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The integration of virtual reality (VR) and artificial intelligence (AI) has created new
opportunities for experiential and scalable medical education, particularly in time-critical fields such
as acute stroke care. Accurate neurological examination, rapid clinical reasoning, and standardized
assessment using tools such as the National Institutes of Health Stroke Scale (NIHSS) are essential
competencies for clinicians managing acute ischemic stroke. However, traditional educational
approaches, including lectures and video-based learning, may not sufficiently bridge the gap between
knowledge acquisition and clinical performance. To address this challenge, our team has developed
VR-Stroke, an immersive simulation platform designed to enhance stroke education through
interactive and structured clinical scenarios.

The initial phase of development focused on VR-NIHSS, a VR-based training system enabling
learners to practice standardized neurological examination procedures within a simulated clinical
environment. In a randomized educational study comparing VR training with conventional video
instruction, both approaches demonstrated no differences in learning outcomes in knowledge and
assessment accuracy. Importantly, VR training was associated with significantly higher learner
motivation and engagement, supporting the role of immersive simulation as an effective

complementary educational tool.



Recent development has incorporated large language models (LLMs) and Al technologies into
the VR-Stroke platform to enable more flexible and natural interaction between learners and virtual
patients. Al-supported dialogue and adaptive feedback allow learners to engage in open-ended
clinical communication, more closely resembling real-world clinical encounters. In addition to
educational training, the VR-Stroke system also provides a potential framework for simulation-based
assessment. The concept of VR-Stroke-OSCE extends the platform from a guided learning
environment toward a structured evaluation tool capable of objectively capturing learner performance
across standardized clinical scenarios.

This presentation will demonstrate the evolution of the VR-Stroke system from structured VR
simulation to Al-enhanced immersive learning, and discuss its potential role in future stroke
education. By integrating VR and Al technologies, AI-VR-Stroke represents a promising approach
to improving learner engagement, strengthening clinical competence, and supporting competency-

based medical education in stroke care.
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Taiwan, situated in the western Pacific Ocean, has a history marked by various natural and man-
made disasters, including typhoons, earthquakes, floods, aircraft crashes, train derailments, and
chemical emergencies. Since 2000, disaster medicine education has been progressively integrated
into various medical professions. This education focuses on training for disaster medical assistance
teams, managing chemical and radiological emergencies, and enhancing hospital emergency
management. The development of disaster medicine education stemmed from a combination of
emergency management concepts and past disaster response experiences.

Initially, the education program was customized in six regions of Taiwan, organized by their
respective regional emergency medical operation centers of the Ministry of Health and Welfare
(MOHW) according to their unique disaster risks. After nearly 20 years, the disaster medicine
education has reached a consensus, entering a new era managed by the Disaster Medicine Education
Center, supported by the Taiwan Society of Emergency Medicine and the MOHW. However, in front
of us lie numerous new challenges that need to be overcome.

In 2020, the COVID-19 pandemic posed challenges to disaster medicine education. Most on-
site training programs were halted or postponed, prompting a swift transition to virtual delivery using
multimedia and virtual meetings. While trainee numbers grew rapidly due to the accessibility of
virtual training programs, drawbacks surfaced post-pandemic. The lack of hands-on practice,
teamwork, communication, and exercises creates a significant gap between knowledge and
performance.

Additionally, a concerning issue arose when reviewing our trainees. The majority came from
emergency medicine backgrounds, with limited representation from other medical specialties, and
even fewer from professions like pharmacy, nutrition, and rehabilitation. This bias could potentially
jeopardize our society's surge capability and capacity in the face of growing disaster risks.

In the past decade, competency-based medical education has been pivotal in our medical training.
However, core competencies for disaster medicine education have not yet been thoroughly
investigated and require development, especially considering its multidisciplinary nature. While there
are some published contexts available, they still need to be adapted to local needs. Moreover,
customized core competencies tailored to different medical professions should guide the revision of
training programs.

The reorganization of educational tools, expansion of disaster medicine education across various
medical professions, and the development of a universal yet customized competency-based disaster

medicine education represent significant challenges for the coming era.
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Mild behavioral impairment
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Blood-based biomarkers
RS

LrFEAEFLR

TEFIHFSL L hE AR A ERDIIEIFLRE AP NP RSB RE
( Alzheimer’s disease, AD) % & i & I Fl e iITE K o w2 482 (blood-based biomarkers,
BBBMs) g 48 B o I iE 20 L g 0 BT TR FREL JEI TR U TR AR B A
EFG e v TR X RARMT T EAF LR mﬂ‘%—?f%%l* °

