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The key concepts of precision medicine are prevention and treatment strategies that take

individual molecular profile and clinical information into account. Single-cell next-generation
sequencing technologies (NGS), liquid biopsy for circulating tumor DNA (ctDNA) analysis,
microbiome, radiomics, and other types of high-throughput assays have exploded in popularity in
recent years thanks to their ability to produce an enormous volume of data quickly and at a relatively
low cost. The emergence of these big data has pushed forward the goal of precision medicine;
however, from the entire scope of capture and utilization, including the electronic health records
(EHR) and big data analysis on high-throughput biomarkers, to the ultimate goal of clinical usage
based on a patient’s genome, there are still many more challenges ahead.
In recent years, almost all top biomedical journals have published major findings using the advanced
data science technologies including complex statistical modeling, machine learning, and Artificial
Intelligence (Al). The challenges of how to interpret the results to patients and the true clinical utilities
remain.

The application of Al and Machin Learning (ML) to medicine will lead to evolutions in clinical
practice. US FDA Commissioner Scott Gottlieb, MD, has forecasted on Twitter that Al and ML hold
enormous promise for the future of medicine. Since 2017, several products that leverage Al-based
technology for clinical application have been approved by the US FDA. We may expect the US FDA
to approve more and more clinical applications of Al and ML. However, the reproducibility of
recently reported promising results may be in question, absent the formulation and application of
principles for training dataset integrity and the assessment of the generalizability on real word data.
In this presentation, | will introduce several initiatives on precision medicine in the United States,
including Vanderbilt University’s BioVU initiative, and the U.S.’s All of Us (previously known as
the Precision Medicine Initiative). | will also offer some perspectives on the changing landscape for
precision medicine, including the road map for choosing between statistical modeling and machine
learning, the concept of treating the unstructured text as quantitative data, physicians’ mind resetting
about the explosive growth in information technology, machine learning, and the Al revolution. In
addition, I will talk about future developments in medicine, including how to design and conduct
pivotal trials, pragmatic trials, and real world evidence studies. These areas present great



opportunities for medical researchers to strengthen their role in the precision medicine. I’1l finish up
with some potential pathways of seamlessly integrating molecular, cellular and genomic data with
clinical, physiological, behavioral and environmental parameters in the precision medicine era.
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New guidelines of intravenous thrombolysis in acute ischemic stroke
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Stroke is one of the leading causes of mortality and disability globally, as well as in Taiwan. The
approval and application of intravenous thrombolysis by recombinant tissue plasminogen activator
(IV tPA) within three-hour therapeutic window since 1996 in the USA has fundamentally changed
the treatment protocol and care pathway of acute ischemic stroke. Taiwan Stroke Society revised the
recommended criteria and eligibility for IV tPA treatment in Taiwan in the 2018 guidelines and made
suggestions to the government and National Health Insurance Administration.

Although the benefit of IV tPA for the eligible patients with acute ischemic stroke is well
established, there were minority, estimated only 6-10%, receiving the treatment. Among reasons for
exclusion for IV tPA, the most common one is delayed presentation to the hospitals. With
accumulating evidence of benefits, the treatment window was extended to 4.5 hours in Europe and
other countries with excluding some medical conditions. Public health education should be
emphasized to shorten pre-hospital delay.

Certain conditions, such as ages older than 80 years, were contraindicated for IV tPA in the
original regulation in Taiwan. Although the treatment is associated with more intracerebral
hemorrhagic, the benefits overweight the risk considering the individual medical conditions. For the
patients with mild or rapid improving symptoms, IV tPA is indicated for those with potentially
disabling stroke symptoms, including severe monoparesis, aphasia, hemianopia, and neglect. The
treating physicians are advised to judge whether other patients with nondisabling symptoms are
indicated for 1V tPA.

Particular attention should be given in acute ischemic stroke patients taking warfarin or other non-
vitamin K antagonist oral anticoagulants (NOAC), including presenting coagulation profiles, time of
last dose, the specific NOAC medication and the indication of reversal agents. Endovascular
thrombectomy might be considered instead of IV tPA for those with occlusion of intracranial large
arteries.

