potential changes in the expression of inflammation and periodontal disease-related 
proteins following smoke exposure. 

Conclusion: These results indicate that acute exposure to high concentrations of TS
and e-cig may compromise DPSC growth and functional properties, with potential
implications for regenerative processes and tissue healing in the oral environment.

A
B
S
T

R
A

C
T
 B

O
O

K
: 
D

O
T
T
O

R
A

N
D

I

D
I
S
C

A
B
 Y

O
U

N
G

 R
E
S
E
A

R
C

H
E
R

S
 D

A
Y

S

A
B
S
T

R
A

C
T
 B

O
O

K
: 
A

S
S
E
G

N
I
 e

 B
O

R
S
E
 d

i
 r

i
c

e
r

c
a

 

56



P54

Early Identification of Resistant and Refractory Migraine: A Machine Learning 

Approach from the REFINE Study

Chiara Rosignoli1, Raffaele Ornello1, Daniele Lozzi2, Enrico Mattei2, Federico De 

Santis1, Agnese  Onofri1, Giuseppe Placidi2 and Simona Sacco1

1) Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila, L’Aquila, 
Italy 

2) A²VI-lab, Department MeSVA University of L’Aquila, L’Aquila, Italy

Settore Scientifico Disciplinare (SSD): MEDS-12/A

Background: The progression of migraine toward resistant (ResM) and refractory 
migraine (RefM) represents a major clinical challenge. This study aimed to 
investigate whether machine learning techniques applied to REFINE study data can 
identify clinical predictors of progression and help support more timely and targeted 
preventive strategies.

Methods: REFINE is a multicenter prospective study conducted across 15 European 
headache centers. At baseline, demographic, clinical, and treatment-related variables 
were collected, and patients were classified according to the 2020 EHF criteria as 
non-resistant/non-refractory migraine (NRNRM), ResM, or RefM. Follow-up ranged 
from 3 to 6 months. After excluding patients with missing data, 238 subjects were 
included. The dataset was split into training (75%) and test (25%) sets. After 
preprocessing and class balancing, a Backward Sequential Feature Selection 
combined with Random Forest identified the 20 most informative variables. Multiple 
classification algorithms were trained and evaluated.

Results: The most relevant predictors of diagnostic evolution were baseline EHF 
diagnosis, HADS depression score, number of preventive treatments previously 
attempted, and number of paracetamol doses taken in the three months before 
enrollment. Among the tested models, Linear Support Vector Classifier (Linear SVC) 
and K-Nearest Neighbors achieved the best performance (F1-score = 0.82; accuracy = 
0.82), correctly classifying approximately 82% of patients with balanced performance 
across the three diagnostic categories.

Conclusion: Integration of clinical data and machine learning techniques allows 
identification of early markers associated with progression toward resistant and 
refractory migraine. Patients with more severe baseline diagnosis, depressive 
symptoms, and multiple preventive treatment failures appear at higher risk. These 
findings may support early risk stratification and more targeted therapeutic 
decision-making in clinical practice.
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The contribution of theta activity preceding cortical down-states to the slow 

oscillatory-spindle dynamics of human NREM sleep

Federico Salfi1, Domenico Corigliano1, Giulia Amicucci1, Aurora D'Atri1, Michele 

Ferrara1

1) Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila, L’Aquila, 
Italy 

Settore Scientifico Disciplinare (SSD): PSIC-01/B

Background: The sequential progression of cortical down-states, up-states, and 
spindles constitutes a core electrophysiological basis for memory consolidation 
during NREM sleep, yet additional dynamics may shape this sequence. We applied 
Phase-Targeted Auditory Stimulation (PTAS) at different polarization states within 
the slow oscillation (SO) cycle, aiming to identify the spectral signatures associated 
with slow wave (SW) generation and their coordination with spindles.
Method: Twenty-seven healthy participants (23.20±2.64 years) slept at home wearing 
a portable EEG system (Fpz-M1) coupled with a real-time sine-fitting algorithm for 
SO phase prediction. Pink-noise presentations (50 ms, 45 dB) and Sham markers were 
randomly alternated between the SO up-state (trial-level mean phase: 94°±34°, 
R̄=0.83), down-state (270°±48°, R̄=0.65), and the up-to-down (150°±39°, R̄=0.77) and 
down-to-up (1°±45°, R̄=0.69) transitions. EEG responses were analyzed through 
event-related potentials (ERPs), time-frequency analyses, and phase-amplitude 
coupling (PAC) metrics. Furthermore, NREM SWs were automatically detected to 
characterize the spectral signatures of stimulus-evoked events, spontaneous SWs 
(N3), and spontaneous K-complexes (KCs; N2).
Results: PTAS elicited a biphasic negative-positive ERP (500/1000 ms). Compared 
with Sham, Up-Stim produced the largest peak-to-peak response and the strongest 
theta increase (5–9 Hz) in the ~200 ms preceding the evoked negative peak, together 
with maximal spindle enhancement (12–16 Hz) around the positive peak (all p<0.01). 
Robust SO-theta PAC was observed after Stim and Sham markers (239°–250°, R̄=0.94–
0.98). Pre-down theta predicted subsequent spindle increases (r=0.60), fully 
mediating phase-related sigma differences (p<0.001). Up-Stim doubled the 
probability of eliciting a SW response (40%) versus Down-Stim (21%), while ERP 
morphology and theta/spindle changes were comparable across Stim phases when 
discrete responses were present (all p>0.10). Time-frequency signatures of Stim-
evoked events overlapped with spontaneous KCs and differed from spontaneous 
SWs, showing greater pre-down theta and stronger up-state-locked spindle power 
(all p<0.001). 
Conclusion: Overall evidence supports a sequential mechanism underlying PTAS 
efficacy. Stim phase only affects the probability of triggering a KC response in an all-
or-none fashion. Higher response rates primarily account for the early modulation of 
theta activity, which in turn explains the subsequent spindle enhancement.
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Role of the oncogenic variant TrkAIII in the PD-1/PD-L1 immune checkpoint 

in neuroblastoma cells

Maddalena Sbaffone1, Ilaria Martelli1, Lucia A.M. Cappabianca1, Antonietta R. 

Farina1, Andrew R. Mackay1

1Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila, L’Aquila, Italy

 

Settore Scientifico Disciplinare (SSD): MEDS-02/A

 
Background: Neuroblastomas (NBs) are heterogeneous, aggressive, therapy-resistant 
embryonal tumors that originate from cells of neural crest origin committed to the 
sympathoadrenal progenitor cell lineage, represent the most common extracranial 
solid tumor of childhood and account for ≈15% of pediatric cancer-related deaths. 
Metastatic NB progression is accompanied by conversion from a more-differentiated, 
less-immunogenic adrenergic to more-immunogenic, less-differentiated mesenchymal 
phenotype,  associates with -catenin signaling, increased immune checkpoint protein 
PD-L1 expression and also with expression of the oncogenic alternative neurotrophin 
receptor tropomyosin-related kinase A (TrkA) splice variant, TrkAIII. Here, in an SH-
SY5Y NB cell model, we present evidence that the TrkAIII oncoprotein, in addition to 
promoting a more mesenchymal stem cell-like phenotype, enhances the expression of 
functional PD-L1 via PI3K and -catenin signaling pathways. 
Results and Discussion: Stable transfected TrkAIII expressing SH-SY5Y cells (TrkAIII-
SH-SY5Y) express significantly higher levels of PD-L1 mRNA and protein than either 
stable transfected  pcDNA-SH-SY5Y or TrkA expressing SH-SY5Y (TrkA-SH-SY5Y) 
counterparts. PD-L1 mRNA expression by TrkAIII-SH-SY5Y but not pcDNA-SH-SY5Y 
cells was sensitive to PI3K but not MAPK inhibitors, consistent with TrkAIII activation 
of PI3K but not MAPK signaling, was significantly reduced by the Trk tyrosine kinase 
inhibitor entrectinib and was confirmed as functional using a neutralizing PD-L1 
antibody, which restored IL-2 production to PMA/PHA-activated Jurkat T cells, 
inhibited by TrkAIII-SH-SY5Y cells. Constitutive TrkAIII-SH-SY5Y but not pcDNA-
SH-SY5Y PD-L1 mRNA expression was also significantly reduced by the -catenin 
inhibitor FH535. Furthermore, TrkAIII-SH-SY5Y cells exhibited markedly higher 
membrane-free cytosolic levels of -catenin compared to pcDNA-S-SY5Y cells. 
Together, these preliminary data implicate  PI3K and -catenin signaling in TrkAIII 
promotion of PD-L1 expression.
Conclusion: This investigation provides preliminary evidence of a relationship 
between the NB-associated TrkAIII oncoprotein, -catenin and functional PD-L1, in an 
SH-SY5Y NB model. We propose that TrkAIII disrupts -catenin membrane-
association, increasing cytosolic -catenin levels and availability, in association with 
PI3K signaling, to enhance functional PD-L1 expression, adding PI3K and -catenin-
regulated PD-L1 expression to the oncogenic repertoire of TrkAIII.
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Unraveling Endocannabinoid Signaling Pathways in Cisplatin-Induced 

Ototoxicity
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2) European Center for Brain Research (CERC), Santa Lucia Foundation IRCCS, Rome
3)   University Medical Center Utrecht, Utrecht University, Utrecht, the Netherlands
4)   UMC Utrecht Brain Center, Utrecht University, Utrecht, the Netherlands
5)   University of Teramo, Teramo, Italy.
6) Leibniz Research Institute for Molecular Pharmacology (FMP), 13125 Berlin, Germany 
7) Dompé Farmaceutici Spa, via Campo di Pile, 1, L'Aquila, Italy.

Settore Scientifico Disciplinare (SSD): BIOS-07/A

Background: Cisplatin-induced hearing loss is a serious chemotherapy complication 
with no available treatments.. Although the endocannabinoid system (ECS) is 
increasingly recognized as a crucial regulator of numerous physiological and 
pathological processes, its involvement in auditory function remains largely 
unexplored. Here, we investigated how the ECS modulates cisplatin-induced 
ototoxicity through complementary in vitro and in vivo approaches.
Methods: UB/OC1 auditory hair cells (HCs) were comprehensively characterized for 
ECS expression using Western blotting and UHPLC-MS/MS. An in vitro model of 
cisplatin-induced ototoxicity was then established to identify ECS elements altered 
by treatment. Molecular changes were validated in vivo using a mouse model with 
confirmed auditory functional impairment following systemic cisplatin 
administration. The mechanistic involvement of the ECS was investigated through 
pharmacological intervention with the CB2R antagonist SR144528.
Results: UB/OC1 cells express key ECS components, including receptors, metabolic 
enzymes, and endocannabinoids (AEA, 2-AG). Cisplatin treatment induced HC 
damage characterized by myosin 7a downregulation, NF-κB activation, and caspase-
3-mediated apoptosis. Notably, cisplatin perturbed the 2-AG pathway, 
downregulating CB2R, DAGLβ, and ABHD6—changes confirmed in the organ of 
Corti in vivo. CB2R blockade with SR144528 significantly attenuated cisplatin-
induced damage by inhibiting caspase-3 cleavage.
Conclusions: Our study reveals that selective ECS elements, particularly CB2R, 
contribute to cisplatin-mediated hearing loss, identifying novel therapeutic targets 
for preventing chemotherapy-induced side effects.

Palaniappan S.*, Tisi A.*, Di Meo C., Urbano C.,  Fenton E G., Della Valle F., Fanti F., 
Compagnone D., Nazarè M., Versnel H., Aramini A., Allegretti M., Maccarrone M. 
Unraveling Endocannabinoid Signaling Pathways in Cisplatin-Induced Ototoxicity. 
FASEBJ. 2026. DOI: 10.1096/fj.202502888RR (in press)
*Equal contributors
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Human osteosarcoma cell secretome impairs neonatal mouse calvarial 

osteogenic cells functions and modifies the nanoparticles-derived protein 

profile 
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Fabio di Ferdinando2,3, Piero del Boccio3,4, Alfredo Cappariello5, Nadia Rucci1
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Pescara, Italy;
4) Department of Pharmacy, “G. d’Annunzio” University of Chieti-Pescara, Italy;
5) Department of Life, Health and Environmental Sciences, University of L’Aquila, L’Aquila, Italy. 

Settore Scientifico Disciplinare (SSD): BIOS-13/A

Background: Osteosarcoma is the most common pediatric primary bone tumor, 
whose growth strictly relies on a complex interplay among tumor cells, resident cells, 
and the bone matrix. 

Discussion: We investigated the effects of secretome collected from the human 
osteosarcoma cell line MNNG/HOS on mouse primary osteogenic cells, finding that 
prolonged exposure alters osteoblast phenotype and activity. MNNG/HOS secretome 
also reduces the production and release of collagen type I, the most abundant 
constituent of the bone matrix, and hinders osteoblast ability to form nodule of 
mineralization, compared to osteogenic cells treated with their own secretome. Given 
the crucial role exerted by secretome on tumor growth, we aimed also to determine 
whether osteosarcoma cells secretome can influence the osteoblast release of 
extracellular nanoparticles (NPs) as well as NPs protein cargo. Intriguingly, we 
found that MNNG/HOS secretome exerts a direct effect on osteoblast-NPs, 
reprogramming their protein cargo and subsequently influencing extracellular 
matrix composition and collagen formation, in favor of tumor progression. 

Conclusion: Overall, our findings indicate the ability of MNNG/HOS cells to fuel 
their own malignancy by deranging bone matrix composition and stimulating 
osteoblast-nanoparticles shuttling of osteosarcoma promoting factors. A
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Assessing the clinical prediction of interstitial lung disease in patients with
rheumatoid arthritis, findings from a multicentre “real-life” ambispective cross-sectional
study
Francesco M. Mariani1, Piero Ruscitti2, Francesca Venafro2, Federica

Viapiano2, Chiara Cipriani2, Paola Cipriani2

1) Rheumatology Unit (UOC Reumatologia DU), ASL 1 Avezzano-Sulmona-L’Aquila,

San Salvatore Hospital, L’Aquila, Italy;
2) Department of Biotechnological and Applied Clinical Sciences, University of L'Aquila,
67100 L'Aquila, Italy.

