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Rethink inflammation in neurodegeneration

% & 2 Professor Eric J. Huang

Joseph M. Davie Distinguished Professor & Chair, Department of Pathology & Immunology,
Washington University School of Medicine in St. Louis, USA

Neuroinflammation is a key driver of neurodegenerative diseases. While most studies focus on
brain’s innate immune cells microglia, much less is known on how the adaptive immunity contributes
to neuroinflammation and neurodegeneration. My lecture focuses on the disease mechanism of
frontotemporal dementia (FTD), a common neurodegenerative disease that affects patients younger
than 60 years old. Previously, we have shown that mutations in a common FTD gene, Progranulin
(GRN), leads to aberrant microglia activation that promotes circuit-specific synaptic pruning during
brain aging. Using single-cell transcriptomics in Grn mutant mouse brain, iPSC-derived cortical
organoids, and postmortem brain tissues from FTD-GRN patients, we showed that Progranulin-
deficient microglia and astrocytes cooperatively disrupt glia-vascular-neuronal homeostasis and
promotes synaptic degeneration, neuronal stress, and TDP-43 proteinopathy. Furthermore, our most
recent results show that dysfunction in the adaptive immune system can further aggravate
neurodegeneration in a brain region-specific manner. Together, these results underscore the

cooperative role of innate and adaptive immune dysfunction in promoting neurodegeneration in FTD.
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Renaissance in nephrology: future perspectives of management of kidney disease
Professor Masaomi Nangaku

The University of Tokyo Hospital, Japan

Recent years have seen major advances in the treatment of chronic kidney disease (CKD). While
what we could do in the past was to prescribe RAS inhibitors to slow disease progression, we have a
number of new treatment modalities, including SGLT2 inhibitors, non-steroidal mineralocorticoid
receptor antagonists, and GLP-1 receptor agonists.

Digitalization is also becoming increasingly important. Al is increasingly being used to identify

patients at highest risk for progression and enable individualized treatment strategies. Furthermore,



telemedicine is giving patients easy access to medical management. Over the next decade, it is likely
to become part of a broader digital nephrology ecosystem that integrates remote monitoring, Al,
wearable technologies, and precision medicine. The future of telemedicine in kidney disease is likely

to be characterized by continuous, proactive, and personalized care rather than episodic clinic visits.
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Preventive medicine reimagined: lessons from colorectal cancer prevention
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Communication between internal stem cell niche and the external environment for hair
regeneration

AR 2R

A FF A

HA St ftb b a s SRRV SR s ARy - B
LR AL AL PIBIEPE > £ F L F g R T 4 FﬁPu# E I N X ]
¢s§@‘$m' AR e L L2 hmRE 4 kp L fiRwie o BB R DT AT B P R
TOF e BT chh AR S LR B g 0 £ KR m”?mﬁﬂ%ﬁi R SR R

_\?



BTN MR it o URRA R KA S L iR wie A o L fiR e 5
THAl AP e B Y e R AL 2 B AR5 D e TR
BRETRE ) NE R LEB Y o AT FEY > ARPHEL Rz iR AoR @ £ fiF
e E Rt BB EE R R o A RS R A o ks L s m A T IR
951 g L E b o drie 1S U LB S & 55 dn e B ARIT R s n e 2 [ en S BHE 2 K L L K iR
dmie o AMEF P EARBAT ANSR  F F S S HE AR RIS K K

For most mammals, hair serves as the first barrier that protects and insulates our body from
external insults. When skin is injured or the hair coat is impaired, prompt transition from a resting to
a growing phase to regenerate new hair enables timely recovery of this important protective barrier.
Hair follicle regeneration is powered by epithelial hair follicle stem cells (¢eHFSC) whose activity is
subject to tight regulation by their niche. In adaption to the ever-changing external environment and
environmental insults, eHFSC niche must be endowed with the ability to detect them and responds
adaptively to modulate eHFSC activity for organismal needs. Using HFSCs as a model, we categorize
the eHFSC niche cells are categorized into 3 functional modules, including signaling, sensing and
message-relaying. In this talk, I will demonstrate how the eHFSC niche enables eHFSCs to detect
external light and temperature changes for hair follicle regeneration. I will also talk about how
inflammation triggered by skin irritation and injury activates eHFSCs by promoting metabolic
communication between eHFSCs and the adjacent adipocytes. Targeting these pathways can be new

strategies for the treatment of alopecia.
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Segmentation-free foundation-model embeddings versus tumor-region radiomics for landmark
progression-free survival in unresectable HCC under first-line atezolizumab—bevacizumab
Mm%
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Objectives : A locked whole-liver delta computed-tomography (CT) radiomic signature previously
showed an independent but statistically inconclusive incremental association with progression-free
survival (PFS) in unresectable hepatocellular carcinoma (HCC) under first-line atezolizumab plus
bevacizumab (A + B). We asked whether refining the volume of interest (VOI) to the tumor and its
margin, using the first on-treatment scan rather than the pre-to-on-treatment change, and replacing
handcrafted features with a segmentation-free radiology foundation-model embedding (Pillar-0),
improves landmark PFS prediction within an identical bias-aware framework.