The robust evidence of efficacy of endovascular thrombectomy with bridging therapy of
intravenous thrombolysis since 2015 had again changed the paradigm of treatment of acute ischemic
stroke. The medical systems and public health agencies should aim to establish a stroke care system
for majority requiring eligible medical treatment and a timely access for those indicating for
endovascular thrombectomy:.
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Dual antiplatelet therapy in acute ischemic stroke
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There are a lot of emerging technologies in the field of prenatal diagnosis in recent 10 years such
as chromosome microarray, preimplantation genetic diagnosis/screening, and non-invasive prenatal
testing. Moreover, newer technologies such as whole exome sequencing or even whole genome
sequencing had gradually been put into clinical practice in selected conditions. These advanced tests
had revolutionarily reshaped the landscape of the whole field, consequently changed the clinical
practice. The speaker will give a talk to discuss the indications, limitations, as well as how to counsel
in certain difficult scenarios.
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Automatic ICD-10 classification from free-text data
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Friz g
e R T e %

2017 &+ J 2 s (World Health Organization » WHO ) x4 i i 40 5 » It 34 -
Moozl o RMipe 37 Rk ﬂﬁl\:?b #¢ & 5% (Encapsulated Follicular Variant of Papillary Thyroid
Carcinoma » EFVPTC) ; { ¢ 5 T2 3 R B H 2z BRI LT sﬂfig’?ﬁ%
( Noninvasive Follicular Thyroid Neoplasm with Papillary-like Nuclear Features > NIFTP ) ;- # 3
A EFVPTC fhipis 245 » £44F 109 = R ¢ 10-26 # 3£ 50 9@ pop s forr = o Fl 1Y
NIFTP i& B ® ez 59 f kB R ﬂ\m}ﬁ}»};‘g’/‘% Tk B 53 AR B o d 2 m
2wt § —-Y-ﬁarau A #“’F Se e 1 B 5 L0 FIRIGIE AR 0 2017 EATRE R AT
v ;-l“f}i wmre 845 2 k ¥t (The Bethesda System of Reporting Thyroid Cytology ) ~ #- NIFTP &
B o AR B TR X AR TR el 2 2E 3R e



El-1
A neglected disease-pertussis: vaccine for infant cocooning, adolescents and adults
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HPV vaccine for adolescents and adults
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Influenza vaccine for infant cocooning, adolescents, high risk adults and the elderly
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Enhanced recovery after surgery — more than just shortening length of stay
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ERAS guideline for anesthetic depth monitoring
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Small pulmonary nodules detected on CT scans: current strategy and potential contribution of Al
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Recent advances in technology, including widespread availability of multidetector computed
tomographic (MDCT) scanners associated with an abundance of new information obtained especially
from low-dose CT (LDCT) lung cancer screening programs, have increased our understanding of the
varieties of small peripheral lung nodules encountered in daily clinical practice, in particular, the
importance and prevalence of non-calcified pulmonary nodule (NCPN). The determination of the
etiology of such a nodule is usually important to direct the appropriate therapy (e.g., observation,
biopsy, or resection). Sometimes it is difficult or impractical to obtain tissue and thus establish a
definitive diagnosis. In such cases, it may be helpful to know the likelihood that such a nodule
represents a benign lesion, metastasis, or primary bronchogenic carcinoma.

The high frequency of NCPN <10mm incidentally detected on a MDCT of the chest raises the



question of how clinicians and radiologists should deal with these nodules. Unfortunately, the low
specificity of CT necessitates the follow-up of a large number of small (<10 mm) pulmonary nodules
that ultimately turn out to be benign, and there are few data regarding the benefit of long-term follow-
up of subcentimeter NCPNs. Data pertaining to the natural history of these nodules will have
important implications for cost benefit analysis in any future LDCT screening programs. This lecture
sought to investigate the clinical relevance of small (10 mm or less) incidental pulmonary nodules
and to determine the spectrum of malignant tumours in such patients. This lecture also sought to
determine the characteristics associated with malignancy and to develop a statistical model to guide
the clinician as to choice of patients for diagnostic biopsy.