Settore Scientifico Disciplinare (SSD): MEDS-09/C

Background: Interstitial lung disease (ILD) is an extra articular manifestation of
rheumatoid arthritis (RA), which is associated with a poor prognosis due to common
late recognition and consequent delayed specific management. Thus, multiple lines of
evidence have increasingly suggested the importance of screening algorithms to timely
identify ILD in patients with RA. In this context, based on an Expert consensus, the
“Narváez score” has been developed to offer a pragmatic clinical approach for
asymptomatic patients, specifically identifying a threshold of 7 to identify patients at higher
risk. However, the clinical application of this score remains to be fully established. Thus,
in this study, we aimed to evaluate the diagnostic performance of this score in identifying
RA-ILD in a “real-life” clinical setting.
Methods: This multicentre, observational cross-sectional study with ambispective data
collection has been designed to test the accuracy of this algorithm in adult patients with
RA (2010 ACR/EULAR criteria). To be more adherent with more recent recommendations
in this context and considering the possible bias of retrospective data collection, only
patients who underwent chest HRCT were included in the present evaluation. The
presence of ILD was codified by radiologists according to international ATS/ERS
recommendations. The “Narváez score” was calculated as a composite index including
demographic characteristics, smoking habit, disease specific features. The accuracy of the
“Narváez score” was assessed using sensitivity, specificity, and area under the receiver
operating characteristic curve (AUC-ROC) Multivariate analyses were also exploited to
evaluate the predictive role of the “Narváez score” on ILD in RA patients.
Results: This study included 223 patients with RA; out of them, 73 (32.7%) patients had ILD.
This percentage appears to be higher than available literature and possibly related to the
inclusion of all patients with available HRCT. The mean “Narváez score” was higher in
patients with ILD than others (6.32 ± 2.14 vs 4.97 ± 2.54; p < 0.001). The AUC-ROC was
estimated to be 0.667 (95% CI 0.595–0.740; p < 0.001) with an optimal cut off was of 5
(sensitivity 80%, specificity 50%, respectively). This threshold was lower than the original
cut-off of 7 proposed by the Experts who developed the “Narváez score”. In regression
analyses, the “Narváez score” significantly predicted the presence of ILD in patients with
RA in both univariate (OR:1.254; 95% CI 1.111–1.414; p < 0.001) and adjusted
multivariate analyses (OR:1.401; 95% CI 1.085–1.809; p=0.010). 
Conclusions: In our study, the “Narváez score” resulted a significant predictor for the presence of 
ILD in patients with RA proposing its clinical utility in daily clinical practice. Our assessment 
suggested a cut-off of 5 of this score, instead of the original proposed value of 7, as an adequate 
threshold to stratify the patients with RA at higher risk for ILD. Further specific prospective studies 
are needed to fully evaluate the predictive role of the “Narváez score” on the occurrence of ILD in 
patients with RA.
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Insights into the role of KCASH2 in colorectal cancer through the analysis 

of TCGA Pan-Cancer Atlas data

Veronica Zelli1, Chiara Compagnoni1, Marta Moretti2, Faranak Taj Mir 2, Tesni Hyett
2, Lucia Romano3, Marco Clementi1, Antonio Giuliani1, Fabio Vistoli1, Francesca 

Zazzeroni1, Enrico De Smaele2, Alessandra Tessitore1, Edoardo Alesse1

1) Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila, L’Aquila, 
Italy; 2) Department of Experimental Medicine, Sapienza University of Rome, Rome, Italy; 3) 
Department of General Surgery, San Salvatore Hospital, ASL1 Abruzzo, L’Aquila, Italy 

Settore Scientifico Disciplinare (SSD): MEDS-02/A; MEDS/26-A

Background and aim: Colorectal cancer (CRC) is the third most commonly 
diagnosed cancer and the second leading cause of cancer-related death worldwide. 
Its marked heterogeneity requires a deeper understanding of the molecular 
mechanisms driving tumor development and progression to identify novel 
therapeutic targets. Although the role of the Sonic Hedgehog (Hh) pathway in CRC 
is not fully clarified, Gli1, the main downstream transcription factor of Hh signaling, 
has emerged as a potential oncogenic driver. In this context, the KCASH protein 
family, particularly KCASH2, a suppressor of Hh/Gli signaling, has gained attention. 
This study aimed to evaluate KCASH2 expression in a large series of CRC patients 
and to define the clinical, pathological, and molecular features of KCASH2-related 
tumors. Methods: Data from the TCGA Colorectal Adenocarcinoma Pan-Cancer 
Atlas (592 CRC and 51 adjacent normal tissues) were analyzed. Clinical, pathological, 
genomic, transcriptomic, and survival data were downloaded via the cBiopartal 
database. RNA sequencing data were also used for Consensus Molecular Subtypes 
(CMS) classification, Hallmark pathway enrichment (MSigDB) and to estimate 
immune cell infiltration (CIBERSORT/EPIC algorithms). Tumors were classified as 
Hh-dependent KCASH2-related (low KCASH2/high Gli1), Hh-independent (high 
KCASH2/low Gli1), or Hh-dependent unrelated to KCASH2 (high KCASH2/high 
Gli1). Statistical analyses were performed using R software. Results: KCASH2 
expression was significantly reduced in CRC compared with normal tissues. Hh-
dependent KCASH2-related tumors represented 5.5% of cases and, compared with 
Hh-independent tumors, were more frequently located in the cecum/right colon, 
with enrichment in CMS1/CMS4 subtypes. They showed worse progression-free 
survival, increased activation of inflammatory response, EMT and Wnt/β-catenin 
pathways, and higher immune and stromal infiltration. Compared with other Hh-
dependent tumors, they shared similar immune features but differed in tumor 
location, subtype distribution, and pathway activation. Conclusion: Hh-dependent 
KCASH2-related CRCs represent a distinct 5.5% subgroup with specific molecular 
and clinical characteristics, supporting their classification as a biologically and 
clinically relevant entity with potential therapeutic implications.
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Effects of a 12-week structured exercise program on Physical Fitness among 

University Students

Pierfrancesco Zito 1, Chiara Tuccella1,2, Gabriele Maisto1, Lorenzo Nespoli 1, Cinzia 

Di Pietro 1, Lorenzo Pugliese1, Valerio Bonavolontà1 and Maria Giulia Vinciguerra1

1) Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila, L’Aquila, 
Italy 

2) Department of Neurosciences, Biomedicine and Movement Sciences, University of Verona, 37131 
Verona, Italy

Settore Scientifico Disciplinare SSD: MEDF-01/B 

Background: University students are increasingly exposed to sedentary behaviors 
that may impact health-related physical fitness and overall health. Physical fitness 
(PF) is a key determinant of current and future health and may be an important 
target for health promotion strategies and overall well-being in young adults. 
Although structured exercise interventions are known to improve health-related 
physical fitness, evidence regarding their effectiveness when proposed in real-word 
academic settings remain limited. Therefore, the aim of this study is to evaluate the 
effects of a 12-week structured exercise program on PF in university students. 

Methods: A total of thirty-two university students (24.1 ± 2.7 yrs) were assigned to 
an intervention group (IG; n=17) and to a control group (CG; n=15), whose 
participants did not follow the intervention. The IG participated in a 12-week 
supervised exercise program combining Functional circuit-based training and 
mobility sessions. PF components assessment included upper limb strength 
(handgrip test), balance (one leg stand test), lower body power (jump e reach test), 
core endurance (sit up test), and cardiorespiratory fitness (two-minute step test). All 
measures were detected at baseline (T0) and after 12 weeks of the intervention (T1).

Results: Linear mixed models analyses showed a significant group x time interaction 
for lower limb strength (p=0.037; η²p=0.137), with the IG improving jump height and 
the CG showing a decrease from T0 to T1. Significant improvements were revealed 
for cardiorespiratory fitness (p=0.037; η²p =0.137) in the IG compared to CG. Grip 
strength showed a significant effect of time (p= 0.005; η²p =0.236).

Conclusion: These findings suggest that a 12-week structured exercise program 
delivered in a real-world university setting can effectively enhance explosive 
strength and cardiorespiratory fitness. The University represents a key setting for 
promoting physical activity and assessing PF as a part of health and wellbeing 
promotion. Supporting PF assessment and enhancement in this population is crucial, 
as university students often experience a decline in their physical activity as a result 
of lifestyle changes.
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Involvement of the Vastus Lateralis muscle in greater trochanteric pain 
syndrome: preliminary MRI findings.

Edoardo Alvisini 1, Gianluca Gneo 1, Marica Adinolfi Falcone 1, Luigi Rinvenuto 1, 

Francesco Arrigoni 1, Antonio Barile 1, Alessandra Splendiani 1, Ernesto Di Cesare 1

1Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila, L’Aquila, Italy 

Scuola di Specializzazione in Radiologia Diagnostica ed Interventistica

Settore Scientifico Disciplinare (SSD): MEDS-22/A

 
Purpose: Greater trochanteric pain syndrome (GTPS) is a common cause of hip pain, 
traditionally attributed to the gluteal muscles, particularly the Gluteus Medius and 
Minimus. The GTPS is more common in patients over the age of forty, affects women 
more than men, and has a high incidence among athletes such as runners, dancers, 
and football players. Typically, symptoms of GTPS include persistent lateral hip 
pain, exacerbated by physical activity, side-lying on the affected side and tenderness 
to local palpation. This study aims to explore the involvement of the Vastus Lateralis 
muscle in GTPS, offering new insights into its anatomical and functional 
contributions to the condition.

Methods: This prospective single-center study included 30 consecutive patients with 
MRI-confirmed greater trochanteric enthesitis. Standard MRI protocols were 
performed, including a dedicated 3D CUBE PD FAT SAT sequence targeted to the 
trochanteric region. Parasagittal reconstructions were used to differentiate insertional 
fibers of the Gluteus and Vastus Lateralis muscles. Data were summarized into a 
contingency table and analyzed with the chi-square test.

Results: MRI findings revealed that in many patients the insertional tendon fibers of 
the Gluteus and Vastus Lateralis muscles remained separate (n=12); while, in others, 
the fibers intermingled (n=18). Clinically, 14 of these patients presented with the 
additional symptom of pain radiating along the anterolateral region of the thigh, 
with limping reported in some cases. Moreover, interfibrillar Vastus Lateralis edema 
was observed in 12 patients, representing 85% of the cohort, suggesting active 
involvement of this muscle in the inflammatory process of GTPS.  The data obtained 
appear to be significant, highlighting the Vastus Lateralis as a key contributor to the 
pathology.

Conclusion: This study provides preliminary evidence of Vastus Lateralis muscle 
involvement in GTPS. The intermingling of tendon fibers, associated edema, and 
correlation with specific symptoms support its role in the inflammatory process. 
These findings could lead to an improved understanding of GTPS and potentially 
more targeted therapeutic approaches for this common hip pathology. However, 
further research and larger-scale investigations are necessary to validate these 
results.
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Integrating Ischemia and Ventricular Function: Redefining Prognosis in Chronic
Ischemic Heart Disease

A.G. Bruno, S. Ciambellini, D. Boccetti, F. Carusi, V. Vespucci, C. Confalone, S. Di 
Terlizzi, P. Palumbo, E. Di Cesare.

Department of Biotechnological and Applied Clinical Sciences, University of L'Aquila, Italy.

Scuola di Specializzazione in Radiodiagnostica
Settore Scientifico Disciplinare (SSD): MEDS-22/A 

Objective and Methods: To evaluate the prognostic impact of combining ventricular
functional parameters with inducible ischemia parameters assessed by cardiac
magnetic resonance (CMR) in patients with chronic ischemic heart disease.
A total of 164 patients with documented coronary artery disease underwent stress
CMR to assess myocardial perfusion, biventricular mechanics, and myocardial
fibrosis quantified by late gadolinium enhancement (LGE). Myocardial strain was
derived using feature-tracking. Clinical outcomes were collected through active
follow-up, and predictors were identified by Cox regression analysis.

Discussion: On univariate analysis, multiple parameters were associated with
adverse outcomes, including left and right ventricular GLS, GCS, GRS, LVEF,
LVEDVI, ischemia, and ischemic burden. In multivariate analysis, independent
predictors included presence of ischemia (p = 0.005; HR = 7.47), right ventricular GLS
(p = 0.016; HR = 5.99), LVEF (p = 0.003; HR = 0.90), and ischemic burden (p = 0.004;
HR = 1.49). when different predictive model including conventional volumetric and
functional parameters, LGE, ischemic burden and all strain values the best C index
was reached by the model that included strain analysis.

Conclusion: In chronic ischemic heart disease, CMR offers a refined approach to risk
stratification. The interplay between inducible ischemia, left ventricular function, and
right ventricular strain outlines a novel prognostic framework, highlighting the
central role of subclinical mechanics and ischemic burden in shaping long-term
outcomes.
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The effectiveness and safety of Risankizumab in patients with 
psoriatic arthritis, data from a “real life” multicentre GIRRCS 
study

Giammarco Cafaggi¹, Azadeh Shariat Panahi¹, Paola Cipriani¹, Piero Ruscitti¹ 

1Department of Biotechnological and Applied Clinical Sciences, University of L'Aquila, 
L'Aquila, Italy

Scuola di Specializzazione in Reumatologia

Settore Scientifico Disciplinare (SSD): MEDS-09/C

Background: Psoriatic arthritis (PsA) is a chronic disease characterized by 
inflammatory musculoskeletal manifestations variously involving peripheral joints, 
enthesis and axial skeleton in patients with psoriasis. Interleukin-23 (IL-23) plays a key 
pathogenetic role in PsA, and the therapies targeting this cytokine have shown clinical 
benefit. Risankizumab, a humanized IgG1 monoclonal antibody selectively targeting 
the p19 subunit of IL-23, has demonstrated efficacy and safety in clinical trials. 
However, real-word evidence remains limited. This study aimed to evaluate 6-month 
effectiveness, 18-month drug retention rate (DRR), and safety of Risankizumab in a 
multicentre real-life cohort.

Methods: We conducted a multicentre observational study including patients with 
PsA treated with Risankizumab within the GIRRCS (Gruppo Italiano di Ricerca in 
Reumatologia Clinica e Sperimentale) network. 

Discussion: Fifty-five patients with active PsA were assessed (29.1% male, mean age 
59.6 years). Most had long-standing disease and prior failure of multiple therapies, 
reflecting routine clinical practice.  Over 6 months, a significant reduction in disease 
activity score was observed. A linear mixed model estimated a mean 9 point decrease 
in the disease activity in psoriatic arthritis (DAPSA)score according to the longitudinal 
follow-up.  A good clinical response (DAPSA  14) was achieved more rapidly (at 3 
months) in biologic-naïve patients; However, similar response rates were observed in 
naïve and biologic-experienced patients at 6 months, suggesting that at least 6 months 
may be required to fully assess treatment efficacy. The18-month DRR was 60%. 
Overall, Risankizumab showed a favourable safety profile, with adverse events 
reported in 6.1% of patient; all were moderate, non fatal and reversible after drug 
discontinuation.

Conclusions: In this real life” multicentre study, Risankizumab showed to be an 
effective and safe therapeutic option in patients with PsA, although further 
confirmatory larger studies with longer follow-up are needed to reinforce our 
findings.
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Drug-drug interactions in patients with ischemic stroke 
on treatment with oral anticoagulants: population-based 
data
Valentina Cannizzo1, Ubaldo Coppola1, Alessandro de Ciantis1, Carlotta de Cristofaro1, Ivan 

Ghassaban1, Federico De Santis1, Matteo Foschi1, Federica De Santis1,2, Berardino Orlandi1,2, Simona 

Sacco1,2, Raffaele Ornello1,2.

1Department of Biotechnological and Applied Clinical Sciences, University of L'Aquila, L'Aquila, 
Italy.

2 Neurology and Stroke Unit, SS. Filippo e Nicola Hospital, Avezzano (AQ), Italy

Settore Scientifico Disciplinare (SSD): MEDS-12/A

Background and objective : This study investigated pre-stroke exposure to drugs
known to interact with oral anticoagulants in patients with ischemic stroke,
hypothesizing that such interactions might have affected anticoagulation
management.
Materials and Methods: We included consecutive patients with ischemic stroke from
the prospective, population-based registry of L’Aquila, Italy, which has recorded all
residents with acute cerebrovascular events since 2011. For this analysis, we focused
on the 2018–2022 period. Patients were identified through medical records,
emergency services, general practitioners, and death certificates. All regularly taken
treatments were assessed. Concomitant drugs were classified as potentially
increasing or decreasing the effect of oral anticoagulants (OACs), based on official
product characteristics. For patients on vitamin K antagonists (VKAs), median INR
values at stroke onset were compared by category of interaction.
Results: Among 969 patients with ischemic stroke, 145 (15.0%) were on OACs at the
time of the event; 85 (58.6%) were women, and the median age was 83 years (IQR 76–
87). Of these, 93 (64.1%) were on DOACs and 52 (35.9%) on VKAs. Among
anticoagulated patients, 56 (38.6%) were taking drugs that could enhance OAC effect,
and 28 (19.3%) drugs that could reduce it. The most frequent drugs potentially
reducing OAC effect were anti-seizure medications (12; 8.3%), and proton pump
inhibitors (9; 13.8%) while those potentially increasing effect included
antidepressants (17; 11.7%) and statins (5; 3.4%). Among 52 VKA users, median INR
values did not significantly differ by exposure to drugs increasing (p=0.817) or
decreasing (p=0.192) OAC effect.
Discussion: Almost half of patients with ischemic stroke treated with OACs were on
potentially interacting medications, underscoring the need for caution in managing
polypharmacy in patients with vascular risk. Interestingly, several ischemic events
occurred in patients taking drugs that may enhance anticoagulant effects, such as
antidepressants or antiplatelets—agents usually linked to bleeding rather than
thrombosis.
817) or decreasing (p=0.192) OAC effect.
Conclusion: We observed a high rate of potential drug interactions in anticoagulated 
stroke patients, particularly among DOAC users, yet without a clear link to stroke 
risk. These findings highlight the complexity of anticoagulation management and 
suggest caution in the co-prescription of drugs potentially interacting with OACs 
that could affect anticoagulant activity.
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IMPACT OF CARE BUNDLE IMPLEMENTATION ON HEMATOMA EXPANSION 

AND 30-DAY MORTALITY AFTER INTRACEREBRAL HEMORRHAGE: 

EVIDENCE FROM A PROSPECTIVE ITALIAN REGISTRY (2018–2024)

Paola Colantuono1, Lucio D’Anna2,3, Matteo Foschi1, Simona Sacco1, Raffaele Ornello1

1) Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila, L’Aquila, 
Italy 

2) Department of Stroke and Neuroscience, Charing Cross Hospital, Imperial College London NHS 

Healthcare Trust, London, United Kingdom (UK)

3) Department of Brain Sciences, Imperial College London, London, United Kingdom (UK)

Scuola di Specializzazione in Neurologia

Settore Scientifico Disciplinare (SSD): MEDS-12/A

Background

Bundles of care have demonstrated benefits in improving outcomes in intracerebral 

hemorrhage (ICH). This study examined, in a natural context without structured 

implementation strategy, the adoption of a care bundle approach in a natural context without 

structured implementation strategy and evaluated whether achievement of therapeutic targets 

is associated with hematoma expansion (HE) and 30-day mortality. 