Bow b & TRk B4 dha e ihie & ¢ 2k v (amyloid-beta, AB) 4p B 35t (4o
AP42/40 ratio ) ~ Faps it tau F-v (phosphorylated tau, p-tau > %] Z_p-taul81 ~ p-tau2l7 % p-
tau231 ) 11 % A 1T Ap tRdedd 35 S 44 (neurofilament light chain, NfL ) o # ¢ » p-tau217 %
ST R IR B 2 T RS AD 2L AD A g 0 T F ;,Tp%f%f}fzﬂ%»
IR T R FIL R o dpd T 0 AP42/40 ratio A & K RPN kR UfF 0 @ NL R T 5 A
FAR G ez R ik o ¥ R -fﬁﬁﬁ%@‘ BiFiE 8 iﬁﬂd

B Rk R PR IEE 0 ¢ 454761 & (screening) s # 4 B [tk & (4o PET &
CSF & 47 ) cha i ik gy > 103 T8 5 5 o 13 47 5 (dlsease modifying therapy ) 2. & Rl4g 1% o &
FBE k¥ v o (4 lecanemab #? donanemab ) i% # & > fek F 720 T o L RV
Fvgm A G R Rl o A IR R & S Aok E o

Rm o piee fer PR 2RI BT SRR RIS CEFLZE (IoEE
oo T ) RO E > 2 5k 7 B (cut-off value) dffdE i o pheb o B P 50
et P o e B E L RO TRATR R E 2 A P iRie o MR- B ERE -

Eo# o EFRMACLEER 2 AREREG R k2 PR E B
H 03 LTRSS MBS S it SR FRIERIAL L A B
EOSHE T wipdhkse iy B4 & 5 AEGED - ZEE RSP L o

RBegmn g o wpd kel 5148 L Ap 4R 28 ‘Ei%f'*r%mﬁ—??g%‘lﬂ*l* A KRE ATRE R
: g ® > BRI E R E



Fr 0 B PR 5 B AR DR

Disease modifying therapy in Alzheimer's disease
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Prenatal Genetic Diagnosis in the Era of Precision Medicine
a\ PE P diF A R

Prenatal care is undergoing a major transformation, shifting from a traditional focus on detecting
abnormalities for possible pregnancy termination to a proactive Precision Medicine Life Course
Model that begins in utero. Advances in genomic technologies now enable early risk assessment and
personalized clinical management across the reproductive timeline, from pre-conception screening to
invasive and non-invasive prenatal diagnostics. At the same time, sequencing capabilities have
evolved from chromosomal analysis to single-nucleotide resolution, significantly improving
diagnostic yield—particularly with whole exome sequencing in structurally abnormal fetuses.

However, the integration of large-scale genomic data into clinical care presents important
challenges. Variants of uncertain significance, incomplete penetrance, and variable expression
complicate interpretation and counseling, often increasing parental anxiety and complicating time-
sensitive decisions. Ethical concerns, including over-medicalization and information overload, have
prompted a shift toward more focused, clinically actionable reporting.

The goal of modern prenatal diagnosis is increasingly early intervention rather than detection
alone. Conditions such as spinal muscular atrophy illustrate this shift, as prenatal diagnosis now
enables early therapeutic strategies that may alter disease progression. Similar in utero treatments are
under investigation for other genetic disorders.

Looking forward, the continued integration of genomic technologies, artificial intelligence, and
multidisciplinary collaboration will be critical. By aligning rapid technological advances with
thoughtful clinical decision-making, prenatal care can successfully initiate precision medicine before
birth.
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Identifying reliable biomarkers to predict treatment response and survival remains a paramount
challenge in hepatocellular carcinoma (HCC) management. Beyond the tumor microenvironment and
genetic mutations, the gut microbiota-metabolite axis has emerged as a fundamental determinant of
immunotherapy efficacy. Our research demonstrates that fecal microbial and metabolomic profiles
significantly influence outcomes across the disease spectrum, including unresectable (WuHCC), viral-

associated, and metabolic dysfunction-associated steatotic liver disease (MASLD)-HCC. In patients



receiving immune checkpoint inhibitors (ICIs), we found that responders exhibited distinct
enrichment of Lachnoclostridium and elevated levels of bile acids, specifically Ursodeoxycholic acid
(UDCA) and ursocholic acid. Conversely, the coexistence of Lachnoclostridium enrichment and
Prevotella 9 depletion served as a robust predictor of improved overall survival (OS). Furthermore,
etiology-specific analysis revealed that while MASLD-HCC and viral-HCC possess divergent
microbial landscapes—with MASLD-HCC responders enriched in Bacillus mediterranei and viral-
HCC responders dominated by Bifidobacterium—fecal acetate levels served as a universal and
significant predictor of durable response, progression-free survival (PFS), and OS in both groups.
These findings highlight the potential of gut microbiota and short-chain fatty acids (SCFAs) not only
as non-invasive predictive biomarkers but also as actionable targets to modulate and enhance the