Methods : We reused a locked cohort of 150 patients with unresectable HCC treated with first-line

A + B at three sites of a single health network. The primary analysis was a landmark model with the



first on-treatment portal-venous CT as the time origin (98 patients at risk, 50 events). Four image
representations were compared head-to-head: whole-liver radiomics, tumor plus 10-mm margin,
tumor plus 5-mm margin (107 IBSI-compliant features each), and a 1152-dimensional Pillar-0
volumetric embedding requiring no segmentation. Each representation was combined with
prespecified clinical covariates in a leakage-safe pipeline (in-fold correlation pruning, univariate
screening, LASSO-Cox; embeddings via in-fold principal-component analysis), evaluated by out-of-
fold C-index, time-dependent AUC, and Kaplan—Meier stratification over 5-fold x 5-repeat cross-
validation. Differences from the whole-liver reference were assessed by paired bootstrap.

Results : Refining the VOI raised the out-of-fold C-index from 0.634 (whole liver; risk stratification
not significant, hazard ratio [HR] 1.53, p = 0.13) to 0.699 (tumour + 10 mm) and 0.684 (tumour + 5
mm; HR 2.21, p = 0.007); margin width was immaterial. The segmentation-free Pillar-0 embedding
reached the highest discrimination (C 0.726) and the strongest stratification (HR 3.38, p < 0.001;
median PFS 7.0 vs 20.7 months), without any manual input; adding radiomics to the embedding did
not improve it. The on-treatment scan outperformed both baseline imaging and the delta change
across every representation. All confidence intervals overlapped and no representation was
statistically superior to another; permutation testing confirmed a genuine but modest signal (p =
0.032), and clinical covariates alone were non-discriminatory in the landmark population (C 0.512).
Nine feature-selection algorithms, fifteen phase combinations, explicit VOI weighting, tree-based
models, and collinearity handling did not exceed this ceiling.

Conclusions : Under a bias-aware landmark design, a segmentation-free foundation-model score
matched or exceeded tumour-region and whole-liver radiomics for PFS prediction while eliminating
manual segmentation, and a tumour-margin VOI clearly outperformed the whole-liver signature.
Because internal confidence intervals overlap and the development cohort is near-single-institution,

external validation of the locked scores in an independent cohort is required before any clinical use.
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High-resolution MRI and evolving treatment strategies in rectal cancer: from total neoadjuvant
therapy to organ preservation
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Background: This study assesses the role of contrast-enhanced (CE) T1-weighted MRI in improving
response assessment for rectal cancer patients undergoing TNT and its integration with T2-weighted
imaging and DWI using decision tree analysis.

Methods: A retrospective analysis was conducted on rectal cancer patients between January 2020
and December 2022 who underwent TNT followed by MRI-based response assessment, including
T2-weighted imaging, DWI, and CE T1-weighted MRI. Their diagnostic performance was assessed
using receiver operating characteristic analysis. Logistic regression was performed to identify
predictors of CR. Finally, a decision tree model was constructed to determine the optimal combination
of sequences for predicting CR.

Results: A total of 124 rectal cancer patients (mean age 58 + 12 years; 89 men) were analyzed, of
whom 45 (36%) achieved CR. CE T1-weighted MRI demonstrated superior predictive performance
(AUC = 82.3% [75.0—88.7]) compared to DWI (78.6% [71.1-85.9]) and T2-weighted imaging
(74.5% [66.5—82.4]). In the two sequences combinations, the combination of DWI and CE T1-
weighted MRI achieved the highest AUC of 82.9% (75.7-89.8), with an accuracy of 85.5%
(79.0-91.9), sensitivity of 73.4% (60.0—86.0) and specificity of 92.4% (85.9-97.6), outperforming
the other combinations. Finally, the decision tree model integrating three sequences achieved an AUC
0f90.1% (83.7-95.6), with an accuracy of 86.4% (80.6—91.9), a sensitivity of 77.6% (62.5-91.8) and
a specificity of 91.2% (81.7-97.6).