While the imaging technology has proven effective, numerous research efforts have explored use
of another up-and-coming technology — artificial intelligence (Al). Al is one of the hottest topics
radiologic meeting. Many studies have demonstrated the great potential of Al to supplement small
nodule and lung cancer detection, the scientific lecture is looking outward to define the next evolution
of the technology. This technology may further improve nodule detection, classification and sizing,
while also reducing false-positive rates. The lecture will explore the potential of Al to aid radiologists
in assessing lung nodule detection and diagnosis in CT scans.
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The Application of Precision Ultrasound Guided Injection Techniques in the Treatment of
Low Back Pain
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Ultrasound is a radiation-free, easy-to-use imaging tool in diagnosing soft tissue lesions and in
performing precise ultrasound guided injections. The injection needle can be accurately guided to the
designated area for aspiration and injection procedures. Our studies have indicated that ultrasound
can be applied in performing accurate medial branch, and caudal epidural, piriformis muscle,
lumbosacral facet joints, quadratus lumborum muscle, and sacroiliac joint injections. Under
ultrasound guidance, the advancing motion of the needle can be observed as continuous and real-time
images.

Prolotherapy is frequently applied nowadays in the treatment of ligament and tendon pathologies.
An irritant solution is injected to the affected site with the intention of promoting tissue regeneration.
Different osmolarity of the solution can be titrated to achieve different goals. For example, a dextrose
solution with 20% can achieve regeneration and 10% can result in pain relief and anti-inflammatory
purposes. Of course, prolotherapy can be administered more accurately now to the aforementioned
sites using ultrasound guidance.

In the past, fluoroscopic needle guidance was needed to perform injection procedures such as
caudal epidural injection. In nowadays, these spinal injections can be performed accurately and safely



in an outpatient clinical setting. The application of precision medicine in using ultrasound-guided
injection techniques to treat low back pain will be thoroughly covered in this talk.
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Prevention and treatment of myopia
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Myopia is highly prevalent among schoolchildren in East Asia and Singapore; Taiwanese
schoolchildren have the highest prevalence of myopia among all schoolchildren worldwide. Myopia,
especially high myopia, may cause daily life inconvenience and ocular complications which lead to
permanent visual impairment. Prevention and treatment of myopia is an important public health issue
in Taiwan.

In this talk, we would like to summarize risk factors associated with myopia development found
by recent research, including near work, outdoor activities, education and parental factors. Updated
treatment modalities for myopia will also be introduced, includes pharmacological medication and
optic correction. Prevention of myopia development and decrease myopia progression requires
multidisciplinary participation with cooperation of parents, school, as well as government.

E7-4
Complications of pathologic myopia: Macular degeneration
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Pathologic myopia (PM) had been described as a form of high myopia with degenerative changes
at the posterior structures of the globe that compromised vision. Macular degenerations of PM are a
leading cause of impaired vision in East Asia. PM is also the third most common cause of blindness
among individuals with low vision in China. Currently, there are no effective treatments for PM. The
macular degenerations of of PM may includes one of the following features: 1. Posterior staphyloma
2. Myopic maculopathy category 2 or above according to the META-PM classification: diffuse
chorioretinal atrophy (category 2), patchy chorioretinal atrophy (category 3), and macular atrophy
(category 4) 3. ‘Plus’ lesions: lacquer crack (LC), myopic choroidal neovascularisation (CNV), and
Fuchs spot Posterior staphyloma . The META-PM study group classified the lesions of myopic
maculopathy based on long-term studies of the natural course of the disorder. In this lecture, we will
discuss about the macular degenerations in PM and how they impact the vision of patients.
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513 Introduction

Atopic dermatitis (AD) is characterized by intensive itching and recurrent eczematous skin
lesions. Genetic susceptibility, impaired skin barrier, dysregulated immune responses, and



environmental exposures coordinately contribute to the pathophysiology of AD. The intensive itch in
AD leads to poor sleep and loss of quality of life. In this session, the significance and treatment of
sleep disorder present in AD are reviewed By Dr. Chang. AD as a multifactorial disease, how the
precision medicine would affect the clinical decision and judgement about the disease severity,
treatment, prognosis, comorbidities, along with its challenges and chances are reviewed by Dr. Wang.
Dr. Lee summarize how the dysregulated innate and adaptive responses along with the increased
neuropeptides (i.e. endorphin) lead to itch in AD. The central processing of itch and pain signal is
measured and compared by near infrared spectroscope (NIRS). Dr. Lin discusses how the impaired
skin barrier results in the disease flare up and how the barrier restoration prevents the disease
worsening. Finally, Dr. Tsai updates the current treatment for AD and summaries the treatment
perspective, including medications against Th2 cytokines and intracellular signals.