Methods

Using data from a prospective population-based stroke registry (2018-2024), we analyzed 

blood pressure, blood glucose, body temperature, anticoagulation reversal and neurosurgical 

referrals in patients with ICH. HE was defined as an increase in ICH volume >33% from 

baseline on serial neuroimagings. Data collected were stratified into three periods: 2018-2019, 

2020-2022, 2023-2024, reflecting the evolution of the “bundle of care” approach. 

Results

We included 518 patients with ICH (55.4% male, median age 76 years, interquartile range 69-

85). After 24 hours from ICH, the proportion of patients with systolic blood pressure <140 

mg/dl improved from 36.3% in 2018-2019, to 47.6% in 2023-2024 (p=0.136); the proportion 

of patients with blood glucose control (<108 mg/dl) and normal body temperature (<37.0*C) 

improved as well. HE decreased frin 23.5% of ICH cases in 2018-2019 to 12.2% in 2023-

2024 (p=0.006. These changes had no impact on 30-day survival, which changed from 65.2%, 

to 63.5%, to 76.8% (p=0.088). 

Conclusions

These findings suggest that improvements in adherence to care bundle components, even in 

the absence of formal implementation strategies, may translate into better outcomes after ICH 

in routine clinical practice.
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WHEN MYELIN OLIGODENDROCYTE GLYCOPROTEIN ANTIBODIES 

EXTENDS BEYOND THE CENTRAL NERVOUS SYSTEM: AN ATYPICAL 

CLINICAL PRESENTATION
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Italy 
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Avezzano

Scuola di Specializzazione in Neurologia
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Introduction

Myelin oligodendrocyte glycoprotein associated disease (MOG-AD) typically involves central 

nervous system (CNS), with an immune-mediated mechanism. Here, we present a rare 

manifestation of peripheral nervous system (PNS) involvement mediated by MOG antibodies. 

Methods

A 46 years old man, with no significant medical and family history, presented with 

paraesthesias in his foots after administration of COVID-19 vaccine. During the following two 

years he complained of bilateral dysesthesias in his foots and cramps in lower limbs. 

On neurological examination the patient presented muscle fasciculations and brisk deep

tendon reflex in lower limbs. Nerve conduction study showed demyelinating polyneuropathy

while electromyography showed fasciculation potentials with no evidence of neurogenic

damage. Spinal magnetic resonance imaging showed enhancement of medullary conus and

cauda equina roots. Elevated cerebrospinal fluid protein level emerged at lumbar puncture.

Absence of infectious or autoimmune antibodies, including anti-ganglioside, and 

paraneoplastic antibodies, was demonstrated. Positivity for MOG antibodies on serum was

detected. The patient was diagnosed with radiculomyelitis associated to MOG antibodies and

treated with intravenous steroids with marked improvement of symptoms. 

Discussion

MOGAD is an inflammatory disease of CNS. A few cases of radiculomyelitis associated to

MOG antibodies have been described. In our patient, clinical, radiological and

neurophysiological examinations led to the diagnosis. This rare phenotype can be due to the

undefined line between the CNS and PNS at the transitional zone, where nerve roots contains 

astrocytes, oligodendrocytes, and central myelin, whilst they are well segregated elsewhere. 

Conclusion

Our case underlines the importance of checking MOG antibodies in radiculomyelitis of 

uncertain cause.
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Drug-induced central nervous system vasculitis after treatment 

with immune checkpoint inhibitors: a case report

Ubaldo Coppola1, A. De Ciantis1, V. Cannizzo1, C. Di Cristofaro1, I. Ghassaban1, G. 

Sidari1, P. Colantuono1, S. Avaltroni1, I. Gragnaniello1, G. Saltelli1, B. Orlandi1, C. 

Tiseo1, E. Colangeli1, F. De Santis1, R. Ornello1, S. Sacco1

1) Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila, L’Aquila, 
Italy 

Scuola di Specializzazione in Neurologia
Settore Scientifico Disciplinare (SSD): MEDS-12/A

Objectives: 
Several neurological immune-related adverse events are described in literature in patients 
with cancer treated with immune checkpoint inhibitors (ICIs). We aimed to describe a 
diagnostically complex case of central nervous system (CNS) vasculitis emerging in a 
patient undergoing ICI treatments, expanding the literature on the subject and 
underlining the differences in clinical and radiological manifestations compared to what 
has already been documented.

Case presentation: 
We present the case of a 58-year-old woman with locally advanced triple-negative breast 
cancer (BRCA1-mutated), diagnosed in October 2024 and treated with a combination of 
carboplatin/gemcitabine and pembrolizumab - an ICI - since December 2024. She received 
the last round of chemotherapy in April 2025 and, after two weeks, she developed 
imbalance, bilateral postural tremor of the arms, new-onset seizures and progressive 
visual blurring. Bilateral papilledema was confirmed by fundoscopic examination. CSF 
analysis revealed low glucose levels, elevated lactate and no evidence of infection, while 
autoantibody panels (including paraneoplastic and neuronal surface antibodies in serum 
and CSF) were all negative. CSF cytological examination revealed a monomorphic 
population of small to medium-sized lymphoid cells with mild nuclear atypia, suggestive 
of a reactive inflammatory infiltrate. EEG showed slowing on the left posterior regions, 
with bihemispheric extension. Brain imaging was initially unremarkable for acute lesions; 
however, at a two-week follow-up, a contrast-enhanced brain MRI showed 
periventricular hyperintensities, mild ventricular enlargement, a small left paramedian 
cortical ischemic area and contrast enhancement of vessel walls on black blood 
sequences. Given the radiological and cytological findings, CNS vasculitis was suspected. 
High-dose steroids were initiated with improvement in symptoms. 

Discussion:
In our case, the most likely cause of central nervous system vasculitis, in the absence of 
other possible causes, was exposure to ICIs. Central nervous system vasculitis has been 
described as a rare but severe complication of ICIs, including pembrolizumab, likely 
driven by autoreactive T-cell infiltration and endothelial damage. This case raises 
awareness of the need for a high index of suspicion for CNS vasculopathies in 
oncological patients under immunotherapy.

Conclusions:
Pembrolizumab may represent a potential trigger of immune-mediated vascular injury in 
the central nervous system.

A
B
S
T

R
A

C
T
 B

O
O

K
: 
D

O
T
T
O

R
A

N
D

I

D
I
S
C

A
B
 Y

O
U

N
G

 R
E
S
E
A

R
C

H
E
R

S
 D

A
Y

S

A
B
S
T

R
A

C
T
 B

O
O

K
: 
s
c

u
o

l
e
 d

i
 s

p
e
c

i
a

l
i
z
z
a

z
i
o

n
e

71



P69

Up-to-date data on the proportion of patients with ischemic stroke 
undergoing revascularization procedures. Insights from a population-based 
registry.

Alessandro De Ciantis, UbaldoCoppola, Valentina Cannizzo, Carlotta Di Cristofaro, Ivan 

Ghassaban, Giulia Sidari, Federica De Santis, Matteo Foschi, Silvia Ricci, Cindy Tiseo, Simona 

Sacco, Raffaele Ornello

Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila, L’Aquila, Italy 

Scuola di Specializzazione in Neurologia

Settore Scientifico Disciplinare (SSD): MEDS-12/A

Objective: The aim of the study is to provide an updated report on the proportion of 
revascularization procedures performed in a real-world setting on patients with 
ischemic stroke
Methods: We included consecutive patients with ischemic stroke from the 
prospective population-based registry of the district of L’Aquila, Italy. The study 
included all individuals residing in the district and undergoing acute 
cerebrovascular events since 2011. Patients were included from medical records, 
emergency medical services, general practitioners, and death certificates. For the 
present study, we recorded the number and proportion of patients treated with 
revascularization procedures over the total of patients with ischemic stroke, from 
2018 to 2022. We also reported yearly trends in the proportions of revascularization 
procedures.
Results: Over the study period, we recorded 969 patients with ischemic stroke, 69.6% 
of whom had an onset-to-door time of <4.5 hours from symptom onset; 269 patients 
(28.1%) were treated with intravenous thrombolysis, while 37 (3.9%) were treated 
with primary endovascular procedures and 57 (5.9%) with combined 
revascularization procedures. The proportion of patients treated with combined 
revascularization procedures doubled from 4.2% in 2018 to 8.1% in 2022 (p<0.001) 
while other procedures showed no clear trend over the years. The frequent reason to 
not perform revascularization procedures was the onset-to-door time, being >4.5 
hours in 30.3% of patients.
Discussion: Providing up-to-date data on the proportion of patients with ischemic 
stroke treated with revascularization strategies in recent years is important to check 
the quality of assistance on specific territories and plan strategies for improvement of 
stroke care. Our data do not overlap with those obtained from a less recent study 
(from 2013 to 2014) showing that IVT procedures account for 20%, while EVT 
procedures come in at 11%(1). A possible explanation of our findings is that in recent 
times the proportion of patients undergoing revascularization procedures increased 
as a result of an improvement in patient transportation.
Conclusion: Our results suggest that the proportion of patients with ischemic stroke 
undergoing revascularization procedures is high in recent times. Awareness should 
be increased to implement new acute stroke care units and decrease patients' 
transportation times.
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Inferolateral LGE: Additional Clinical Significance of Mitral Annular Disjunction 
(MAD) in Arrhythmogenesis Compared with Non-MAD Disease. 

D. Di Biasio, V. Vespucci, D. Boccetti, S. Ciambellini, F. Carusi, C. Confalone, S. Di 
Terlizzi, P. Palumbo, E. Di Cesare.

Department of Biotechnological and Applied Clinical Sciences, University of L'Aquila, Italy.

Scuola di Specializzazione in Radiodiagnostica 

Settore Scientifico Disciplinare (SSD): MEDS-22/A

Background: Mitral annular disjunction (MAD) is recognized as a potentially 
arrhythmogenic substrate, yet its clinical impact on disease progression and 
outcomes remains uncertain. Cardiac magnetic resonance (CMR) with late 
gadolinium enhancement (LGE) may help refine individual risk stratification in these 
patients.

Discussion: In this retrospective–prospective study were included 104 patients, who 
were classified into five groups according to the presence of mitral annular 
disjunction (MAD) and late gadolinium enhancement (LGE): MAD+/LGE+ (n = 22) , 
MAD+/LGE− (n = 24), Pseudo-MAD+/LGE+ (n = 14) ,Pseudo-MAD+/LGE− (n = 9) 
,MAD−/LGE+ (n = 35), which served as the control group.
The fifth group consisted exclusively of patients presenting with inferolateral LGE of 
non-valvular etiology.
The primary endpoint was the occurrence of major adverse cardiac events (MACE), 
defined as sudden cardiac death (SCD), uncontrolled ventricular arrhythmias 
(NCVA), catheter ablation, or implantation of an implantable cardioverter 
defibrillator (ICD) or pacemaker (PMK). 
During a mean follow-up of 1.8 ± 1.1 years, 22 patients (32%) experienced MACE, 
with a comparable incidence across the three groups. Arrhythmic burden did not 
differ significantly among groups. Neither MAD presence/absence, MAD severity 
(MADmax, p=0.175), nor LGE extent (p=0.387) predicted adverse outcomes. 
However, MAD–/LGE+ patients showed lower GLS values, consistent with 
subclinical systolic dysfunction, and a higher short- to mid-term MACE risk 
compared with MAD+/LGE+ patients (OR 4.463, 95% CI 1.506–13.230; p=0.007). 
GLS showed a predictive validity for MACE (HR 1.15, 1.001-1.33; p=0.048) and for 
each 1% of GLS, the risk of MACE increases by 15%.

Conclusion: MAD should be regarded as a potential risk factor for arrhythmias and 

adverse cardiac events. Nonetheless, its prognostic weight appears lower than that of 
non-MAD disease with a comparable LGE phenotype. Therefore, we can state that 
GLS confirms its prognostic validity and should be assessed to improve risk 
stratification.
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Effectiveness of intravenous thrombolysis in patients with lacunar

ischemic stroke in a real-world setting

Di Cristofaro C. 1, Cannizzo V. 1, Coppola U. 1, De Ciantis A 1, Ghassaban I.1, Colangeli E. 1, Di

Pasquale C. 1, Di Vito G.1, Ornello R.1, Sacco S. 1

1) Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila, L’Aquila, 
Italy 

Scuola di Specializzazione in Neurologia
Settore Scientifico Disciplinare (SSD): MEDS-12/A

Background:Lacunar stroke (LS) accounts for approximately 25% of ischemic strokes. The

efficacy of intravenous thrombolysis (IVT) in this subgroup has been less extensively studied

compared to other stroke subtypes.The WAKE-UP trial subgroup analysis (Barow et al., 2019)

suggested a trend toward better outcomes with IVT in LS patients, although statistical significance

was not reached due to the limited sample size. Real-world data are needed to better assess clinical

benefit in this population

Methods: A set of patients with ischemic stroke were included from the prospective population-

based registry of the district of L’Aquila, Italy. Patients were identified from medical records,

emergency medical services, general practitioners, and death certificates. For this analysis, patients

with LS occurring between 2018 and 2022 were included. We computed the odds ratio (OR) of

achieving a modified Rankin Scale (mRS) score of 0–2 at hospital discharge in IVT-treated

patients compared with non-treated patients. The OR was adjusted for age, sex, pre-stroke mRS

score, onset-to-door time, and vascular risk factors.

Discussion: The effectiveness of IVT in LS patients remains debated due to the relatively mild

disability, which makes the risk-benefit evaluation less clear compared with other ischemic stroke

subtypes. Our findings differ from the Austrian Stroke Unit Registry (Eggers et al., 2017), which

reported significant short-term NIHSS improvements and better 3-month mRS outcomes in IVT-

treated LS patients compared with untreated patients. The WAKE-UP trial subgroup analysis

(Barow et al., 2019) indicated a consistent pattern of better outcomes with IVT than with placebo

in LS, though not statistically significant due to small sample size. Importantly, our real-world data

are affected by patient selection, which may have contributed to similar outcomes between treated

and untreated patients.
Objectives: This study evaluates the effectiveness of intravenous thrombolysis (IVT) in patients

with lacunar stroke (LS) compared with untreated patients in a real-world setting.