Conclusion: Integrating CE T1-weighted MRI with other sequences enhances CR prediction in rectal
cancer patients undergoing TNT, supporting its inclusion in routine MRI for improved response

assessment.
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Microplastics and human health risks across the life cycle: from fetal development to aging
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Regenerative medicine is redefining the therapeutic paradigm in urology by shifting the goal of
treatment from symptom control or structural replacement toward restoration of tissue integrity and
function. Over the past decade, the field has expanded from conventional stem cell transplantation to
a broader spectrum of regenerative strategies, including mesenchymal stromal/stem cells (MSCs),
autologous regenerative cells, platelet-rich plasma (PRP), secretome and extracellular vesicle-based
therapies, biomaterial scaffolds, tissue engineering, and three-dimensional bioprinting. These
approaches are being investigated across a wide range of urological disorders, including stress urinary
incontinence, erectile dysfunction, interstitial cystitis/bladder pain syndrome, neurogenic lower
urinary tract dysfunction, radiation-induced bladder injury, and complex urethral or bladder
reconstruction.

Early regenerative strategies were largely based on the concept that transplanted stem or
progenitor cells could engraft and directly replace damaged urothelial, smooth muscle, neuronal, or
vascular cells. Accumulating experimental evidence, however, has substantially changed this concept.
The therapeutic effects of MSCs appear to depend predominantly on paracrine mechanisms involving
immunomodulation, angiogenesis, neuroprotection, inhibition of apoptosis and fibrosis, extracellular
matrix remodeling, and activation of endogenous repair pathways. This mechanistic transition has
stimulated the development of cell-free regenerative therapies using conditioned media and
extracellular vesicles, which may reproduce important biological effects of stem cells while
potentially offering advantages in manufacturing, storage, safety, and therapeutic standardization.

Several regenerative strategies have already crossed the boundary from experimental research
to early clinical investigation. Autologous muscle- and adipose-derived cell therapies have been
evaluated in patients with stress urinary incontinence and erectile dysfunction. Intravesical PRP has
shown encouraging signals of urothelial repair and symptom improvement in interstitial
cystitis/bladder pain syndrome, while periurethral PRP is being explored for sphincteric insufficiency.
More recently, human embryonic stem cell-derived MSCs have entered early-phase clinical trials for
interstitial cystitis. In reconstructive urology, autologous cell-seeded tissue-engineered oral mucosal
grafts represent one of the most advanced examples of successful translation of regenerative
technology into human urethral reconstruction.

Despite these advances, a substantial gap remains between experimental success and routine
clinical practice. Many studies are limited by small sample sizes, heterogeneous cell sources and
processing protocols, variable dosing and delivery techniques, short follow-up, and inconsistent

outcome measures. For extracellular vesicles and other cell-free products, standardized isolation,



characterization, potency testing, and manufacturing remain critical prerequisites for clinical
translation. Furthermore, tissue regeneration in the urinary tract requires not only histological repair
but restoration of highly coordinated epithelial, muscular, neural, vascular, and biomechanical
functions.

The next phase of regenerative urology is therefore likely to move beyond simple cell
transplantation toward engineered and precision regenerative platforms. Integration of biomaterials,
bioactive molecules, extracellular vesicles, patient-derived cells, organoid technology, and three-
dimensional bioprinting may enable spatially controlled and disease-specific tissue repair. The central
challenge is no longer whether regeneration can be demonstrated experimentally, but whether
biologically meaningful regeneration can be translated into durable, reproducible, safe, and clinically
relevant functional recovery. Regenerative urology is now entering this critical translational phase, in
which rigorous clinical evidence and manufacturing standardization will determine which of today’s

promising technologies ultimately become tomorrow’s clinical therapies.
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From clinical syndrome to biological diagnosis: the emerging era of precision medicine in
dementia
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Alzheimer's disease (AD) diagnosis has undergone a paradigm shift from a syndromic, clinical
diagnosis to a biological diagnosis defined by molecular biomarkers. This lecture will review the
evolving framework of biological diagnosis and its impact on modern dementia care. We will first
introduce the current biomarker landscape, including molecular imaging with amyloid and tau PET,
FDG-PET, and cerebrospinal fluid and plasma biomarkers, highlighting their complementary roles in
detecting Alzheimer's pathology. We will then discuss the clinical implications of biological
diagnosis, including improving diagnostic accuracy, differential diagnosis, prognostic assessment,
and guiding eligibility for and discontinuation of disease-modifying therapies. Finally, the lecture
will emphasize that biomarkers should not be interpreted in isolation. Their greatest value lies in
integration with comprehensive neurological evaluation, cognitive phenotyping, and recognition of
co-pathology in specialized memory clinics. By combining molecular biomarkers with clinical
expertise, biological diagnosis can support more accurate, personalized, and patient-centered