Multidisciplinary approaches are required to disentangle the AD pathogenesis, focusing on the
genetic and environmental interactions in terms of precision medicine, including epidemiology,
genomics, epigenomics, exposures, microbiomics, and functional animal studies.

E10-2
Precision medicine in atopic dermatitis --- challenges and chances
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In the era of precision medicine, a systems biology approach merging the clinical phenotypes
with biomarkers will be necessary to best exploit their potential significance for the molecular
taxonomy of atopic dermatitis (AD). Cohort studies combined with environmental data and systems
biology have proposed a novel approach to develop early indicators for the prediction, prevention,
diagnosis, and personalized therapeutics for AD.

In our Childhood Environment and Allergic diseases Study (CEAS) cohort, we found that
filaggrin P478S gene variants may confer susceptibility to the development of AD and may be
modified by allergen sensitization levels. In addition to allergens, we discovered that exposure to
endocrine-disrupting chemicals (phthalates) and tobacco smoke may increase the risk of AD via an
adjuvant effect. We afford the evidence that environmental exposures can induce epigenetic changes
in gene expression and alter AD risk. Methylated TSLP 5'CGI may be a potential epigenetic
biomarker for environmentally associated atopic disorders. Moreover, filaggrin variants may increase
skin permeability leading to higher skin absorption of phthalates, and thus confer a higher
susceptibility for AD. Many of the skin care products may contain phthalates but are not banned by
current legislation. Thus, more attention should be paid to chemicals in skin care products especially
for filaggrin variant carriers.

Due to the hierarchical structures of the genetic and epigenetic alterations and the heterogeneity
across patients, it remains as a challenge to obtain precise and comprehensive patient classifications
that can be translated into customized therapeutics. To break through boundaries in precision
medicine, advanced research on machine learning and artificial intelligence technologies for



analyzing medical bioinformatics data will be a key component. Integrated precision medicine and
chronic disease treatment models that enable patient self-care and shared decision making may
improve medication adherence and outcomes for AD.

E10-3
Pathophysiology of itch and immune dysregulation in atopic dermatitis
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Itch is an unpleasant sensation that provokes the desire to itch. It is the cardinal symptom of
atopic dermatitis (AD), leading to poor quality of life with impaired school and work performance,
causing burdens to families and societies. Current treatments against itch do not offer satisfactory
result. Therefore, understanding its pathophysiology is important to develop appropriate therapy
against itch. Itch results from activation of cutaneous nerve endings by peripheral mediators,
including neuropeptides and cytokines, and by central nerve circuit processing to brain cortex.
Specifically, itch in AD results from impaired skin barrier and aberrant skin immune responses.
Transepidermal water loss (TEWL), an indicator for barrier function, and blood level of neuropeptide

-endorphin, but not VIP nor substance P, are both independently associated with itch intensity.
Further, the increased blood levels of  -endorphin and IL-31, a Th2 cytokine related to itch, are
significantly correlated in AD. The activation of the receptor of IL-31, IL-31R, in keratinocytes
induces calcium influx and STAT3-dependent production of  -endorphin. The genetic
polymorphisms of ORAIL, an important protein in calcium influx and immune cell activation, are
distinct among patients of AD from Japan and Taiwan. Further, IL-9, a cytokine produced by Th9
cells, induces IL-8 production through STIM1, a cellular partner of ORAIL, in skin keratinocytes. For
central processing of itch, using near infra-red spectroscopy (NIRS) to measure the cortical activation,
we demonstrated the distinct temporal sequences and spatial propagation of a pain- and itch-induced
signals in human cortex. The scientific integration and multi-disciplinary approach of immunology,
dermatology, and neurology may increase our understanding of itch and help develop targeting
therapy for the troublesome itch.
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Skin barrier abnormality and its restoration in the prevention of disease flare up
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How to approach the abnormal bleeding
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Recent Advance in Endocrine Laboratory Medicine.

¥ 3= # Tjin-Shing Jap, M.D.