Results: Of 969 ischemic stroke patients included during the study period, 177 (18.3%) had LS, of 

whom 81 (45.8%) received IVT. At discharge, 72 IVT-treated patients (88.9%) and 75 untreated

patients (81.5%) achieved an mRS score of 0–2. Patients receiving IVT did not differ significantly

from those not treated, except for onset-to-door time (<4.5 hours for all IVT-treated patients, while

12 untreated patients arrived >4.5 hours after onset; p<0.001). The adjusted OR for mRS 0–2 at

discharge was 1.44 (95% CI 0.03–76.31) for IVT versus no treatment.
Conclusion: Our findings suggest that large sample sizes are needed to demonstrate the

effectiveness of IVT for LS, as these patients generally have excellent functional outcomes.

Nonetheless, IVT was not associated with adverse effects in appropriately selected patients,

suggesting that, when administered early and safely, it may still represent a reasonable therapeutic

option.
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Cardiac involvement in systemic sclerosis: results of a single-center study 

Alice Dionisi 1, Piero Ruscitti 1, Paola Cipriani1

1 Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila, L’Aquila, 
Italy 

Scuola di Specializzazione in Reumatologia
Settore Scientifico Disciplinare (SSD): MEDS-09/C

Background: Cardiac involvement in Systemic Sclerosis (SSc)represents a major 
cause of morbidity and mortality.                                                                                            
Clinical manifestations include ventricular dysfunction—most commonly diastolic 
impairment in the early stages—arrhythmias, conduction abnormalities, and 
pericardial effusion. However, cardiac damage is frequently subclinical, particularly 
in the early phases of the disease.
Methods: We conducted a monocentric observational study including  patients 
diagnosed with Systemic sclerosis (SSc) and followed at our Rheumatology Unit.                                            
Clinical records were systematically reviewed to evaluate the prevalence and 
characteristics of cardiac involvement within our cohort.         
Cardiac involvement was defined according  to the presence of at least one of the 
following criteria: clinical judgment suggestive of cardiac impairment,increased 
cardiac laboratory markers, and/or pathological findings detected on transthoracic 
echocardiography.                                        
A dedicated sub-analysis has been conducted in patients who developed 
myocarditis.
Discussion: Collectively, 94 patients with SSc were assessed in our cohort (mean age 
66 ± 12 years ; 91% women). Cardiac manifestations were observed in a large 
percetage of patients. The most frequently reported feature was the presence of 
valvulopathy (80.6%), followed by diastolic dysfunction (57.0%) and conduction 
abnormalities (51.6%). Pericarditis was documented in 36.6% of patients, while 
pulmonary arterial hypertension was present in 19.4%. The overall mortality rate 
was 14% of patients. Cardiac involvement at disease onset was reported in 11.8% of 
cases. These findings could describe the clinical heterogeneity and relevance of 
cardiac manifestations in our SSc cohort. 
In addition, the myocarditis was identified in 10 out of 94 patients (9.7%) in our 
cohort. The majority of affected patients were female (90%), with a mean age of 66 ± 
13 years; this manifestation was recognised at disease onset in 30% of cases. In this 
specific patient soubgroup, the mortality rate was 20%, higher when compared with 
other patients. Among patients with myocarditis, 70% exhibited an active pattern on 
capillaroscopy.
Conclusion: Cardiac manifestations are highly prevalent and heterogeneous in our 
SSc cohort. These findings could confirm the substantial clinical relevance of cardiac 
involvement in daily routine practice. Finally, patients with myocarditis appeared to 
be burdened by a poor prognosis. Further studies are needed to fully elucidate this 
issue in the context of SSc.
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Evolution of Urinary Tract Infections in Kidney Transplant Recipients with 
Vesicoureteral Reflux: A Descriptive Comparison Between Endoscopic
Macroplastique Treatment and Conservative Management

Chiara Dimatteo; Alessandra Panarese, Laura Lancione; Fabio Vistoli

Department of Biotechnological and Applied Clinical Sciences

Scuola di Specializzazione in Chirurgia Generale 

Settore Scientifico Disciplinare (SSD): MEDS-06/A

Background
Vesicoureteral reflux (VUR) in the transplanted kidney is a known risk factor for recurrent urinary
tract infections and potential graft dysfunction, particularly in patients receiving chronic
immunosuppressive therapy. Endoscopic treatment with Macroplastique, a non-resorbable
polydimethylsiloxane-based bulking agent, represents a minimally invasive therapeutic option; 
however, data regarding its safety and effectiveness in kidney transplant recipients remain limited.
Objective
To evaluate the clinical and infectious course, as well as renal function, in patients with post-
transplant VUR, comparing outcomes in those treated with endoscopic anti-reflux injection of 
Macroplastique with a patient managed conservatively.
Materials and Methods
This retrospective single-center observational study included three patients with VUR involving
the transplanted kidney. Two patients underwent endoscopic anti-reflux injection with 
Macroplastique, while one patient is currently on the waiting list and served as an internal
untreated control. Clinical data, serial urine cultures, inflammatory markers, and renal function
parameters (serum creatinine and estimated glomerular filtration rate, eGFR) were analyzed in 
both the pre- and post-procedural periods, with follow-up extending to November 2025.
Results
In the two treated patients, the procedure was performed 1 year and 10 years after kidney
transplantation, respectively, without perioperative complications or immediate adverse events.
During post-procedural follow-up:
No early symptomatic urinary tract infections were observed.
One patient demonstrated persistently negative urine cultures and stable renal function (serum
creatinine ranging from 0.70 to 0.95 mg/dL).
The second patient experienced a single episode of bacteriuria due to E. coli, in the context of a 
previously complex clinical course, without evidence of acute graft deterioration attributable to the 
procedure.
The untreated patient, with VUR documented since 2020, showed persistent bacteriuria (up to 
1,000,000 CFU/mL of E. coli) on serial evaluations, associated with recurrent leukocyturia and 
fluctuating renal function (serum creatinine 1.9–2.9 mg/dL).
Conclusions
In our preliminary experience, endoscopic anti-reflux treatment with Macroplastique appeared to 
be a safe procedure in kidney transplant recipients, without an increase in infectious complications
in the short- to mid-term follow-up. In the treated cases, a reduction in infectious episodes
compared with the pre-procedural period was observed, whereas the untreated patient
demonstrated persistent urinary colonization.
Although limited by the small sample size, this analysis suggests that endoscopic treatment may
represent a minimally invasive option in the management of VUR in kidney transplant recipients
and warrants further investigation in larger studies with longer follow-up.
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MRI-derived Temporal Muscle Thickness as a frailty biomarker in multiple 
sclerosis

E. du Marteau 1, E. Materazzo1, L. Frabetti 1 , G. Saltarelli1, F. Bruno1, A.Barile 1, E. Di Cesare 1, 

A. Splendiani 1 

1) Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila, L’Aquila, Italy 

Scuola di Specializzazione in Radiodiagnostica e radiologia interventistica
Settore Scientifico Disciplinare (SSD): MEDS-22/A

Background: 
Multiple Sclerosis is a chronic, immune-mediated and neurodegenerative disease of the 
Central Nervous System (CNS).
The pathogenesis involves an abnormal immune response where T-cells and B-cells bypass 
the blood-brain barrier, targetting the myelin sheath. This attack results in focal areas of 
inflammation known as “plaques”, which are disseminated in time and space. Over time, the 
body’s attempt to repair these areas results in the formation of fibrous scars (sclerosis). 
Sarcopenia, defined as the age-related decline in muscle mass and strength, is a prevalent and 
concerning condition among the elderly population. This debilitating state can lead to a
variety of adverse health outcomes, including disability, frailty, and increased risk of 
mortality. Accurate assessment and early identification of sarcopenia is crucial for
timely intervention and effective management of this complex condition. The prognostic role 
of sarcopenia status, not only in terms of morbidity but also regarding the outcomes of 
various therapeutic interventions in different neurodegenerative disorders, such as 
Parkinsoin’s disease, have already been established.
The objective of the present study is to assess temporal muscle thickness (TMT) measured on 
routine brain MRI as a surrogate biomarker of sarcopenia and to evaluate its association with 
disability in patients with multiple sclerosis (MS).

Discussion: 
In this single-centre retrospective study, we analysed 89 consecutive MS patients (mean age 
47.7±12.3 years; 49% male; disease duration 13.7±9.4 years) scanned on a 3T system (MR750, 
GE). Two readers (3 and 14 years’ experience) measured bilateral TMT on standardized axial 
T1-weighted images; the mean value was used. Sarcopenia risk was defined as TMT<6 mm. 
Clinical data included age, sex, phenotype, disease duration, and Expanded Disability Status 
Scale (EDSS). 
Median EDSS was 3.0 [IQR 1.5–6.0]. Mean TMT was 8.08±2.0 mm; 13/89 (14.6%) were at risk 
of sarcopenia. Lower TMT correlated with higher disability (EDSS; ρ=−0.30, p=0.007) and with 
older age (r=−0.39, p<0.001) and longer disease duration (r=−0.30, p=0.005). Compared with 
patients without sarcopenia risk, those at risk were older (median 62 vs 46 years, p<0.001), 
had longer disease duration (20.5 vs 11.0 years, p<0.01), and greater disability (EDSS 6.0 vs 
3.0, p=0.012). In multivariable models, age was the only independent predictor of EDSS 
(β=0.088, p<0.001), whereas TMT was independently associated with age (−0.05 mm/year, 
p=0.011) and sex (−1.23 mm in females, p<0.01).

Conclusion: 
TMT derived from routine brain MRI is a feasible, non-invasive marker that reflects muscle 
depletion and correlates with disability in MS. Findings suggest TMT primarily captures 
systemic frailty and age-related sarcopenia rather than being a disability determinant per se. 
Leveraging a measurement available on standard images, TMT may provide clinically 
relevant additional context without added cost, time, or radiation.
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Reliability maps for longitudinal monitoring: a probabilistic framework for 

the detectability of variations considering analytical imprecision

Lorenza Fagnani1, Pierangelo Bellio1, Alessandra Piccirilli1, Patrizia Frascaria2, Rita 

Tennina2, Mariagrazia Perilli1 and Giuseppe Celenza1

1) Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila, L’Aquila, 
Italy 

2) Clinical Laboratory, Regional Hospital "San Salvatore", L'Aquila, Italy

Scuola di Specializzazione in Patologia Clinica e Biochimica Clinica

Settore Scientifico Disciplinare (SSD): BIOS-09/A

Background: In longitudinal monitoring, the interpretation of intra-individual 
variation is traditional based on the Reference Change Value (RCV), which combines 
within-subject biological variability (CVi) and analytical imprecision (CVa). However, 
this binary and static approach does not explicitly estimate the reliability with which 
a persistent biological change can be detected over time, nor does it allow the 
evaluation of the operational impact of analytical quality on monitoring.

Discussion: In this study, longitudinal monitoring was reformulated as a signal-to-
noise discrimination. A Monte Carlo simulation framework was developed using 
virtual patient time series, with HbA1c as a model analyte. A sequential observer 
based on a Kalman filter was applied to estimate the probability of detecting a 
persistent change as a function of change magnitude, analytical imprecision (CVa), 
and intra-individual biological variability (CVi). System performance was 
summarised using reliability maps, which describe detection probability across 
combinations of change amplitude and analytical imprecision. Under ideal analytical 
conditions (CVa = 0%), the minimum detectable change with ≥90% probability ranged 
from 5.6% in patients with low variability to 13.5% in those with high variability. 
Increasing analytical imprecision progressively reduced detection probability, 
allowing identification of a critical CVa compatible with predefined monitoring 
reliability. Compared with the asymmetric RCV model, the probabilistic framework 
consistently detected smaller variations at equivalent confidence levels.

Conclusion: Reliability maps provide a probabilistic representation of longitudinal 
monitoring performance, explicitly linking biological variability, analytical quality 
and detectability of change. This framework complements the RCV by supporting 
evaluation of monitoring reliability in relation to clinical objectives. A
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Lynch Syndrome (LS) diagnostic pathway in deficient mismatch repair (MMR)

colorectal cancer (CRC) patients: real-world data of ASL1 Abruzzo

multidisciplinary network

Lucio Folcarelli 1,2, Lucia Militti3, Antonella Dal Mas4 Giuseppe Calvisi4, Francesco 

Brancati4, Enrico Ricevuto1,2, Gemma Bruera1.

1) Oncology Territorial Care Unit, S. Salvatore Hospital L’Aquila, ASL1 Abruzzo; 2) Department 
of Biotechnological and Applied Clinical Sciences, University of L’Aquila; 3) Genetic Unit, S.
Salvatore Hospital L’Aquila, ASL1 Abruzzo; 4) Pathology Unit, S. Salvatore Hospital L’Aquila,
ASL1 Abruzzo.

Scuola di Specializzazione in Oncologia Medica
Settore Scientifico Disciplinare (SSD): MEDS-09/A

Background: Identification of MMR genes germline pathogenic variants involved in LS is 
crucial for preventive, personalized and tailored treatment strategies with immune 
checkpoint inhibitors in dMMR/microsatellite instability high CRC patients. Diagnostic 
pathway recently shifted from genetic risk criteria (age at diagnosis, familial history, 
multiple neoplasia, tumoral features) to LS universal screening program in all CRC 
operative specimens. We report preliminary data of ASL1 Abruzzo multidisciplinary 
network in CRC patients referred to Oncology Territorial Care Unit.
Methods:
CRC patients with deficient MMR (MLH1, MSH2, MSH6, PMS2) at immunoistochemical
assay were evaluated for LS risk. Deficient MLH1 +/- PMS2 underwent BRAF mutational
assay: wild-type patients were selected for MLH1 promoter hypermethylation assay.
BRAF mutant or MLH1 hypermethylated were considered somatic dMMR tumors, if no
other reported criteria exist; BRAF wild-type and un-methylated MLH1 underwent germ-
line analysis for LS by NGS-genes panel including MLH1, MSH2 , MSH6, PMS2, APC,
MUTYH, EPCAM, CTNNB1, POLD1, POLE. Non-MLH1 dMMR patients directly
underwent germ-line analysis.
Results:
From March 2023 to October 2025, 44 patients were selected: median age at diagnosis 66
years (range 26-97), 36 (81.8%) with familial history; 26 (59.1%) right side tumors, 11
(25%) metastatic disease, 9 (20.4%) with multiple neoplasia. MLH1 loss was identified in
33 (75%), 19 (57.5%) BRAF mutant, 13 (39.3%) wild-type: 28 (63.6%) MLH1-/PMS2-, 10
(22.7%) BRAF wild-type, 17 (38.6%) mutant, 5 (11.3%) MLH1-, 3 (6.8%) wild-type, 2 (4.5%)
mutant. BRAF wild-type patients underwent MLH1 promoter assay. Different from
MLH1 loss dMMR was detected in 11 (25%) patients who underwent germ-line genetic
assay, 3 (6.8%) PMS2- and 2 (4.5%) pathogenic variants were identified, 4 (9%) MSH2-
/MSH6- and 2 (4.4%) MSH2 pathogenic variants were identified, 3 (6.8%) MSH6- all
carriers of pathogenic variants, 1 (2.2%) MSH2- carrier of pathogenic variant. One patient
with early-onset multiple neoplasia and positive familial hystory carried a MUTYH
uncertain significance variant (VUS). Cascade testing in un-affected relatives is ongoing
for personalized preventive strategies.
Conclusions:
These findings support systematic IHC dMMR screening for LS and multidisciplinary
work-flow to optimize LS diagnosis of dMMR CRC. They provide a rationale to extend
LS diagnostic pathway to non-CRC tumors, such as gastric, endometrial, urothelial.
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Real-world detection of germline pathogenic BRCA1/2 and hereditary 

breast/ovarian (HBOC) genes mutations in breast (BC), ovarian (OC), prostate 

(PC) cancer patients: preliminary analysis from integrated genetic and 

territorial oncology in real-life

Lucio Folcarelli1,2, Gemma Bruera1 , Lucia Militti3, Chiara De Luca3,4, Arianna Di 

Daniele3,4, Franco Calista5, Francesco Brancati3,4, Enrico Ricevuto1,2.