dementia care.
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Inflammatory skin diseases encompass a heterogeneous group of disorders with diverse clinical
manifestations and complex pathogenic mechanisms. Although conventional treatments, including
topical agents, phototherapy, antihistamines, and systemic immunomodulators, remain important
therapeutic options, many patients have inadequate responses, recurrent disease, or treatment-related

adverse effects. Advances in the understanding of immune pathways and disease-specific molecular



mechanisms have led to the development of targeted therapies for several inflammatory dermatoses.
In chronic spontaneous urticaria, emerging treatments targeting immunoglobulin E, mast cells, and
related signaling pathways have expanded therapeutic possibilities for patients with refractory disease.
For prurigo nodularis, biologics targeting type 2 inflammation and neuroimmune interactions have
demonstrated significant efficacy in reducing pruritus and skin lesions. In vitiligo, treatments
targeting the Janus kinase—signal transducer and activator of transcription pathway have introduced
anew era of mechanism-based therapy and may improve repigmentation outcomes. This presentation
will review recent advances in the pathogenic understanding, emerging therapeutic targets, and
evolving treatment strategies for chronic spontaneous urticaria, prurigo nodularis, vitiligo, and other

inflammatory skin diseases.
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The term "Menstrual cycle" is commonly associated with human reproduction; however, true
menstruation is remarkably uncommon among mammals. Most mammalian species experience
an estrous cycle, whereas only a small number—including humans, some non-human primates, the
African spiny mouse, elephant shrews, several bat species, undergo true menstruation.

In humans, the menstrual cycle is regulated by the hypothalamic—pituitary—ovarian (HPO)
axis. Sex steroid hormones including gonadotropin-releasing hormone (GnRH), follicle-stimulating
hormone (FSH) and luteinizing hormone (LH) regulate follicular development, ovulation, and corpus
luteum formation within the ovary. Estrogen and progesterone produced by the ovaries coordinate
cyclic changes in the endometrium. A typical menstrual cycle consists of three phases: follicular
phase, ovulation, and luteal phase. If fertilization and implantation do not occur, progesterone levels
decline, triggering breakdown and shedding of the functional layer of the endometrium, which results
in menstrual bleeding.

A defining feature of menstruating species is spontaneous decidualization, in which the uterine
lining prepares for implantation before an embryo is present. When pregnancy fails to occur,

progesterone withdrawal initiates inflammatory responses, vascular remodeling, and endometrial



shedding. This mechanism distinguishes menstruation from the estrous cycle and is considered a key
evolutionary innovation in species with highly invasive placentation.

In contrast, the vast majority of mammals, such as dogs, cats, cattle, horses, pigs, sheep, and
rodents like mice and rats, experience an estrous cycle rather than menstruation. During the estrous
cycle, the endometrium is generally reabsorbed rather than shed if pregnancy does not occur. Females
become sexually receptive only during estrus, commonly known as "heat," when estrogen levels are
elevated and ovulation is imminent. Behavioral changes during estrus include increased vocalization,
pheromone release, restlessness, and the adoption of mating postures such as lordosis. Males respond
by detecting female pheromones through the vomeronasal organ, often displaying the characteristic
Flehmen response.

A common misconception involves vaginal bleeding in female dogs. Although dogs exhibit
bloody vaginal discharge during proestrus, this bleeding is not menstruation. Instead, it results from
estrogen-induced vascular congestion and increased permeability of superficial capillaries within the
reproductive tract, rather than breakdown of the uterine lining. Thus, canine bleeding indicates the
onset of reproductive receptivity rather than the completion of an infertile reproductive cycle.

True menstruation has evolved independently in only a few mammalian lineages, illustrating an
example of convergent evolution. These species also exhibit menopause-like reproductive senescence
or hormone-dependent behavioral changes that resemble aspects of human premenstrual syndrome
(PMS).

The evolution of menstruation remains an active area of research. One widely accepted
hypothesis proposes that spontaneous decidualization evolved to protect maternal tissues from highly
invasive embryos by allowing the uterus to assess embryo quality before implantation. If implantation
fails, the prepared endometrium must be removed and regenerated, resulting in menstruation. Because
spontaneous decidualization is energetically costly, most mammals have instead evolved the more
economical strategy of endometrial resorption during the estrous cycle. Consequently, true
menstruation remains an evolutionary rarity despite the enormous diversity of mammalian species.