efficacy of immunotherapy in HCC.
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The human gut microbiota, a complex ecosystem of trillions of microorganisms, is now
recognized as a "hidden organ" or "second genome" that encodes 150 times more genes than the
human genome. This vast genetic repertoire allows the microbiota to orchestrate critical physiological
processes, including nutrient metabolism, immune modulation, and the maintenance of the intestinal
barrier. In the context of preventive medicine in Taiwan, understanding population-specific microbial
signatures is essential, as geographical and dietary factors often outweigh disease phenotypes in
shaping the microbiome. The establishment of the Twnbiome database, featuring a healthy reference
panel of 119 Taiwanese individuals, provides a localized baseline for clinicians to identify dysbiosis-
related biomarkers and develop precision intervention strategies.

The primary mechanism through which gut microbiota prevents disease is the production of
short-chain fatty acids (SCFAs), such as acetate, propionate, and butyrate, through the fermentation
of dietary fibers. Butyrate, in particular, serves as the preferred energy source for colonocytes and
strengthens the intestinal barrier by upregulating tight junction proteins, thereby preventing the
translocation of pro-inflammatory lipopolysaccharides (LPS) into the systemic circulation.
Furthermore, microbial transformation of primary bile acids into secondary bile acids acts as a
signaling mechanism via the farnesoid X receptor (FXR) and Takeda G protein-coupled receptor 5
(TGRS). Dysregulation of these pathways is linked to metabolic endotoxemia, a state of chronic low-
grade inflammation that drives insulin resistance, atherosclerosis, and even neurodegeneration.

In digestive health, gut microbiota diversity (specifically alpha-diversity) is a hallmark of
resilience. In inflammatory bowel disease (IBD), a marked reduction in protective taxa like
Faecalibacterium prausnitzii leads to impaired mucus production and heightened mucosal immunity

responses. For colorectal cancer (CRC), the enrichment of oncogenic bacteria such as Fusobacterium



nucleatum has been shown to activate beta-catenin signaling and promote tumor proliferation.
Conversely, recent multi-omics studies emphasize that maintaining high levels of butyrate-producing
Ruminococcaceae and Lachnospiraceae can significantly mitigate the risk of malignant
transformation by inducing apoptosis in neoplastic cells.

The systemic influence of the gut-heart and gut-metabolism axes is a major focus of recent
Taiwanese research. A 2025 study on 40 elderly Taiwanese subjects revealed that hypertensive
patients exhibit a significant decrease in Faecalibacterium and an increase in Tyzzerella, which
correlates positively with both systolic and diastolic blood pressure. Additionally, a large-scale study
of nearly 500 Taiwanese adults demonstrated that the abundance of butyrate-producers is negatively
associated with the triglyceride-to-HDL ratio and blood sodium levels, suggesting a role in electrolyte
balance and lipid metabolism. In metabolic health, the interaction between the microbiota and
metformin is synergistic; the drug’s glucose-lowering effects are partially mediated by shifting the
microbiome toward butyrogenic profiles, which in turn enhances incretin signaling.

The reach of the microbiota extends to the gut-lung and gut-brain axes. In Taiwan, clinical trials
at MacKay Memorial Hospital have explored the use of heat-treated Lacticaseibacillus paracasei
PS23 to alleviate long COVID symptoms, including breathing difficulties and anxiety, by modulating
the neuro-immune response. For neurodegenerative diseases like Parkinson’s and Alzheimer’s,
dysbiosis-induced intestinal permeability allows neurotoxic metabolites to cross the blood-brain
barrier. Furthermore, in Taiwanese patients with hereditary transthyretin amyloidosis (ATTRv), the
abundance of Clostridia has been correlated with the severity of polyneuropathy, indicating that
microbial signatures may serve as early indicators of phenotypic variation in genetic disorders.

The clinical landscape in Taiwan is transitioning from conventional probiotics to highly
regulated live biotherapeutic products (LBPs). The 2025 Asia-Pacific Microbiota Consortium
(APMC) consensus, established in Taiwan, mandates rigorous genotyping, phenotyping, and safety
screening for LBPs to ensure their efficacy in treating specific clinical conditions. Ongoing trials in
Taiwan are currently investigating the impact of Lactobacillus rhamnosus on heart failure outcomes
and the potential for multi-strain probiotics to slow the progression of diabetic kidney disease.