Taipei Veterans General Hospital, Taipei

Weigong Memorial Hospital, Toufen Township, Miaoli County

Over the last decade, major advances in laboratory assays, molecular biology and information
technology from big data have led to important changes in endocrine practice. The new knowledge
accrued from large clinical trials such as DCCT, UKPDS, ADVANCE and ACCORD studies has
expanded our application of evidence-based medicine and now encourage us to accept new concepts
of personalized medicine. For example, timely refinements in methodology of HBAlc measurement
have improved the reliability of this test and now allow clinicians to use it as a tool to diagnose
diabetes. And the recent introduction of a new kit for Glycated albumin may allow clinicians to
monitor diabetic control in patients with a hemoglobinopathy.

As an example, the management of common thyroid disorders is often complicated by assay
artifacts. Here, the introduction of high sensitivity assays for thyroid-stimulating hormone (TSH) with
improved diagnostic accuracy had facilitated diagnosis of so-called ‘subclinical’ disorders. Similarly,
third generation TSH receptor antibody assays provide more reliable methodology to assess the
current status of Graves’ Ophthalmopathy. Moreover, thyroid sonography in combination with fine
needle aspiration of thyroid lesions now permits rapid evaluation of thyroid nodules. In addition to
cytopathology, aspirated material can be analyzed using new molecular tests for mRNA transcripts



and cancer-associated genes, which enhances the diagnostic accuracy of the aspiration biopsy. After
thyroid surgery, patients with thyroid cancer can be monitored using anti-thyroglobulin antibody in
addition to thyroglobulin determination, which is now standard practice in Endocrine clinic. Using
artificial intelligence (Al) technology, AmMCAD-UT detection may read the ultrasound thyroid cancer
with high precision and accuracy. That revision nomenclature of papillary carcinoma in cytology
turned out to be an encapsulated follicular variance of thyroid neoplasm in histology had changed the
reimbursement policy in insurance industry.

Based on new molecular and biochemical analyses, we now recognize new forms of adrenal
gland disease, and the diagnosis of AIMAH (ACTH independent macro adrenal hyperplasia) was
shifted to BMAH (Bilateral Macro Adrenal Hyperplasia). Assay of midnight salivary cortisol levels
now provide a very simple and robust test for Cushing syndrome. Observation of the typical loss of
diurnal rhythm of cortisol secretions and the low ACTH levels can often permit the clinician to avoid
numerous suppression tests and to directly image the adrenal glands by MRI or computerized
tomography (CT). The new emerging diagnosis of ConnShing (Conn’ and Cushing) syndrome at the
same individual is now seen in the latest literature.

Immunoglobulin G4 (IgG4)-related disease was only recently discovered, so its description,
management, and new discoveries related to its etiology are rapidly evolving. Because 1gG4 itself is
a unique antibody which is intimately related to the diagnosis of the disease, this test has become
important in the evaluation of patients with tumor-like inflammatory syndromes that may affect the
pancreas, lung, prostate and even the pituitary. For every nonfunctional pituitary tumor, the 1gG4
measurement is highly recommended. Measurement of IgG 4 in postpartum women with
Lymphocytic Hypophysitis is also highly suggested proved until to be otherwise.

In the advance of molecular biology, many germline and somatic mutations had been shown in
application of diagnosis and prognosis of the respective cancer such as BRAF gene in thyroid cancer,
KCNJ5 (Kir 3.4) gene in primary aldosteronism and ARMC5 gene mutation in primary bilateral
adrenal macronodular hyperplasia and MENIN gene in MEN1 syndrome, respectively. Similarly,
germline mutations had been described in MODY, FHH and Neonatal Permanent diabetes,
respectively. Measurement of BRAF gene mutation in thyroid cancer becomes necessary no longer
luxurious.

For anatomical localization of a wide variety of endocrine organs, CT scan was recommended
for abdominal lesions including pancreatic and adrenal pathology; magnetic resonance imaging (MRI)
now allows more precise definition of parasellar structures and small intrasellar pituitary adenomas
and sonography study for thyroid gland lesion, respectively. On the other hand, the precision of
anatomical imaging has resulted in the frequent identification of incidental lesions. The pancreatic
mass with hypervascularity should be suspected as the case of neuroendocrine tumor and measuring
chromogranin A (CGA) is warranted.

In conclusion, the modification of diagnostic criteria, advanced laboratory tests and unraveling
of molecular mystery in medicine had really broadened our insight in the pathogenesis and
management of endocrine disorders in such a way that it had modified our daily practice.
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HPV testing and cervical cancer screening
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Immunology of HPV and manufacture of HPV vaccine
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Preventive HPV vaccines
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