In summary, the menstrual cycle represents a specialized reproductive strategy characterized by
spontaneous decidualization, cyclic endometrial shedding, and continuous sexual receptivity. In
contrast, the estrous cycle, which predominates among mammals, emphasizes efficient endometrial
conservation and mating restricted to fertile periods. These contrasting reproductive strategies reflect
different evolutionary solutions to reproductive success and maternal investment, illustrating how

natural selection has shaped reproductive physiology across mammalian species.
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Clinical anesthesia decision-making in the GLP-1 era: hold, postpone or modify
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Glucagon-like peptide-1 receptor agonists (GLP-1 RAs) are increasingly prescribed for type 2
diabetes and obesity, creating new challenges for perioperative management. Their effects on gastric
emptying have raised concern that patients may retain significant gastric contents despite adherence
to conventional fasting recommendations, potentially increasing the risk of regurgitation and
pulmonary aspiration during anesthesia. At the same time, routine discontinuation of GLP-1 RAs
may result in unnecessary surgical delays, disruption of metabolic therapy, and inconsistent
perioperative practice.

This presentation will focus on the practical sedation or anesthesia question before surgery:
should GLP-1 RAs be withheld, should procedure or surgery proceed as planned, or should the
anesthetic strategy be modified? Current evidence and evolving recommendations will be reviewed
with emphasis on treatment phase, dosing schedule, gastrointestinal symptoms, comorbid conditions
associated with delayed gastric emptying, surgical urgency, and the consequences of withholding
therapy. A structured perioperative decision pathway will be discussed for patients who have

continued GLP-1 RAs before surgery, including considerations for proceeding with standard



anesthesia, adopting full-stomach precautions, using rapid sequence induction and tracheal intubation,
modifying the anesthetic technique, or postponing elective surgery.

The role of gastric point-of-care ultrasound as an adjunct when gastric status remains uncertain
will also be briefly integrated into the decision-making framework. Rather than applying a universal
“hold” rule, perioperative management should increasingly rely on individualized aspiration-risk
assessment and multidisciplinary decision-making. This lecture aims to provide anesthesiologists
with a practical framework for deciding when to hold, when to proceed, and when to modify the
anesthetic plan in patients receiving GLP-1 RAs.
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Osteoporosis remains underdiagnosed globally, largely due to limited accessibility of dual-
energy X-ray absorptiometry (DXA). Artificial intelligence (Al)-based bone mineral density (BMD)
estimation from routine radiographs offers a scalable solution for opportunistic assessment without
additional imaging burden. We evaluated the clinical utility of Al-driven X-ray analysis across three
domains: screening, treatment monitoring, and fracture prediction.

For screening, a cross-sectional study of 578 participants compared Al-based tools with
traditional questionnaire-based methods. Deep Xray achieved superior diagnostic performance for
lumbar spine osteoporosis (AUC 0.960), significantly outperforming conventional tools such as
OSTA (AUC ~0.75). Threshold optimization improved sensitivity to 83.9% while maintaining high
specificity (93.8%), demonstrating that a single Al tool can outperform multimodal strategies and
provide an efficient screening approach.

For treatment monitoring, 601 patients with 1202 paired radiograph-DXA measurements were
analyzed across anabolic, antiresorptive, and untreated groups. Al demonstrated excellent cross-

sectional agreement with DXA (ICC up to 0.92) regardless of treatment status. However, longitudinal



performance varied, with Al underestimating BMD gains during anabolic therapy (DXA +10.0% vs
Al +6.9%, p=0.009) and showing limited agreement in dynamic treatment conditions.

A multicentre study (n=600) confirmed excellent baseline accuracy (r=0.93; ICC=0.90) but only
moderate longitudinal agreement (ICC=0.52), indicating that Al remains less reliable for tracking
treatment response.

For fracture prediction, a 6.4-year follow-up study of 540 participants demonstrated excellent
agreement between Al- and DXA-derived BMD (r=0.943; ICC=0.934). Al-derived BMD predicted
vertebral and hip fractures comparably to DXA and showed superior discrimination for all-site
fractures (AUC 0.699 vs 0.677, p=0.042).

Lower Al-derived BMD was significantly associated with increased fracture risk, supporting its
prognostic value.

In conclusion, Al-based BMD estimation from routine radiographs provides a practical and
scalable approach for osteoporosis screening and fracture risk prediction, particularly in settings
where DXA is unavailable. While cross-sectional accuracy is robust, limitations in longitudinal
monitoring—especially during anabolic therapy—highlight the need for further refinement.
Integration of Al into routine clinical workflows has the potential to improve early detection, expand

access to care, and enhance population-level osteoporosis management.
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Clinical practice of Lu-177-PSMA radioligand therapy: from pivotal trials to personalized
decision-making in Taiwan
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Multidisciplinary team (MDT ) collaboration in prostate cancer: the pivotal role of nuclear
medicine in mCRPC sequential therapy
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Future prospects: novel tracers, automated quantification, and the emergence of alpha-particle
therapy
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Uro-oncologists' perspectives and expectations on nuclear medicine: optimizing long-term
management strategies for prostate cancer
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Prostate cancer management has evolved into a complex, multidisciplinary continuum extending
from localized disease through biochemical recurrence, metastatic hormone-sensitive disease, and
castration-resistant disease. This talk reviews the current landscape of prostate cancer care from a
uro-oncologic perspective, with particular attention to the points at which nuclear medicine —
through both PSMA-PET imaging and radioligand therapy — intersects with and increasingly
redefines established treatment pathways.