1Oncology Territorial Care, S. Salvatore Hospital L’Aquila, ASL1 Abruzzo, L’Aquila, Italy; 
2Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila, L’Aquila, 

Italy; 3Human Genetics, S. Salvatore Hospital L’Aquila, ASL1 Abruzzo, L’Aquila, Italy; 
4Department of Life, Health and Environmental Sciences, University of L'Aquila, L'Aquila, Italy; 
5Oncology, Cardarelli Hospital Campobasso, Italy.

Scuola di Specializzazione in Oncologia Medica
Settore Scientifico Disciplinare (SSD): MEDS-09/A

Background:
Identification of germline pathogenic variants in BRCA1, BRCA2 and HBOC-associated 
predisposition genes is fundamental for early diagnosis, personalized prevention, and 
tailored treatments of BC, OC, PC and also pancreatic cancer. We report preliminary real-
world data from an integrated territorial oncology-genetic pathway in ASL1 Abruzzo.
Methods:
BC, OC and PC patients referring to Territorial Oncology were selected for oncologic
genetic counselling and germline testing based on index case (IC) features and family
history (FH) : early-onset (EO) BC (< 45y), triple-negative BC, male BC, bilateral BC, OC,
EO-PC (< 55y) and FH of BC/OC/PC. Priority tracks: A1 predictive for treatment, A2
preventive; analyzed genes, BRCA1, BRCA2 in all, HBOC panel in BRCA wild-type with
HR clinical features and FH (ATM, BARD1, BRIP1, CDH1, CHEK2, NBN, PALB2, PTEN,
RAD51C, RAD51D, STK11, TP53). Variants were classified as pathogenic/likely
pathogenic or variants of uncertain significance (VUS) according to standard clinical
criteria. Cascade testing was offered to carriers relatives.
Results:
From September 2021 to December 2025, 161 IC were selected, median age at diagnosis
55y: BC 130 (80.7%), OC 16 (10), PC 15 (9.3%); track A1 57 (25.1%) average waiting time
(AWT) 40 days, A2 170 (74.9%) AWT 73 days. Among 157 BRCA1/2 test 12 (7.6%)
pathogenic variants were found: 9 in BC, 2 OC and 1 PC IC; 12 VUS were dectected (BC
10, OC 2). In 70 HBOC tests 7 (10%) pathogenic variants were found (5 BC, 2 OC)
predominatly involving ATM, PALB2 and RAD51C, including patients with multiple
neoplasia; overall 19 VUS were detectd in 18 BC. Cascade testing was performed in 33
relatives with 18 (54.5%) identified as carrier of the familial pathogenic mutation.
Conclusions:
Selection of IC based on clinical features and FH risk optimizes germline testing, yields
and facilitates access to personalized treatment and preventive strategies for carriers.
Close integration between territorial oncology and genetic unit is essential to ensure and
share proper selection criteria, timely prioritizaion of requests, clinically meaningful
interpretation of pathogenic variants, enhance prevention also for relatives assuring
cascade testing access.
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Territorial Oncology L’Aquila ASL1 Abruzzo, Italy: 11 years of experience in a 

complex organization integrating innovative outpatient oncologic treatment and 

care models.

Lucio Folcarelli 1,2, Adele Pitone1, Laura Ragusa1, Sonia Barone1, Agata Arquilla3, Enrico 

Ricevuto1,2, Gemma Bruera1.

1) Oncology Territorial Care Unit, S. Salvatore Hospital L’Aquila, ASL1 Abruzzo, L’Aquila, Italy;
2) Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila, L’Aquila, Italy 
3) Department of Territorial Care, ASL1 Abruzzo, Sulmona, Italy

Scuola di Specializzazione in Oncologia Medica
Settore Scientifico Disciplinare (SSD): MEDS-09/A

Background: We report 11 years organization from 2014 and overall results of Oncology
Territorial Care (OTC) Unit L’Aquila, Italy ASL1 Abruzzo, Innovative Strategic Project
“Integrated Personalized and Territorial Oncology”, with primary aims of humanize and
personalize oncologic cure and care, integrating territorial and hospital clinical activities.
Methods: OTC Unit performs outpatient clinical activities (OCA) at operative center, San
Salvatore Hospital L’Aquila, consisting of Ambulatorial Oncologic Therapies (AOT),
intravenous (PAC2) and non infusional (PAC1), out-patient visits (OV), specifically First
Access (FA), Follow up (FU), Prevention and Cancer Predisposition (PreV), periodic on-
/off-treatment (PV) settings, integrated with ASL1 Abruzzo Territorial Ambulatories (TA)
in the Province of L’Aquila, since 2/2015 at L’Aquila, Avezzano, Sulmona health Districts,
9/2017 Tagliacozzo and 5/2018 Castel di Sangro territorial Hospitals. Oncologic clinical
activities are also integrated with Multidisciplinary Oncologic Groups and Oncology
Territorial Network (OTN), including Territorial General Medicine and Home Care,
Health Residential Care, Palliative Care and Hospice.
Results: From 10/2014 to 9/2025, overall 3610 patients were followed, prevalently affected
by gastrointestinal cancer 47.3%, breast 14.5%, urologic 9.7%, gynecologic 5.9%, and 57661
OCA performed: OV 41065 (71.2%), prevalently FA 2564 (6.3%), PV 29796 (72.5%), FU
8493 (20.7%), PreV 212 (0.5%). From 8/2016, AOT, first Oncologic Unit in Abruzzo Region
Italy, all prescribed and administered at operative center, were 16596 (28.8%), PAC2 13185
(79.4%), PAC1 3411 (20.6%). According to the sequential activation of TA in L’Aquila
Province, overall 8869 (21.6%) territorial OV were performed, representing for each
setting: FA 397 (4.5%), 15.5% overall FA; PV 909 (10.2%), 3% overall PV; FU 7399 (83.4%),
87.1% overall FU, at L’Aquila District 5125 (69.3%) and other territorial ambulatories 2274
(30.7%); PreV 164 (1.8%), 77.4% overall PreV.
Conclusions: Complex organization of OTC L’Aquila Italy, dinamically integrating
innovative outpatient oncologic treatment and hospital/territorial care models links AOT
with territorial OV gaining overall 21.6%, according to patients’ home proximity,
specifically for FU 87.1% overall (83.4% territorial OV), FA 15.5% overall (4.5% territorial
OV), PV 3% overall (10.2% territorial PV) for management of metastatic chronic patients
integrated with OTN, thus contributing to assure continuity and equity of access to
oncologic cure and care, and public health sustainability; it will also integrate territorial
OV specifically addressing oncologic clinical pathway, cancer predisposition/prevention,
AOT/PAC1 non intravenous.
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Brain volumetry in cognitive decline: concordance and variability among four 

commercial Al-based tools

Luca Frabetti1, Ester Materazzo1, Emanuele Du Marteau1, Giovanni Di Cerbo1, 

Federico Bruno1, Antonio Barile1, Ernesto Di Cesare1, Alessandra Splendiani1

1) Department of Biotechnological and Applied Clinical Sciences, University of L'Aquila, 

LAquila, Italy

Scuola di Specializzazione in Radiologia Diagnostica ed Interventistica

Settore Scientifico Disciplinare (SSD): MEDS-22/A

Background: As AI-based brain volumetry enters clinical routine and research, comparing 

commercial tools head-to-head is essential to assess reproducibility and highlight systematic 

output differences that must be considered for clinical use.

Purpose or Learning Objective: To compare the performance and quantitative outputs of 

four commercially available artificial intelligence (AI)-based tools for brain volumetric 

analysis in cognitive decline.

Methods or Background: Brain MRI scans from 47 patients (35 men; mean age 72.6 ± 6.5 

years) with cognitive impairment were retrospectively reviewed. All exams were performed 

on a 3T scanner (MR750, GE) and included a 3D T1-weighted GRE sequence. After quality 

control by a neuroradiologist, images were processed with four AI-based volumetric 

software packages (S1-S4). Volumes were obtained for whole brain, frontal, temporal and 

parietal lobes, hippocampi, and lateral ventricles. Agreement was assessed using intraclass 

correlation coefficients (ICC) with 95% confidence intervals.

Results or Findings: Software S2 consistently produced higher mean volumetric values 

compared with S1, S3, and S4, which showed more closely clustered results. Temporal and 

parietal lobe measurements displayed greater variability across the four AI-based tools, 

whereas hippocampal and lateral ventricular volumes showed high consistency. Statistical 

analysis revealed low variability for hippocampal and ventricular measures, with minimal 

inter-method differences. ICC analysis demonstrated strong agreement among average 

volumetric measurements; all ICC values exceeded 0.75, indicating excellent reproducibility. 

The highest ICC was observed for lateral ventricles, followed by temporal lobe and total 

brain volume.

Conclusion: Despite a relatively small, non-pathology-stratified sample, this study shows 

substantial concordance among four commercially available AI-based brain volumetry tools, 

while highlighting systematic differences in output values that should be considered for 

accurate interpretation.
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EARLY VERSUS LATE STARTING OF DIRECT ORAL ANTICOAGULANTS AFTER BREAKTHROUGH 

ISCHEMIC STROKE: A TARGET TRIAL ANALYSIS FROM THE ASPERA-R STUDY
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Introduction. Randomized trials support early initiation of direct oral anticoagulants (DOACs) after atrial fibrillation (AF)–
related ischemic stroke. However, patients with breakthrough ischemic stroke occurring despite ongoing anticoagulation 
have been largely under-represented. We evaluated the effectiveness and safety of early versus delayed DOAC initiation in 
these patients.
Methods. We performed a target trial emulation comparing early versus delayed DOAC initiation in patients with AF 
experiencing ischemic stroke on anticoagulation from the retrospective arm of the international, multicentre ASPERA study. 
Treatment strategies were defined using severity-adapted timing thresholds based on baseline National Institutes of Health 
Stroke Scale (NIHSS) scores. A cloning–censoring–weighting approach with inverse probability weighting was applied to 
emulate random assignment and avoid immortal time bias. Primary outcomes were 90-day new ischemic events and 
moderate-to-severe bleeding. Risk ratios (RRs), absolute risk differences (RDs), and hazard ratios (HRs) were estimated 
using weighted regression and Cox models.
Results. Among 833 patients (median age 81 years), 336 were assigned to early and 497 to delayed DOAC initiation. At 90 
days, early initiation was associated with a lower risk of new ischemic events (RR 0.44, 95% CI 0.21–0.90; RD −3.64%, 95% CI 
−6.40 to −0.87; HR 0.43, 95% CI 0.21–0.91), reduced moderate-to-severe bleeding (RR 0.10, 95% CI 0.01–0.76) and decreased 
all-cause and vascular mortality (Figure 1 and 2). A Net Early Benefit Score integrating ischemic and bleeding risks was 
positive across all NIHSS strata.
Conclusions. Early severity-adapted DOAC initiation was associated with lower risks of recurrent ischemic events and 
mortality at 90 days without increasing major bleeding.
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Comparison of efficacy of platelet-rich plasma and corticosteroid-
hyaluronic acid treatment in a retrospective randomized study of patients
with knee osteoarthritis
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Di Cesare1, A. Splendiani1

1) Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila, L’Aquila, 
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Scuola di Specializzazione in Radiologia Diagnostica e Interventistica
Settore Scientifico Disciplinare (SSD): MEDS-22/A

Purpose: Platelet-rich plasma (PRP) therapy has gained recognition as an effective
treatment for musculoskeletal disorders such as tendinopathies, ligament injuries, 
and osteoarthritis.
Hyaluronic acid (HA) is also commonly used in the management of knee
osteoarthritis to improve joint lubrication and reduce pain. This study aimed to 
compare the short and long-term efficacy of PRP versus a combined treatment of 
corticosteroid and HA injections in patients with knee osteoarthritis. 
Methods: A retrospective, randomized study was conducted on 100 patients under 
60 years of age with knee osteoarthritis. The patients were randomly divided into
two groups. One group received three PRP injections at two-week intervals, while
the other group received one corticosteroid injection followed by two hyaluronic acid 
(HA) injections at the same intervals. Efficacy was assessed at 1 month, 3 months, 6 
months, and 1 year post-treatment. Key outcome included pain reduction (measured
by the Visual Analog Scale, VAS), functional improvement, and joint health. 
Results: Both PRP and the combined corticosteroid/HA injections led to significant
improvements in pain and joint function.
- Corticosteroid and hyaluronic acid demonstrated greater short-term efficacy, 
particularly after one week. However, long term outcomes were more variable. 
Specifically, in some patients, effects were limited to the short-to-medium term, 
while in others, benefits persisted over the long term. These data were analyzed
based on patient age and the degree of osteoarthritis, revealing that those who
experienced longer-lasting effects had lower-grade osteoarthritis (grade I-II 
according to the IRCS scale) on imaging performed before treatment.
- PRP produced more consistent results across patients. Althpugh it showed a slower
onset of action, it provided longer-lasting benefits, with positive effects observed for 
up to one year and uniform outcomes among the patients analyzed.
Conclusion: PRP injections provided superior long-term results compared to the 
combination of corticosteroid and hyaluronic acid for knee osteoarthritis in patients
under 60 years of age. PRP led to more significant and sustained improvements in 
pain relief, function, and joint health. The regenerative properties of PRP, including
collagen synthesis and tissue repair, contributed to these lasting benefits, while the 
effects of corticosteroid and HA were more transient after 3 months. These findings
support PRP as a more effective long-term treatment option for knee osteoarthritis.
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High-Resolution Anoscopy and HPV Genotyping for Early Detection of Anal

Lesions in Immunosuppressed Kidney Transplant Recipients
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Scuola di Specializzazione in Chirurgia Generale 

Settore Scientifico Disciplinare (SSD): MEDS-06/A

Background: Chronic anal infection with high-risk human papillomavirus (HPV),

particularly types 16 and 18, is responsible for most anal cancers. High-grade squamous

intraepithelial lesions (HSIL) treatment has been shown to reduce anal cancer risk in

HIV-positive individuals. The rising incidence of anal cancer highlights the importance

of HPV infection in at-risk populations, including HIV-positive patients, men who have

sex with men, and immunocompromised individuals. In transplant recipients, the

incidence of anal cancer is up to ten times higher within the first 10 years after

transplantation (24.5/100,000/year in men; 49.6/100,000/year in women), supporting

recommendations for screening. This study aims to evaluate kidney transplant recipients

on long-term immunosuppressive therapy, who received a kidney transplantation at least

five years ago, by detecting HPV through anal swabs and subsequent high-resolution

anoscopy (HRA).

Methods: Patients, who received a kidney transplant at least 5 years ago, were informed

about the risk of anogenital HPV infection and screened with anal swabs. HPV-positive

patients with high-risk or moderate-risk genotypes underwent HRA for detection of anal

lesions.

Results: Of 47 patients tested, 3 (6.38%) were positive for high-risk HPV and

underwent HRA. One patient (2.13%) presented with anal lesions, which will be

biopsied for histological characterization and treated accordingly.

Conclusion: Early detection of high-risk HPV genotypes and/or precancerous anal

lesions (HSIL) may allow timely diagnosis and contribute to secondary prevention of

anal cancer in kidney transplant recipients, a population at increased oncologic risk.

These findings also underscore the potential role of early HPV screening and

vaccination campaigns in this high-risk group.
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Novel Therapeutic Approach to Actinic Cheilitis Using Tirbanibulin 1% 

Ointment:  Clinical and Reflectance Confocal Microscopy Evaluation

Alessia Loda1,2, Paolo Antonetti2, Emanuele Vagnozzi3, Manfredo Bruni1,2, Lorenzo

Dragone1,2, Maria Esposito1,2, Maria Concetta Fargnoli1

1 Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila, L’Aquila, Italy
2 Dermatology Unit, San Salvatore Hospital, ASL 1 Abruzzo, L'Aquila, Italy
3 Dermatology Clinic, Department of Clinical Internal, Anesthesiological and Cardiovascular Sciences,

Sapienza University of Rome, Rome, Italy

Settore Scientifico Disciplinare : MEDS-10/C

Actinic cheilitis (AC) is a precancerous lesion, precursor of lip squamous cell carcinoma. Therapeutic

options are often limited by suboptimal efficacy and tolerability. We present a case series of eleven

patients with AC treated with tirbanibulin 1% ointment once daily for five consecutive days. Clinical

evaluations were performed at baseline, week 8, and week 24; incomplete responders at week 8

received a second treatment cycle. Seven patients underwent reflectance confocal microscopy

(RCM). At week 8, complete response was observed in 5/11 patients (45.4%), partial response in

3/11 (27.3%), and persistent lesions in 3/11 (27.3%). Six patients received a second cycle, achieving

complete response in 4/6 (66.7%) and improvement from persistent to partial response in 2/6

(33.3%). At week 24, 9/11 patients (81.8%) showed complete response, while 2/11 (18.2%)

experienced recurrence. RCM proved useful in detecting early morphological improvement.