Harnessing the gut microbiota represents a transformative frontier for preventive medicine in
Taiwan. By integrating localized data from the Twnbiome database and targeting specific microbial
metabolites, clinicians can move beyond generalized dietary advice toward precision interventions.
This microbiome-informed approach is essential for achieving the "Healthy Taiwan" vision,
particularly in reducing the burden of chronic "three-high" diseases and enhancing the quality of life

for an aging population.
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This presentation summarizes the major concepts of dengue virology, epidemiology, vector
transmission, Taiwan outbreak patterns, and current vaccine progress. Dengue virus is a single-
stranded RNA flavivirus with four major serotypes, DENV-1 to DENV-4. Infection with one serotype
gives lifelong protection only to that serotype, while cross-protection against the others is temporary.
Globally, dengue continues to expand and is now one of the most important mosquito-borne viral
diseases. Globally that about 3.5 billion people live in areas at risk, with around 390 million infections
each year and about 96 million clinically apparent cases. The spread of Aedes mosquitoes, climate
change, urbanization, and global travel have all contributed to this growing burden. Regarding

vaccines, TAK-003 currently has the strongest programmatic position, with WHO recommending 2



doses, 3 months apart, for children aged 6—16 years in high-transmission settings. CYD-TDV remains
restricted to people with confirmed prior dengue infection, while Butantan-DV is a promising single-
dose candidate. Overall, vaccination should be integrated with vector control and surveillance rather

than used alone.
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Coccidioidomycosis is an important fungal infection caused by Coccidioides species and is endemic
in arid and semi-arid regions of the Americas, particularly the southwestern United States, northern
Mexico, and parts of Central and South America. Owing to international travel and population
mobility, this infection is increasingly recognized beyond traditionally endemic areas. Although
Taiwan is a non-endemic region, imported cases continue to pose diagnostic challenges and highlight
the need for greater clinical awareness. This lecture will provide an overview of coccidioidomycosis,
including the pathogen, global epidemiology, and route of transmission. It will also briefly address
the spectrum of clinical presentation, ranging from asymptomatic or mild respiratory illness to more
severe pulmonary or disseminated disease, as well as the general principles of diagnosis and key
clinical clues that may prompt consideration of this infection in non-endemic settings. Current
treatment approaches will also be introduced. In addition, the lecture will include a literature review
of reported imported cases in Taiwan. Preventive considerations will be briefly discussed, including
practical measures for travelers, business travelers, and accompanying family members visiting
endemic areas, such as avoiding dust exposure and using appropriate personal protective measures
when necessary. This lecture aims to enhance awareness of coccidioidomycosis among healthcare

professionals in Taiwan.
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Using Salvage BNCT for Recurrent Malignant Brain Tumors in Taiwan
ft— Ig
i%%%@%%ﬁﬁéﬁﬁ%@%%

Boron neutron capture therapy (BNCT) has recently been considered a promising cancer
treatment that exploits the neutron capture and fission reaction of the boron isotope 10B. When tumor
cells absorb nonradioactive 10B and are then irradiated with thermal neutrons, high linear energy
transfer (LET) alpha particles (4He) and recoiling lithium-7 (7Li) are generated to damage tumor
cells effectively. Due to the short path lengths of the high energy particles, damage is limited to the
tumor cells and does not affect the surrounding normal cells. BNCT is based on the preferential
accumulation of 10B derivatives such as 10B-L-BPA (Boronophenylalanine) in tumor cells relative
to surrounding normal cells. Therefore, BNCT is useful cancer treatment with a high radio-
effectiveness and low normal tissue toxicities.

Since March 2017 in Taiwan, more than 300 patients, including adults and children with
recurrent malignant brain tumors, were treated with salvage BNCT. All patients were in an
immediately life-threatening condition and met the criteria for Emergency and Compassionate Use
(also known as Expanded Access Program) approved by the institutional review board (IRB) of Taipei
Veterans General Hospital and Taiwan Food and Drug Administration (TFDA), Ministry of Health
and Welfare R. O. C. All of these eligible patients had severe and life-threatening recurrent brain
tumors, and the doctor confirmed that there was no other comparable or satisfactory treatment for the
patient. BNCT was administrated as compassionate treatment with written informed consent from
patients or authorization from their parents. All patients received the BNCT procedure in Tsing-Hua
Open Poor Reactor (THOR) with infusion of boron drug and epithermal neutron irradiation.

After BNCT, patients were followed continuously and statistical analysis revealed that some



parameters and tumor characteristics, including a tumor-to-normal tissue (T/N) uptake ratio of, a
tumor volume, a minimum tumor dose and etc. were closely related with treatment outcomes.
BNCT is a new cancer technique and needs multidisciplinary knowledge, including clinical
oncology, nuclear engineering, medical physics, radiobiology, chemistry and pharmacology of boron-
containing drugs. For brain tumor patients who have exhausted all available treatment options, BNCT

can be considered as a therapeutic approach and might prolong the survival times of these patients.