Historically, treatment decisions across the disease trajectory have been constrained by the
limited sensitivity and specificity of conventional imaging modalities, including computed
tomography and bone scintigraphy, particularly at low PSA levels. This limitation has affected staging
accuracy prior to definitive local therapy, timely detection of recurrence, and appropriate patient
selection for metastasis-directed therapy. The introduction of PSMA-PET has substantially altered
this picture, demonstrating superior detection rates for nodal and distant metastases and prompting a
re-evaluation of risk stratification and treatment sequencing across multiple disease states. This
review synthesizes available evidence on the clinical impact of PSMA-PET on management decisions,

while highlighting persistent uncertainties regarding the correlation between imaging-based



upstaging and long-term oncologic outcomes, and the current lack of consensus on PSMA-PET-
guided treatment intensification.

The review further examines the expanding role of radioligand therapy, particularly Lu-177-
PSMA-617, within the treatment algorithm for metastatic castration-resistant prostate cancer, drawing
on pivotal trial evidence establishing its efficacy and safety profile, as well as emerging data on
Actinium-225-based approaches. These developments are considered in the context of existing
systemic therapy options — androgen deprivation therapy, androgen receptor pathway inhibitors,
taxane chemotherapy, and bone-targeted agents — with emphasis on sequencing considerations,
patient selection criteria, and the practical challenges of integrating theranostic approaches into
routine urologic and oncologic practice.

Beyond individual modalities, this review addresses the broader systemic requirements for
optimizing long-term prostate cancer management: the need for standardized, evidence-based criteria
to guide PSMA-PET-informed treatment decisions; structured referral pathways and shared-care
models between urology and nuclear medicine; multidisciplinary tumor board integration; and long-
term monitoring frameworks for patients receiving radioligand therapy. Gaps in prospective outcome
data, particularly regarding survival benefit associated with imaging-directed treatment changes, are
identified as a priority area for future trial design.

In conclusion, nuclear medicine has moved from a peripheral diagnostic role to a central position
within the evolving prostate cancer management framework. Realizing its full clinical benefit will
require closer alignment between urology and nuclear medicine in clinical decision-making, trial
design, and long-term patient follow-up. This review provides general physicians with an integrated
overview of the prostate cancer management landscape and clarifies the specific junctures at which

nuclear medicine can meaningfully contribute to individualized, evidence-based patient care.
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Pediatric COVID-19 remains a significant public health concern, with varying clinical
presentations and potential long-term effects. The burden of pediatric COVID-19 is often
underestimated, with seroprevalence studies revealing a significant proportion of undiagnosed cases.
Emerging SARS-CoV-2 variants continue to impact disease severity. The most common clinical
manifestations include upper respiratory infections, fever in infants, and pneumonia.

Children can also experience long COVID, with symptoms persisting in approximately 26% of
cases. These include fatigue, dyspnea, headache, prolonged cough, neuropsychiatric symptoms, and
pulmonary dysfunction. Two-dose vaccination significantly reduces the risk of severe disease (80-
90%), MIS-C (80-90%), and long COVID (~50%). Vaccination also protects against neurological

symptoms such as brain fog and memory deficits.



While pediatric COVID-19 severity has declined due to vaccination and population immunity,
young children and those with underlying conditions remain at higher risk. Multidisciplinary
management is essential for children with long COVID. Continued vaccination efforts are crucial in

preventing severe outcomes and long-term complications in children.
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Immunological disorders encompass a broad spectrum of conditions, including
immunodeficiency, allergy, and autoimmunity, with diverse clinical manifestations ranging from
recurrent infections to chronic inflammation and immune dysregulation. Appropriate laboratory
evaluation is essential for identifying underlying immune abnormalities, establishing an accurate
diagnosis, and guiding subsequent clinical management. Given the increasing complexity of available
immunological assays, a systematic understanding of their indications, diagnostic performance, and
limitations is crucial for optimal utilization in clinical practice.