Tirbanibulin 1% ointment showed promising efficacy and tolerability in AC.

Figure 1. Clinical and reflectance confocal

microscopy (RCM) assessment of an 81-year-old

patient with actinic cheilitis treated with

tirbanibulin 1%: A. Actinic cheilitis of the lower

lip with an ill-defined vermilion-skin border,

whitish scales, dryness, erythema, hyperkeratosis,

and erosions. B. Day 8: moderate erythema, severe

desquamation, moderate crusting, mild edema, and

mild erosion. C. Week 8: persistent lesion with an

ill-defined vermilion-skin border, whitish scales,

dryness, and erythema. D. Day 8 after the second

cycle: moderate erythema, mild desquamation, and

mild erosion. E. Week 8 after the second cycle:

partial clinical improvement with blurred

vermilion-skin demarcation and dryness. F. Week

24: complete clinical response. G. RCM baseline

assessment: atypical honeycomb pattern with

irregularly shaped and sized cells, bright cell

borders, and architectural disarray. H. RCM

assessment at Week 24: complete confocal

response.

Table 1. Sample characteristics and follow-up

timelines

* Grading according to Poitevin et al. (I-IV); **

Scoring according to Fai et al. (0-24); LSR =

Local Skin Reaction grading scale (0-24); CR =

Complete Response (100% clearance); PR =

Partial Response (75–99% clearance); P =

Persistence (<75% clearance).
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CMR-Derived Mechanics parameters and Tissue Characterization: Prognostic Role
in Hypertrophic Cardiomyopathy

C.Margutta, F. Carusi, D. Boccetti, S. Ciambellini, V. Vespucci, C. Confalone, S. Di 
Terlizzi, P. Palumbo, E. Di Cesare.

Department of Biotechnological and Applied Clinical Sciences, University of L'Aquila, Italy.

Scuola di Specializzazione in Radiodiagnostica 

Settore Scientifico Disciplinare (SSD): MEDS-22/A

Methods and background: This retrospective observational study included 56 
patients. Functional assessment included bi-atrial and bi-ventricular volumetric
indices, along with myocardial strain and strain rate analysis (global longitudinal
[GLS], circumferential [GCS], and radial strain [GRS], and peak early diastolic strain 
rate [PEDSR]). Also atrial reservoir, conduit and booster pump strain and SR were
analyzed. Myocardial fibrosis was quantified using LGE. Clinical follow-up was
conducted via clinical interviews. Binary logistic regression was used to identify
predictors of adverse events.

Discussion: The aim of the study is to investigate the prognostic relevance of CMR-
derived ventricular and atrial strain and strain rate, and tissue composition via late 
gadolinium enhancement (LGE), in patients with HCM. In univariate analysis, left
ventricular ejection fraction (LVEF), right and left atrial volumes, extent of LGE, GLS, 
GCS, GRS, PEDSR and strain reservoir were all significantly associated with adverse
clinical outcomes. However, in multivariate analysis, only PEDSR remained an 
independent predictor of adverse events (p = 0.037; OR < 0.001, 95% CI: 0.000–0.22). 
LVEF (p = 0.08) and %LGE (p = 0.074) demonstrated a trend toward statistical
significance. Among different model including conventional functional marker 
(model I)(AUC = 0.82), %LGE (model II = model I + %LGE) (AUC = 0.83), strain value
(model III = model II + all strain)(AUC = 0.84) and PEDSR (model IV = model III + 
PEDSR), best C-index was reached only whit PEDSR evaluation (AUC = 0.92).

Conclusion: In patients with HCM, CMR-derived parameters of ventricular
mechanics and myocardial fibrosis provide significant prognostic value. Among
them, impaired diastolic function, as indicated by reduced PEDSR, emerges as a 
strong and independent predictor of adverse clinical outcomes, underscoring the 
importance of advanced functional assessment for effective risk stratification.
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Esketamine and the Glymphatic System: A Pilot Study 
with DTI-ALPS Assessment

T. Barlattani 1, C. D'Amelio 1, S. Maritato 1, G. Sernia 1, D. Gabriele 1, A. Bologna 1, V. Socci 1, A. 
Innocenzi 1, F. Bruno 1, A. Splendiani 1, A. Rossi 1, F. Pacitti 

1 Department of Biotechnology and Applied Clinical Sciences (DISCAB), University of L’Aquila, L'Aquila, Italy

Scuola di specializzazione in Psichiatria, 

Settore Scientifico Disciplinare : MEDS-11/A

Background: The glymphatic system is a brain-wide perivascular network involved in the clearance 
of interstitial solutes and metabolites, and it is increasingly considered relevant for neuronal 
homeostasis and neuroplasticity. Alterations in glymphatic function have been hypothesized to 
contribute to neuropsychiatric conditions through interactions with sleep–wake regulation, 
neuroinflammation, and cerebral perfusion. Esketamine, beyond its rapid antidepressant effects, may 
influence these pathways and potentially modulate glymphatic dynamics. In this context, diffusion 
tensor imaging analysis along the perivascular space (DTI-ALPS) yields an indirect, non-invasive, 
and sensitive index that may capture longitudinal changes in glymphatic function.

Methods: Five patients with Treatment-Resistant Depression (TRD) were assessed at four time 
points: T0 (baseline), T1 (1 month), T2 (3 months), and T3 (6 months) during treatment with 
intranasal esketamine in routine clinical practice. At each time point, DTI scans were acquired and 
the ALPS index was calculated. Clinical outcomes included the Montgomery–Åsberg Depression 
Rating Scale (MADRS); cognitive outcomes comprised the MoCA, Raven’s Progressive Matrices, and 
the Tower of London. The primary outcome was the change in the ALPS index from T0 to T3; 
secondary outcomes included changes in MADRS scores and neurocognitive measures.

Results: Compared with baseline, patients showed a clinically relevant improvement in depressive 
symptoms over follow-up, as reflected by reductions in MADRS scores. This clinical improvement 
was accompanied by a favorable cognitive profile, with measures of global cognition and executive 
functioning (MoCA, Raven’s Progressive Matrices, and Tower of London) remaining stable or 
showing increases over time. Notably, this pattern was already evident at T1 and was overall 
maintained through T3, suggesting no signal of cognitive deterioration during treatment and a 
possible trend toward improvement in executive domains. In parallel, the ALPS index exhibited a 
progressive increase across the four time points, consistent with a potential enhancement of 
glymphatic dynamics over the 6-month period. The temporal trajectory of the ALPS index was 
qualitatively aligned with the observed clinical and cognitive changes, supporting the hypothesis that 
glymphatic-related measures may track treatment-associated effects in this population.

Conclusions: In this pilot study (n = 5), intranasal esketamine was associated with an increase in 
the ALPS index and improvements in mood and cognitive domains over a 6-month period, 
supporting the hypothesis of a “glymphatic-enhancing” effect. DTI-ALPS emerges as a promising 
biomarker sensitive to longitudinal change. Controlled studies with larger samples are needed to 
confirm these findings and clarify underlying mechanisms (e.g., interactions with sleep, 
neuroinflammation, and cerebral perfusion).
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Analysis of Brain Perfusion Patterns in Patients with Parkinson’s Disease and 
Essential Tremor via Arterial Spin Labeling: a pilot study

E. Materazzo 1, E. Du Marteau1, L. Frabetti 1, M. Cella1,  F. Bruno1,  A.Barile 1,  E. Di Cesare 1, 

A. Splendiani 1 

1) Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila, L’Aquila, Italy 

Scuola di Specializzazione in Radiodiagnostica e radiologia interventistica
Settore Scientifico Disciplinare (SSD): MEDS-22/A

 
Background: Arterial spin labeling (ASL) MR perfusion is an MR perfusion technique which 
does not require intravenous administration of contrast (unlike DSC perfusion and DCE 
perfusion). Instead, it exploits the ability of MRI to magnetically label arterial blood below the 
imaging slab. Arterial Spin Labeling is based on magnetically labeled endogenous water in 
the blood and using it as a tracer. The ASL method offers several advantages: it is safe, non-
invasive, non-radioactive, easy to acquire, and reproducible. Its high spatial resolution, 
accuracy, and capacity to quantitatively demonstrate perfusion abnormalities make ASL a 
reliable physiological marker of neural activity. 
Arterial Spin Labeling can be divided into three types according to different labeling 
methods: pulsed ASL (PASL), continuous ASL (CASL), and pseudocontinuous ASL (pCASL). 
pCASL is a hybrid approach that simulates CASL using many short pulses to achieve 
continuous labeling for better compensation of adverse magnetization transfer effects. 
Parkinson's disease is a chronic progressive neurodegenerative disorder with standard 
structural MRIs often showing no gross abnormalities. Quantitative perfusion MRI modality 
Arterial Spin Labeling (ASL) is helpful in identifying PD specific perfusion patterns. Cerebral 
blood flow (CBF) measurement using ASL provides insights into regional perfusion 
abnormalities.
Previous studies on Parkinson’s Disease (PD) patients demonstrated a reduction of CBF in 
specific brain regions. No evidences exist in literature on essential tremor (ET). The aim of our 
study is to explore possible differences in cerebral perfusion patterns in patients with PD and 
ET using Arterial Spin Labeling (ASL).

Discussion: This prospective observational study included 19 patients undergoing 
preoperative evaluation for MR-guided Focused Ultrasound thalamotomy between October 
2024 and June 2025. The final cohort comprised 10 ET patients (mean age 70.3 ± 12.2 years) 
and 9 PD patients (mean age 66.8 ± 7.5 years). All subjects underwent 3T MRI with pseudo-
continuous ASL (pCASL). Cerebral blood flow (CBF) was quantified using MRICloud across 
20 bilateral regions of interest (ROIs). Group comparisons were conducted with Mann–
Whitney U tests. Correlation with age was assessed via Spearman’s coefficient.
Overall, ET patients exhibited higher mean CBF values than PD patients in most ROIs. 
Although no differences reached statistical significance (all p > 0.05), the left temporal cortex 
and left precuneus showed a trend toward significance (p = 0.07 and p=0.09, respectively). 
The frontal lobes, basal ganglia and right parietal cortex all showed comparable values of 
CBF. No significant correlation was observed between age and CBF values in either group.

Conclusion: Although patients with ET show a trend toward higher CBF values, our study 
did not reveal statistically significant differences. These preliminary findings suggest possible 
differences in perfusion patterns between tremorgenic PD and ET. They may also support 
previously reported alterations in specific brain regions of patients with essential tremor, as 
highlighted by volumetric and metabolic (PET) studies.
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Clinical Significance of Hematological Inflammatory Indices in 

Cutaneous Melanoma

Simone Mozzato1, Manfredo Bruni1, Livio Conte1, Paolo Antonetti2, Chiara

Caponio2, Irene Tucceri Cimini1, Marco Clementi1, Maria Concetta Fargnoli1, Maria

Esposito1, Cristina Pellegrini1

1) Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila, L’Aquila, 
Italy; 

2) UOSD General and Oncological Dermatology; San Salvatore Hospital, L’Aquila, Italy;

Scuola di Specializzazione in Dermatologia e Venereologia

Settore Scientifico Disciplinare : MEDS-10/C

Background: Melanoma exhibits significant clinical and biological heterogeneity, 
making the prediction of disease progression complex despite the availability of 
prognostic indices based on surgical and dermatopathological procedures. The 
identification of biomarkers from routine blood tests would reduce healthcare costs 
and facilitate risk stratification and follow-up personalization. Some studies suggest 
that a high neutrophil-to-lymphocyte ratio (NLR), detected at baseline in newly 
diagnosed melanoma patients, is associated with reduced melanoma-specific 
survival and recurrence-free survival, whereas the platelet-to-monocyte ratio (PMR) 
appears to be of lesser relevance. However, current data in the literature remain 
conflicting. The aim of our study was to evaluate the association of NLR and PMR 
indices with disease stage in patients with cutaneous melanoma.

Discussion: A retrospective analysis was conducted on patients with stage IB or 
higher, diagnosed between January 2016 and December 2023 at the Tor Vergata 
Clinic (Rome) and San Salvatore Hospital (L’Aquila). For each patient, preoperative 
complete blood count (CBC) was used to calculate NLR and PMR, and data 
regarding the BRAF mutational status of the melanoma were collected. For analysis 
purposes, patients were divided into two groups based on staging: early stage (IB-II) 
and advanced stage (III-IV). The study included 171 patients (109 males; 62 females), 
distributed as follows: 32.7% stage I, 23.4% stage II, 21.1% stage III, and 22.8% stage 
IV. In the analyzed cohort, the mean NLR was 2.7 ± 2.9 and the mean PMR was 506.1 
± 235.5. The PMR index was significantly lower (p< 0.001) in the male group (460.3 ± 
233.0) compared to the female group (587.2 ± 219.0), while NLR did not differ 
between sexes (p=0.42). We found a significant association between elevated NLR 
values and advanced disease stage. Specifically, the mean NLR in the advanced 
group was 3.3 ± 4.0, compared to 2.2 ± 1.5 in early-stage patients (p<0.001). 
Conversely, no significant differences in PMR were observed between the two 
groups (p=0.30). Patients with BRAF-mutated melanoma exhibited a higher mean 
NLR compared to patients with wild-type melanoma (3.4 ± 2.2 vs 3.0 ± 4.2; p=0.02), 
while no association was found regarding the PMR index (p=0.40).