Immunological assessment generally begins with screening tests that evaluate the overall status
of the immune system. These include complete blood count with differential, serum immunoglobulin
quantification, complement studies, lymphocyte subset analysis, and functional assays when

indicated. Such investigations facilitate the evaluation of both primary and secondary



immunodeficiencies and provide an integrated assessment of humoral and cellular immune function.

The evaluation of allergic diseases relies on the integration of clinical history with laboratory
findings. Commonly employed diagnostic tools include serum allergen-specific IgE assays, total IgE
measurement, and selected in vitro tests that complement conventional allergy assessment. Cell
assays, including basophil activation test (BAT) or mast cell activation test (MAT), are becoming
applicable in clinical use and help improve allergen identification.

Autoimmune disorders are another category of immunological problems that distract patients’
daily lives. Laboratory investigation of autoimmune diseases primarily involves the detection and
characterization of autoantibodies, including antinuclear antibodies (ANA), extractable nuclear
antigen antibodies (anti-ENA), disease-specific autoantibodies and a variety of autoantibody panels.
These assays provide valuable diagnostic and prognostic information but require careful
interpretation.

A practical approach to immunological assessment requires integration of laboratory findings
with clinical manifestations, disease pretest probability, and the analytical characteristics of individual
assays. Understanding the diagnostic utility and limitations of commonly used immunological tests
enables appropriate test selection, improves diagnostic accuracy, and supports evidence-based

management of patients with suspected immune-mediated disorders.

E8-2

P LY LR EE

e

EAFEAEFL ) LA FETURFRIEFLS o

TERAFRELREEFE > LU Ebd pRECERL ARl o TR R
W RERE A GEFGE RN FHRFAFECAL T RS DT I}%I“'A\E
EROBRGIER Y B FERDES o AL BAFAMRT A ﬁf&,&'ﬁ’#’ S ELROE
BT A AR 2 #m%%’vrmhﬁéﬁﬁww4%#%ﬁﬁyﬁf’é‘%?ﬁﬁﬁ
w R RR ETRA L R BRG] o FEP FREP ERRRE LA LRI WA RER €
(National Institute on Aglng—Atheimer’s Association, NIA-AA) B ATk 112 2 & L& %4
E e EETRAER R GF R PR A RLEER G AR o BRI E Y
B2 w s Ppikie (blood based blomarkers) ¢ 3 AP42/40 ratio ~ p-tau217 ~ p-taul 81 ~ GFAP
22 neurofilament lightchain (NfL) % > 34 H &g ¥ 8Pl 2 2 3 2 PS5 2 M2
STk BT E F fTB o st o :ﬁ%é‘ﬁxﬁr”\i}g]ﬂ RETEIFRERER B 7 FEdk
AR EL PRl AR TAS AR FRE - BA PP LI ERY LR 2 PR
PR R R RS L ) AR S A R s ANCEIE LR R

E8-3
£ ATFRTR L iR ¥l £
Novel biomarkers and diagnostic tools for post-COVID syndrome

7 oo %



e & ARk F £

Post-COVID-19 syndrome (PCS) /& #7513 ¥ & § € i B I p AR B35 A B i
BERMpt hd FRf L¥RLR2ATRIFVIRE ST PFRAPELRL > FlptFy
LETE M TR e A - A PR T AT 0 ¥ § PCS Bg#eREIE I REREE R
Mtk ¥ g ¥ (ME/CFS) ) i 87 > 5 F e i € fHRmE TP o BB o
B iF o RHARIIRDF S5 AL BT REARE TEAFES R, T FL R
A R R BRI R I L ER R e e B4 o L ¢
7RI e o G 39 TR (GPCR) p WHdl- 54 s 7 1 ’gﬁl% i B
i X MenF g M SRR MBERL I MAAAT P AN LTy M2 b
s VAR B L PCS s A HHESBES S o ¥ b5 47§ 4 Mk F CSa > TGF-B1 > o
LR F 39 Gliomedin ek & v B L 8T R4 B3/ G FA SRk G A PRATE o 2 A4
)0 B B A 47 BT K ATS R A T a5 F § HLA-DQAL 414 & FOXP4 AT 2 » Fi¥ER
A :;;‘ﬁé’f, '}ﬁ‘% 7% £ GPCR p $FcnA 4 - AP o i BiRE B > w o« ¥ WRIIA
Btz B gl iR g La e L TG Kk - BHITFE o F A TH R
M AP EmARM O PCS Lo A5 5 H A REV DR EF R blAcp B B EFRAE
Pk i e f& (Oxaloacetate ) % %31,%‘ G RaPRMAERE > TRl 2 BB (TCA
cycle) » #x & @ Jﬂ" g F MR A 225 B {8 5 g (Post-Exertional Malaise) ; ™ % 4R 4F88 N &R )
® 4 GPCR p I EE &+ > Tk 7 i 3 LR i 2 ( Immunoadsorption ) % if 37 o