Conclusion: This study confirms NLR as a biomarker of advanced disease. Further 
evidence from multicenter prospective studies with larger cohorts is required to 
better clarify its potential prognostic value.
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A modified sclerotherapy approach for hemorrhoidal disease

Martina Padula1, Lucia Romano1, Antonio Giuliani1, Fabio Vistoli1

1) Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila, 
L'Aquila, Italy

Scuola di Specializzazione in CHIRURGIA GENERALE 

Settore Scientifico Disciplinare (SSD): MEDS-06/A General Surgery

 

Background:Sclerotherapy with polidocanol foam represents a widely adopted 
outpatient treatment for bleeding haemorrhoidal disease (HD) which requires the 
submucosal injection of a sclerosing substance. A modified technique may enhance 
the lifting effect and reduce post-procedural thrombosis. The aim of our study was to 
evaluate the safety and efficacy of a modified approach using 3% polidocanol foam.
Methods: A prospective study was conducted on adult patients with grade II–III 
bleeding HD who declined surgical management or preferred a non-surgical option. 
All patients underwent outpatient sclerotherapy with 3% polidocanol foam using a 
modified technique consisting of submucosal injection into the vessel upstream of 
the haemorrhoidal pile, with subsequent cranio-caudal progression in the next 
sessions. Follow-up assessments were scheduled every three months during the first 
year and every six months during the second year. Treatment success was defined as 
resolution of bleeding without the need of surgical intervention.
Results: We included 87 patients with a mean age of 53 years, with a mean follow-up 
of 23 months. No intraoperative complications or drug-related adverse events were 
recorded. Early complications included one case of prostatitis (1.2%) and four cases 
of haemorrhoidal thrombosis (4.6%), all successfully managed with conservative 
therapy. After one year, the overall success rate was 94%. Five patients (5.7%), 
predominantly with grade III disease, required surgical hemorrhoidectomy after 
failure of repeated treatment sessions.
Conclusions: Modified upstream injection sclerotherapy with 3% polidocanol foam 
is a safe, reproducible and effective outpatient treatment for grade II–III bleeding 
HD. This vascular-targeted technique may improve clinical outcomes while 
maintaining a low complication rate. Further controlled studies should be performed 
to validate these findings and assess long-term durability.
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The assessment of pharyngitis as additional risk factor for parenchymal lung disease in 

Still’s disease, results from the AIDA Network Still’s Disease Registry

Martina Rossi1, Paola Cipriani1, Piero Ruscitti 1

1) Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila, L’Aquila, Italy 

Scuola di Specializzazione in Reumatologia

Settore Scientifico Disciplinare (SSD): MEDS-09/C

Background: Still’s disease is an inflammatory disorder exhibiting an autoinflammatory 
presentation with marked systemic immune activation. Patients with Still’s disease may 
manifest signs and symptoms related to pharyngitis, due to inflammatory involvement of 
crico-arytenoid joints, tonsillar erythema, and/or aseptic non-exudative involvement of 
the pharynx. This clinical feature is frequently recognised at disease onset and during 
disease flares. Thus, this manifestation is to be considered an important diagnostic feature 
of Still’s disease; in fact, it is one of the items required in Yamaguchi criteria for disease 
classification. This study assessed the impact of pharyngitis on clinical scenario of Still’s 
disease patients. 
Methods: A multicentre, observational, prospective study in AIDA (AutoInflammatory 
Disease Alliance) Network Still’s Disease Registry was conducted. Patients were included 
if the data about the presence of pharyngitis and life-threatening complications were 
present.
Results: Overall 268/477 (56.2%) cases (pharyngitis (age 32.5±17.7 years, male sex 44.7%), 
43/101 (42.6%) paeditric cases and 225/376 (59.8%) adult cases had pharyngitis, 
respectively. Pharyngitits paediatric disease onset (patients without pharyngitis: 27.7% vs 
patients with pharyngitis: 16.1%, p=0.001). Clinically patients with pharyngitis had 
increased rates of both abdominal pain (patients without pharyngitis: 10.1% vs patients 
with pharyngitis: 17.2%, p=0.024) and parenchymal lung disease (patient without 
pharyngitis: 1.9% vs patients with pharyngitis: 9.3%, p=0.033). Pharyngitis was associated 
with higher inflammatory marker levels and a higher rate of systemic score  7 (patients 
without pharyngitis: 6.2% vs patients with pharyngitis: 19.0%, p<0.001). Pharyngitis was a 
significant predictor of parenchymal lung disease in both univariate and multivariate 
analyses. Paediatric patients with pharyngitis (n=43) were characterized by skin rash 
(paediatric patients: 74.2% vs adult patients: 61.3%, p=0.025) and WBC 15000 cells/mm3 
(paediatric patients: 55.4% vs adult patients: 38.7%, p=0.003). Adult patients with 
pharyngitis (n=225) were characterized by pleuritis (paediatric patients: 5.9% vs adult 
patients: 14.6%, p=0.019), and MAS (paediatric patients: 6.9% vs adult patients: 12.0%, 
p=0.002).
Conclusion: Pharyngitis at presentation in Still’s disease, especially in adults, is linked to 
disease severity and parenchymal lung involvement. These findings adult Still’s disease 
suggest potential infectious triggers or pulmonary immune hypersensitivity reactions to 
pharyngeal microbes and have implications for further disease stratification and 
management.
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Ricostruzione mammaria post-mastectomia con impianto sottomuscolare e

preservazione del muscolo serrato anteriore: descrizione di una tecnica chirurgica

innovativa e valutazione dei primi outcome

Valentina Savino, Luigi Ciuffreda, Francesco Mollo, Sara Ciuffreda, Floriana Aiello,

Alessandra Panarese, Fabio Vistoli

Department: DISCAB- Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila, L’Aquila, Italy

Scuola di Specializzazione in Chirurgia Generale V anno di frequenza

Settore Scientifico Disciplinare (SSD): MEDS-06/A

Introduzione
La crescente diffusione di mastectomie conservative (NAC-sparing/skin-sparing) ha ridefinito il ruolo

della ricostruzione mammaria. Tuttavia, la possibilità di malattia subclinica residua espone una

quota non trascurabile di pazienti alla necessità di radioterapia post-mastectomia (RTPM). La tecnica

classica presenta limiti quali il malposizionamento laterale dell’impianto, il bottoming-out e il fenomeno

dell’animazione. Scopo di questo lavoro è descrivere la modifica della tecnica che prevede il risparmio del

muscolo serrato anteriore e una dissezione muscolare estesa fino al III spazio intercostale (dual plane

modificata), valutando i potenziali benefici. In questo contesto, la tecnica descritta si propone come

strategia per ridurre gli effetti dannosi della RTPM e migliorare il risultato estetico.

Materiali e Metodi
È stato condotto uno studio retrospettivo monocentrico su pazienti sottoposte a mastectomia con

ricostruzione sottomuscolare secondo una tecnica di nostra concezione.

Criteri di inclusione: mastectomie NAC-sparing/skin-sparing e skin-reducing con ricostruzione dual-

plane modificata.

Sono state escluse le ricostruzioni con impianto differito dopo allestimento di lembo muscolare (TRAM o LDF).
Descrizione tecnica: In anestesia generale, posizione supina. L’incisione è laterale (mammelle medio-

piccole) o secondo un Wise pattern (mammelle medio-grandi). Si procede alla mastectomia con lembi di

spessore costante (≥5 mm), preservando il solco inframammario. La loggia sottomuscolare viene allestita

tra piccolo e grande pettorale, con sezione delle inserzioni costali del gran pettorale dalla VI-VII costa

procedendo sul margine sternale e lateralmente fino al margine esterno del muscolo, fermandosi al III

spazio intercostale bilateralmente. Il muscolo serrato anteriore viene identificato e, anziché sezionarlo,

viene sollevato in blocco con tecnica atraumatica. Nelle skin-reducing, si aggiunge un lembo dermoadiposo.

Nello studio sono stati analizzati: tasso di complicanze precoci, incidenza di animazione

dell’impianto, malposizionamento laterale, bottoming-out ed effetti della RTPM.

Risultati
Da Gennaio 2024 a Gennaio 2026, sono state trattate 98 pazienti. Età media 50,9 anni. Follow-up mediano

di 6 mesi. Non si sono verificati casi di rottura, infezioni profonde, dislocazione laterale nè bottoming-out.

Non è stato osservato alcun fenomeno di animazione clinicamente significativo, riportato invece in circa il

25% in letteratura rispetto ai dati storici della tecnica classica. Si sono verificati il 5,7% di esposizioni, il

3,4% di contrattura capsulare, il 4,5% di distrofia dei tessuti e 4,5% sieroma cronico.

Discussione
La tecnica proposta conserva i vantaggi estetici della ricostruzione sottopettorale classica (copertura

dei quadranti superiori, riduzione del rippling) ma introduce elementi innovativi: 1) la preservazione

funzionale e anatomica del serrato anteriore, che agisce da contenimento laterale senza richiedere

incisioni muscolari aggiuntive, riducendo il rischio di escape laterale; 2) l’estensione della sezione

muscolare al III spazio, che riduce l’effetto dinamico di trazione craniale dell’impianto, principale

determinante dell’animazione; 3) l’impiego selettivo del lembo dermoadiposo nei grandi volumi, che previene

lo slittamento caudale dell’impianto, riduce gli effetti dannosi della RTPM e le deiscenze della T invertita.

Sicuramente uno svantaggio è una curva di apprendimento più lunga. Lo studio presenta limiti quali la

natura retrospettiva, la mancanza di un gruppo di controllo e il follow-up limitato per valutare gli esiti a lungo

termine e l’interazione con la RTPM.

Conclusioni
La mastectomia con ricostruzione Dual-Plane modificata è associata ad una ridotta incidenza di animazione

ed a un efficace controllo del profilo laterale dell’impianto. Sono necessari studi prospettici comparativi

per validare questi risultati e definire il ruolo della tecnica nel panorama delle ricostruzioni ibride e pre-

pettorali.
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The efficacy of intranasal esketamine in Treatment-Resistant Depression and 

Treatment-Resistant Obsessive-Compulsive Disorder: a case report and narrative 

review of the literature

Tommaso Barlattani1, Giorgio Sernia 1, Silvia Maritato 1, Davide Gabriele 1, Chiara 

D’Amelio1, Antony Bologna 1, Valentina Socci 1, Alessandro Rossi1, Francesca Pacitti 1

1) Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila, L’Aquila, 
Italy 

Scuola di Specializzazione in Psichiatria
Settore Scientifico Disciplinare (SSD): MEDS-11/A

Background: Obsessive-compulsive disorder (OCD) represents a significant clinical 
challenge, frequently aggravated by co-occurring psychiatric conditions, such as Major 
Depressive Disorder (MDD). Evidence on the use of intranasal esketamine in this setting is 
limited and largely derived from observational studies. In this context, we present a clinical 
case and synthesize current evidence through a narrative review of the literature.

Methods: A 58-year-old woman with a diagnosis of treatment-resistant Obsessive-
Compulsive Disorder and a 10-year history of MDD who showed resistance to previous 
treatments (Clomipramine, Sertraline, and Clonazepam). Clinical assessment was performed 
through clinical interviews and employing psychometric scales such as Montgomery–Åsberg 
Depression Rating Scale (MADRS) for depressive symptoms and Yale–Brown Obsessive 
Compulsive Scale (Y-BOCS) for obsessive-compulsive symptoms at four different time points: 
baseline (T0), 1 month (T1), 3 months (T2), and 6 months (T3). In parallel, we performed a 
narrative review of the literature to explore evidence on the use of esketamine/ketamine in 
treatment-resistant OCD. Databases analyzed for the narrative review were 
PubMed/MEDLINE, Scopus, and Web of Science, up to June 2025, using the following 
descriptors : “esketamine,” “ketamine,” “treatment-resistant obsessive-compulsive disorder,” 
“OCD.” We included clinical studies (open-label studies, case series, and case reports) and 
excluded non-English articles, preclinical studies, irrelevant articles, and duplicates.

Results: The patient manifested a progressive and gradual global improvement in the 
clinical presentation, mirrored by an overall reduction of 55.3% in the MADRS score and 
57.6% in the Y-BOCS score compared to baseline, maintained for up to 6 months (T0: MADRS 
= 38; Y-BOCS = 33; T1: MADRS = 23; Y-BOCS = 18; T2: MADRS = 19; Y-BOCS = 15; T3: MADRS 
= 17; Y-BOCS = 14).
The review included 6 eligible studies (3 case reports, 1 open-label study, 2 retrospective 
series). Reductions in Y-BOCS scores of between 30% and 60% within 4–8 weeks, and 
maintained in a 12 months follow-up, were described in the cases included, suggesting a 
potentially meaningful effect of esketamine on OCD symptomatology. The main mechanisms 
hypothesized include glutamatergic modulation of cortico-striato-thalamic-cortical circuits 
and rapid synaptic neuroplasticity. 

Conclusion: This case supports the potential efficacy of intranasal esketamine as an add-on 
treatment in treatment-resistant OCD co-occurring with TRD, with rapid and sustained 
improvements in both depressive and obsessive-compulsive symptoms. Randomized 
controlled trials and the integration of biomarkers (e.g., glutamatergic neuroimaging) are 
needed to define optimal protocols, treatment duration, and predictors of response. 
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The assessment of severe hepatitis in Still's disease, results from the GIRRCS-AOSD 
cohort and the AIDA Still’s disease network.

Giulia Sgarlata 1, Paola Cipriani1, Piero Ruscitti1, on behalf of GIRRRCS AOSD study 

group.   

1) Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila, L’Aquila, Italy 

Scuola di Specializzazione in Reumatologia

Settore Scientifico Disciplinare (SSD): MEDS-09/C

Background: Still's disease is a rare, systemic auto-inflammatory disorder of unknown 
origin. Although the overall disease course is favourable, potentially severe multi-
organ manifestations and life-threatening complications may occur. Amongst multi-
organ features, liver involvement is common, but it is very heterogeneous, ranging 
from minimal liver enzyme elevation to potentially fatal severe hepatitis. This study 
aims to descriptively evaluate the clinical features of severe hepatitis in patients with 
Still’s disease.
Methods: An observational, multicentre, retrospective, study  was built up based on 
patients with Still’s disease included in  the GIRRCS-AOSD study group and the AIDA 
network Still's disease registry. These patients met the Yamaguchi criteria for adults 
and the PRINTO criteria for children. Patients were codified as having severe hepatitis 
according to the clinical judgement and/or elevations of transaminases greater than 
five times the upper limit and/or greater than 500 IU/L. The clinical charts of patients 
were searched for specific details about severe hepatitis, demographic characteristics, 
clinical features, laboratory markers, therapies, the presence of complications, and 
patient outcome over time.
Results: In this study, 93 patients were assessed (mean age 36.0 ± 17.6 years, 43% male 
sex); out of them, 7 patients had a paediatric disease onset. Patients were  mainly 
characterized by fever (100%), skin rash (81.7%), and arthritis (55.6%) in association 
with increases of laboratory markers and hyperferritinemia. Despite the exclusion from 
the calculation of the item related to liver involvement, the systemic score was 
averagely of 7 (7.4 ±2.2) suggesting the multi-organ disease involvement in patients 
with severe hepatitis. Potentially fatal manifestations were found in 30% of patients, 
namely macrophage activation syndrome (MAS) (20.4%) and pulmonary parenchymal 
involvement (12.0%). These complications showed a higher frequency than expected. 
High dosages of glucocorticoids (61.3%) and biological agents (58.7%), mainly antiIL-1 
inhibitors, were given to treat these patients. The severe hepatitis resolved in inalmost 
99% of patients, and mortality was 3%. The latter appears lower than othersevere 
complications of Still’s disease. After that, we compared patients whodeveloped MAS 
than others. Patients with MAS had a higher frequency ofsplenomegaly (p=0.010), a 
higher value of systemic score (p=0.004), and increasedferritin levels (p= 0.004). Finally, 
the presence of MAS was associated with thepresence of other complications (p<0.001).
Conclusion: In this study, we descriptively assessed the clinical manifestations 
ofpatients with Still's disease and severe hepatitis in a large 
international multicentrestudy. We also studied the clinical characteristics of patients 
with MAS and severehepatitis.
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Metabolic biomarkers associated with lithium treatment and clinical 

outcomes in bipolar disorder: preliminary data from a pilot study

T.Barlattani 1, S.Tamanti 1, I.Iodice 1, N.Capponi 1, L.Fagnani 1, P.Bellio 1, A.Bologna
1,V.Socci 1, M.Malavolta 1, A.Rossi 1, G.Celenza 1, F.Pacitti 1 

1) Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila, L’Aquila, 
Italy 

Scuola di Specializzazione in Psichiatria

Settore Scientifico Disciplinare (SSD): MEDS-11/A 

Background: Bipolar disorder (BD) is associated with increased cardiometabolic risk. 
Composite indices derived from routine blood tests can provide a practical estimate 
of atherogenic risk even in the absence of specialized biomarkers. This pilot study 
evaluated changes from baseline (T0) to the first available follow-up (T1) in 
composite atherogenic indices among lithium-naïve BD patients with baseline 
metabolic and inflammatory markers within the reference range.

Methods: We conducted an observational study in 9 lithium-naïve patients with BD 
with paired T0–T1 measurements. Assessments included clinical scales (YMRS, 
BDRS, BDI) and routine laboratory tests (fasting glucose, fasting insulin, full lipid 
profile, C-reactive protein). We computed HOMA-IR, QUICKI, TyG, AIP, TG/HDL, 
non-HDL cholesterol, remnant cholesterol, and Castelli indices I/II. At T1, the median 
lithium level was 0.30 mmol/L (undetectable at T0). The primary outcome was a 
composite atherogenic index (z-score), defined as the mean of the z-scores of AIP, 
TG/HDL, Castelli Indices I/II, and remnant cholesterol, with z-scores anchored to T0.