E9-1
PRATOISELEBE
§ w5

FAFRBAR 42 Frl g AP

The mRNA and DNA vaccines have been rapidly developed as promising approaches for the
prevention and treatment of diseases. Several mRNA vaccines have been approved and widely used
worldwide to prevent COVID-19. Compared with traditional protein- or virus-based vaccines, nucleic
acid vaccines offer several important advantages. First, the manufacturing process for nucleic acid
vaccines is relatively simple and rapid, allowing production to be quickly scaled up in response to
emerging pathogens. By contrast, traditional vaccine production methods, such as embryonated
chicken egg-based or cell culture-based systems, generally require longer production and
development times. Second, nucleic acid vaccines do not contain infectious components, thus there
is no need for viral inactivation and the complexity associated with purification. Third, the success of
mRNA COVID-19 vaccines has demonstrated their remarkable ability to induce potent protective
neutralizing antibody responses. Despite these advantages, nucleic acid vaccines still face several
challenges, including molecular instability, inefficient cellular delivery, and the need for specialized
storage conditions. In addition, mMRNA vaccines may cause local or systemic inflammatory reactions
in certain populations. Many efforts are therefore being made to improve vaccine formulation, storage

stability, cellular delivery, and the induction of strong and antigen-specific immune responses. In this



talk, we will introduce the fundamental concepts of nucleic acid vaccines, discuss their potential
challenges, and highlight recent advances in the development and application of nucleic acid vaccines,

with a particular focus on mRNA vaccines.
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Human papillomavirus (HPV) has been recognized as the causative agent of cervical cancer and
a subset of other anogenital and head and neck cancers. Thus, HPV-related cancers and their
intraepithelial neoplasia precursors could potentially be controlled by generating HPV-specific
immunity. High-risk HPV types 16 and 18 are responsible for over 70% of all cases of cervical cancers.
Currently, the licensed preventive HPV vaccines based upon L1 virus-like particles (VLPs), are
effective for protection against new infections by the HPV genotypes included in the vaccines, but
they are not able to control established infections or precursor lesions. As a result, there is an unmet
need for the development of therapeutic HPV vaccines. In particular, the early viral oncoproteins, E6
and E7, are promising target tumor antigens being expressed early and throughout the viral life cycle
as well as being requisite to maintain the transformed precancerous state. Studies in animal models
suggest that vaccination targeting the early HPV proteins such as E7 can generate therapeutic as well
as protective effects. On the other hand, vaccination with L2 induces cross-type neutralizing
antibodies that mediate broader protection as compared to L1 VLPs in multiple animal models.
However, vaccines target L2 are not able to control established infections. Quite a lot of evidence
suggest that cell-mediated immune responses are important in controlling established HPV infection
and associated neoplasia. Naked DNA vaccines can generate potent cellular immunity by delivering
foreign antigen to APCs that stimulate CD4+ and CD8+ T cells, whereas protein-based vaccines are
typically less effective at inducing therapeutic immunity. Naked DNA plasmid vaccines are well
tolerated, easy and inexpensive to prepare on a large scale with high purity and high stability even at
ambient temperature and can be engineered to express antigenic peptides or proteins. Prof. TC Wu’s
team has also proven that fusion to CRT boosts the CD8 T cell response by >50-fold and results in
potent therapeutic responses in mice. Gene gun and electroporation administered pPNGVL4a-CRT/E7
(detox) generated significantly higher levels of E7-specific antibodies in mice compared to
conventional IM administration. Recent and ongoing clinical trials, for example, administration of
the VGX-3100 DNA vaccine targeting HPV16/18 E6/E7 and delivered by IM electroporation with a
CELLECTRA device demonstrated efficacy against HPV16/18-associated CIN2/3 in a double blind,
placebo-controlled phase IIb study; 49.5% of vaccine recipients and 30.6% of placebo recipients had
histopathological regression (p = 0.034). Another phase I study, IM administration using TriGrid
electroporation of GX-188E DNA that expresses a fusion of HPV16/18 E6/E7 sequences with FIt3L
was associated with complete histologic and virologic clearance within 36 weeks of vaccination. In
a pilot study in HPV16+ CIN2/3 patients in which pNGVL4aCRTE6E7L2 DNA was administered



IM using TriGrid electroporation, around 2/3 patients cleared their HPV16 infections and CIN2/3
disease. The phase II study is ongoing in Taiwan and the US. The continued progress in therapeutic
HPV DNA vaccine development holds great promise to effectively treat HPV infections and HPV-

associated malignancies.
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