Discussion: The primary outcome was the change in the composite atherogenic 
index, which showed a consistent directional improvement in all evaluable cases 
(median Δ ≈ −0.77, T1−T0), reaching statistical significance (Wilcoxon test, p = 0.016). 
Among secondary outcomes, HDL increased (median 42→62 mg/dL) and remnant 
cholesterol decreased (18→8 mg/dL; p = 0.016), alongside reductions in TG/HDL 
(1.42→0.75) and AIP (−0.21→−0.48). Inflammatory markers remained low and stable. 
Conversely, LDL (p = 0.008), fasting glucose (p = 0.008), and HOMA-IR (p = 0.012) 
increased, with a decrease in QUICKI (p = 0.027), highlighting the need to monitor 
insulin sensitivity parameters during follow-up. In exploratory analyses, BDRS 
correlated inversely with HDL at T0 (ρ = −0.90; p = 0.037; n = 5), and BDI correlated 
positively with fasting glucose at T1 (ρ = 0.83; p = 0.042; n = 6).

Conclusion: In a small cohort of lithium-naïve patients with BD, atherogenic indices 
obtainable from routine tests show a consistent directional improvement during 
short-term follow-up. Composite indices appear easily implementable for 
personalized cardiometabolic monitoring, though larger samples and standardized 
timepoints are necessary.
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Robotic vs Laparoscopic Approach in Bariatric Surgery

Leonardo Tersigni1, Lucia Romano1, Antonio Giuliani1, Fabio Vistoli1

1) Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila, L’Aquila, 
Italy 

Scuola di Specializzazione in Chirurgia Generale

Settore Scientifico Disciplinare (SSD): MEDS-06/A

Background
Robotic assistance in bariatric surgery has expanded rapidly, driven by improved
visualization, enhanced dexterity, and superior ergonomics. However, whether these
technical advantages translate into measurable clinical benefit in One Anastomosis
Gastric Bypass (OAGB) remains unclear. This study evaluates perioperative
outcomes and weight loss efficacy of robotic versus laparoscopic OAGB.

Methods
We performed a single-center retrospective cohort study including consecutive
patients undergoing OAGB between June 2024 and July 2025. Patients were stratified
by surgical approach (robotic vs laparoscopic). Primary endpoints were Excess
Weight Loss percentage (EWL%) at 30 days and 12 months. Secondary endpoints
included operative time, length of stay, time to bowel recovery, 30-day morbidity,
reoperation, conversion, and transfusion. Multivariable regression analyses were
conducted to identify independent predictors of outcomes.

Results
Forty-seven patients were included (robotic n = 32; laparoscopic n = 15). Baseline
characteristics were comparable (mean BMI 41 kg/m²; mean age 44 years). EWL% at
30 days (16%) and at 12 months (58%) did not differ significantly between
approaches. Male sex independently predicted greater weight loss, while surgical
approach was not associated with EWL% or postoperative morbidity. Overall
complication rate was low (4.3%), with no difference between groups. Operative time
was longer in the robotic cohort without statistical significance, and length of stay
was similar.

Conclusions
In this cohort, robotic OAGB demonstrated safety and efficacy comparable to
laparoscopy. Despite theoretical technical advantages, robotic assistance did not
confer measurable clinical superiority. Given the limited sample size, adequately
powered prospective multicenter studies are needed to define the role of robotics in
bariatric surgery and identify patient subgroups that may derive specific benefit.
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Atopic dermatitis and symptoms of ADHD, depression, and anxiety in adolescents 
and adults: a study on bidirectional interaction.

Sara TRIOLO1, Lina Maria MAGNANIMI1, Arianna BASCHIERI1, Nicole
COVONE1, Andrea DE BERARDINIS1, Maria Concetta FARGNOLI1, Monica
MAZZA1, Maria ESPOSITO1

1) Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila, L’Aquila, 
Italy 

Scuola di Specializzazione in Dermatologia e Venereologia

Settore Scientifico Disciplinare (SSD: MEDS-10/C

Background: Atopic dermatitis (AD) is a chronic, relapsing inflammatory skin disease 
characterized by impairment of the epidermal barrier function and a significant 
psychosocial impact. Growing evidence suggests that AD is closely associated with 
emotional and neurocognitive disorders, including anxiety, depression, stress, and 
symptoms related to Attention-Deficit/Hyperactivity Disorder (ADHD), with possible 
age-related differences. 
Objectives: The present study aims to investigate these relationships in two distinct age 
groups—adolescents (12–17 years) and adults (≥18 years)—by integrating dermatological 
clinical assessment with validated psychometric instruments in order to explore the 
interactions between clinical and psychological domains.
Methods: Fifty-two patients with AD, diagnosed according to the Hanifin and Rajka 
criteria, were included. All participants completed standardized questionnaires to assess 
subjective disease severity (Patient-Oriented Eczema Measure, POEM), dermatology-
related quality of life (Dermatology Life Quality Index, DLQI, or Children’s DLQI, 
cDLQI), and psychological functioning. Adolescents were administered the Children’s 
Depression Inventory (CDI), the Spence Children’s Anxiety Scale (SCAS), the Childhood 
Anxiety Sensitivity Index (CASI), and the Brown Attention-Deficit Disorder Scales 
(BADDS). Adults completed the Depression Anxiety Stress Scales-21 (DASS-21), the 
Conners’ Adult ADHD Rating Scales (CAARS), and the Big Five Inventory-10 (BFI-10).
Relationships among variables were analyzed through network analysis using the 
EBICglasso method. 
Results: In the overall sample, greater AD severity was consistently associated with 
poorer quality of life. Among adolescents, POEM scores showed a strong correlation with 
cDLQI (r = 0.795; p = 0.006), while separation anxiety was significantly associated with 
greater impairment in quality of life, suggesting a specific psychosocial vulnerability 
typical of adolescence. Among adults, subjective eczema severity was significantly 
correlated with DLQI (r = 0.718; p < 0.001). ADHD symptoms showed positive 
associations with overall psychological distress (DASS-21) and negative associations with 
the trait of conscientiousness. Network analysis identified stress and conscientiousness as 
bridge variables between dermatological and psychological domains, while the DLQI 
emerged as a central node in the network.
Conclusion: Despite some limitations, including the small sample size and relatively low 
disease activity, the findings highlight the complex bidirectional interaction between AD 
and mental health, underscoring the importance of integrated care models.
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Sentinel lymph node biopsy in malignant melanoma of the skin, 

comparative analysis between standard technique with technetium99m and 

indocyanines green. Experience of a high-flow regional reference center.

Irene Tucceri Cimini 1, Marco Clementi 1, Manfredo Bruni 1, Maria Esposito 1, Fabio 

Vistoli 1

1) Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila, L’Aquila, 
Italy 

Scuola di Specializzazione in Chirurgia Generale

Settore Scientifico Disciplinare (SSD): MEDS-06/A

Background: In cutaneous melanoma lymphatic spread is an essential prognostic 
factor. Sentinel lymph node biopsy (SLNB) with preoperative lymphoscintigraphy 
and technetium99m (Tc99m) is currently the gold standard. Recent studies, however, 
describe the use of indocyanine green (ICG) as a second tracer in combination with 
Tc99m as a promising option to reduce the number of false negatives. The main aim 
of our study is to compare the concordance of radiotracer and fluorescent dye ICG in 
a consecutive series of patients.

Discussion: We conducted a prospective observational study at San Salvatore 
Hospital in L'Aquila in a period between March 2017 and May 2023. All procedures 
were performed by a single operator with standard technique in association with the 
ICG. All patients diagnosed with no-metastatic melanoma with Breslow thickness 
>0.8 mm were consecutively included in the study.
The comparative statistical analysis between the Tc99m vs ICG procedure was 
obtained through Concordance Rates Analysis. The impact of some covariates 
related to ICG use was assessed with multivariable statistical models.
127 lymph nodes were removed in 113 patients, 77 located in the groin and 50 in the 
axillary cavity. Research with fluorescence probe before skin incision of SLNs was 
possible in 37 of 127 cases (29%). Identification of SLNs using fluorescence in 
intraoperative navigation was possible in 116 of 127 cases (92%). In the multivariate 
analysis the inguinal location and low BMI in the preoperative phase and BMI alone 
in the intraoperative phase were statistically related a correct response with ICG. 

Conclusion: SLNB with Tc99m in melanoma remains the gold standard at present. 
The use of ICG has limitations, including the difficult identification of deep SLNs 
due to low tissue penetration and the limited ability to perform preoperative 
lymphatic imaging for surgical planning. However, the undoubted advantages of the 
fluorescence technique, such as the speed of execution, the lower costs and the 
absence of radiation, shouldn’t be overlooked even considering the development of 
improved dyes and new fluorescence detection technologies.
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Management of osteoporosis in rheumatic diseases: real-world evidence

L. Vallocchia 1, I. Di Cola 1, P. Cipriani 1
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Scuola di Specializzazione in Reumatologia

Settore Scientifico Disciplinare (SSD): MEDS-09C

Background: Osteoporosis is a systemic skeletal disorder characterized by reduced 
bone mineral density and deterioration of bone microarchitecture, both of which 
substantially increase the risk of fractures even after minimal or low-energy trauma. 
Osteoporotic fractures contribute significantly to the global burden of non-
communicable disease, and it is considered the fourth leading cause of chronic 
disease morbidity in Europe. Chronic inflammatory rheumatic diseases increase 
fracturative risk, due to persistent systemic inflammation and long-term 
glucocorticoid (GC) therapy. Due to diagnostic challenges, such as spinal sclerosis 
spuriously increasing bone mineral density (BMD), and a lack of specific therapeutic 
data, this study aimed to evaluate the real-world effectiveness of Denosumab, 
Romosozumab, and Teriparatide in improving BMD among patients with these 
conditions.
Methods: A retrospective observational study was conducted at the Rheumatology 
Unit of San Salvatore Hospital in L’Aquila, Italy, involving patients treated between 
August 2023 and October 2025. The cohort included 28 women with various 
rheumatic diagnoses. Patients received one of three therapies: Romosozumab, 
Teriparatide, or Denosumab. BMD was assessed via dual-energy X-ray 
absorptiometry (DXA) at baseline (T0) and after one year (T1). The change in T-score 
(ΔT = T1-T0) was analyzed using non-parametric methods, including the Kruskal-
Wallis test and Dunn’s post hoc analysis
Results: The present study evaluated 28 patients, all women, with a median age of 
70.5 years (IQR 67.5-76). Regarding pharmacological treatment, 10 patients (35.7%) 
were treated with Romosozumab, 10 (35.7%) with Denosumab, and 8 (28.6%) with 
Teriparatide. The most frequent underlying rheumatologic diseases were RA and 
UA. Across all treatment groups, median ΔT-scores were positive, indicating an 
overall improvement in BMD following therapy. The Kruskal-Wallis test revealed a 
significant difference among the three treatment groups for the lumbar site (H = 
7.228, p = 0.0269). Dunn’s post hoc analysis showed that this result was driven by a 
greater improvement 
Conclusions: All three pharmacological agents effectively improved BMD in patients 
with inflammatory rheumatic disease-associated osteoporosis. Romosozumab 
showed a superior response at the lumbar spine, while Teriparatide provided 
substantial benefits at both skeletal sites, particularly in younger patients with lower 
baseline density. These findings highlight that inflammatory-related osteoporosis 
may require distinct, tailored therapeutic strategies compared to primary 
osteoporosis. Larger, prospective multicenter studies are necessary to refine these 
individualized management approaches.
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INDOCYANINE GREEN FLUORESCENCE-GUIDED LAPAROSCOPIC SPLEEN-
PRESERVING SURGERY IN TRAUMATIC SPLENIC INJURY: A CASE REPORT

Claudia Venditti1, Marco Clementi1, Fabio Vistoli 1

1) Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila, L’Aquila,
Italy

Scuola di Specializzazione in Chirurgia Generale

Settore Scientifico Disciplinare (SSD): MEDS-06/A

Background:Splenic injury is one of the most common consequences of blunt
abdominal trauma. Management ranges from non-operative treatment and
angioembolization to surgical intervention, depending on hemodynamic stability
and injury severity. When surgery is required, splenectomy has traditionally been
considered the standard treatment; however, increasing awareness of the spleen’s
immunological role has promoted spleen-preserving techniques whenever feasible.
In hemodynamically stable patients, laparoscopic approaches are increasingly
adopted, although intraoperative identification of bleeding sites and assessment of
parenchymal viability remain challenging. Indocyanine green (ICG) fluorescence
imaging enables real-time perfusion assessment and may support conservative
surgical management.
Discussion:A 35-year-old male was admitted following a road traffic accident
resulting in polytrauma. Contrast-enhanced computed tomography revealed splenic
injury with active hemorrhage. Given the patient’s hemodynamic stability,
laparoscopic exploration was performed.

Following intravenous administration of ICG, near-infrared fluorescence 
imaging allowed real-time perfusion assessment. A clearly demarcated 
hypoperfused area corresponding to the bleeding site was identified, enabling 
selective hemostatic treatment using a topical hemostatic patch and drain 
placement, avoiding splenectomy.

No intraoperative complications occurred. The patient was transferred 
postoperatively to the Neurosurgery Department for management of 
associated injuries, with no abdominal complications requiring surgical 
reintervention.
Conclusion:ICG fluorescence imaging represents a useful tool for intraoperative
perfusion assessment in splenic trauma, supporting laparoscopic spleen-preserving
surgery and improving surgical decision-making.
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Clinical Phenotypes and Temporal Trajectories of New-Onset Arthritis 

After Acute Parvovirus B19 Infection: A Multicenter Observational Study 

from the Italian GIRRCS (Gruppo Italiano di Ricerca in Reumatologia 

Clinica e Sperimentale) Network.

Federica Viapiano, Paola Cipriani, Piero Ruscitti, on behalf of GIRRCS study group

1) Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila, L’Aquila, 
Italy 

Scuola di Specializzazione in Reumatologia

Settore Scientifico Disciplinare (SSD): MEDS-09/C

Abstract 

Background: Parvovirus B19 circulation has increased sharply across Europe and the 
United States, renewing interest in its clinical manifestations in adults. Although 
musculoskeletal involvement is well documented, contemporary data characterizing 
the phenotype and clinical course of new-onset inflammatory arthritis following 
acute B19 infection are scarce. 

Methods: We conducted a multicenter observational study involving adults who 
developed new inflammatory musculoskeletal symptoms within 4 weeks of IgM-
confirmed parvovirus B19 infection. Clinical and laboratory data were systematically 
collected, and imaging studies were performed when warranted by clinical 
evaluation. Time to complete remission was recorded, and exploratory univariate 
and multivariate regression models were used to identify predictors of symptom 
duration.

Discussion: Twenty-four adults met the inclusion criteria (mean age, 44.4±14.8 years; 
75.0% women). At presentation, the median tender-joint count was 7 (interquartile 
range [IQR], 2–15), and the median swollen-joint count was 1 (IQR, 0–5). Enthesitis 
was observed in 16.7% of patients. The mean erythrocyte sedimentation rate was 
40.6±21.9 mm per hour, and the mean C-reactive protein level was 3.96±4.41 mg per 
liter. Ultrasound frequently detected synovitis, tenosynovitis, and enthesitis; MRI 
demonstrated active sacroiliitis in selected cases. Among the 21 patients with 
available remission data, the mean duration of symptoms was 37.9±35.6 days 
(median, 21; IQR, 10–60). C-reactive protein level was the strongest predictor of 
delayed remission (univariate β=2.86 days per mg per liter; multivariate β=2.95 days 
per mg per liter).

Conclusion: Acute parvovirus B19 infection in adults is associated with a broad 
spectrum of inflammatory musculoskeletal manifestations involving peripheral 
joints, entheses, and—in select cases—the axial skeleton. Systemic inflammatory 
burden, particularly C-reactive protein level, is the principal determinant of disease 
duration. 
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