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Taipei Institute of Pathology (TIP) was established in July
1983. We are so grateful to all the supports and instructions
from the society, hard working from all our staffs, and all these
long turn efforts not only make our pathological reports being
trusted by lots of medical facilities and citizens, that also light
up the way of TIP in the future.
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The Medical Foundation for Pathology Development

HEHER » BASERAR B R The Taipei Institute of Pathology was established in 1980, Exg BEREA
iRt g RR—REE following a meeting of renowned experts attending the Board of Directors Supervisors
MEE » h{EBEARFLE National Development Council. These attendees realized that
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o ; - — g o new addition to our institution allows us to actively engage SIEHTE
BRERREMITERIRNM - RV SRITRRIEAIERR in education and research using precision equipment and = T, .
PEEE L REFASRENEHEEBERF o advanced technology to offer the newest and most innovative Deputy Executive Officer
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lab was also established to cope with the rapid changes and
advances in the world of medical biotechnology. Hepatitis
B & C viral load and Helicobacter pylori testing were added
to our present line of numerous tests. Pharmacogenetics,
cancer target therapy related tests and research studies are
some of the new platforms that were set up with respect
to international standards and tendency, we expect TIP
to become one of the reliable pathological labs soon. This

medical research applications for improved clinical diagnostic
services, supporting high quality and professional medical
service to our patient.

For continuing to deliver consistent and high quality
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diagnostic services, TIP first conducted 1SO 15189 system, and 2y & - w g3 4= Thri
REGE »BRE MGERTETE IRTSEA RSt - EHEE K we completed the Medical Laboratory Accreditation process A BRI ED ER PR IRE AR 17T
BIZOMEE » BB ENRIERE RS EERO ST © held by the Taiwan Accreditation Foundation (TAF) since 2004. Department of Department of Department of Department of
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After 6 years efforts, TIP had the great honor of being granted
the award of “Benchmark Laboratory” from TAF in 2010. We
expect continued success from all our colleagues by insisting
on these core values: Accurate Diagnosis, Dedicated Services,
Excellence in Efficiency and Professionalism in Teamwork. All
our colleagues contribute to our nation’ s medical pathology
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care of these disadvantaged minorities. 0% = = c 8— 'g
< = = aQ
Standing on a strong foundation to explore the world, 09 =5 g
we hope that all our colleagues persist in their efforts to 93
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continuously upgrade the medical profession, develop medical
research to meet international standards and continue to
wholeheartedly provide excellent medical pathology services.
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Title: Chairman
Name: Fei-Peng, Lee
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Title: Director

Name: Chih-Ching Yang
Counselor of Ministry of Health
and Welfare
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Title: Director

Name: Chiung-Ru Lai
Supervisor of the Taiwan
Clinical Cell Biology Society,
Attending Physician of the
Lian-E Pathology Center
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Title: Director

Name: i
Chuan Hsien Lo

Professor of Central Police i ﬁ

University

Member of Legal Affairs

Committee of Ministry of
Health and Welfare

According to Article No. 6 of the TIP constitution, the board
is composed of 15 directors of the foundation with 80% of
candidates are assigned from the government; Article No. 7
states that the president is elected among the directors of the
board; Article No. 8 maintains that there are 3 to 5 supervisors
of the foundation with 80% of candidates are assigned from
the government. A provision in Article No. 43 of the Medical
Care Law specifies that the board of directors of the foundation
can be composed of from 10 to 15 members, of which at least
one third of the directors should be medical experts and at
least one should be a doctor. Among the 15 directors of the
12th session of the board, 8 of them are doctors, and 3 of them

are medical experts.
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Title: Director

Name: Yu-Ching Liu
Deputy Director-General,
Department of Medical Affairs

of Ministry of Health and
Welfare
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Title: Director

Name: Te-Lung Tsai

Director of the National
Federation of Medical Laboratory
Technologists, Director of the
Taiwan Society of Medical
Laboratory Science, Chief of the
Superintendent's Office at Hsinchu
Mackay Mermorial Hospital
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Title: Director

Name: Hui Chun Chen

Full-time Associate Professor,
Department of Law, Ming Chuan
University
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Chair Professor and Honorary Professor of Taipei Medical University ~ Chairman
ry of Taiwan Hospital Association ~ Director of Hospital Evaluation and Medical
~/ Quality Promotion Foundation ~ Director of Taipei Medical University
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Title: Director
Name: Shu-Li Chia

Counselor of the Ministry of
Health and Welfare
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Title: Director
Name: Kevin Hsiao

Managing Partner of Sun shine
Attorneys at Law

Member of Legal Affairs
Committee of Ministry of
Health and Welfare
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Title: Director
Name: Jian Hua Huang

Director of the Department of
Health, Taipei City Government
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Title: Director
Name: Zhi Hong Wang
Director of Taipei City Hospital

7 =S

WE BRIk
BEDRAKFEBAEEETETRMALES
#HR

Title: Director

Name: Yun-Chin, Chen

Chief Engineer, Acting General Affairs Team Leader, Lugong
Management Office, Farmland and Water Conservancy Agency,
Ministry of Agriculture
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Title: Director

Name: Wei-Shiung, Yang

Distinguished Professor of National Taiwan University Professor
and Director, Taiwan University College of Medicine Graduate
Institute of Clinical Medicine

Director of Medical Research Department, National Taiwan
University Hospital
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Title: Director

Name: Jaw-Town, Lin

Distinguished Professor of Taiwan University
Academic Associate Dean of E-Da Hospital
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Title: Director
Name: Chen Dai Jiang
Doctor of Taipei City Hospital

http://www.tipn.org.tw
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Title: Supervisor

Name: Li-Fang, Chou

Professor of Department of Public Finance, National Chengchi
University

Member of National Health Insurance Committee of Ministry of
Health and Welfare
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Title: Supervisor
Name: Wen-Li Yang
Doctor of Taipei City Hospital
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Title: Supervisor

Name: Shyr-Chyr Chen

Honorary Professor of NTU Medical School
Professor of Emergency Medicine, NTU Medical School
Consultant Physician of Emergency Medicine, NTU Hospital
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Title: Supervisor
Name: Ping-Shih Yang

Chairman of Hsi Liu Environmental Greening Foundation
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Title: Supervisor
Name: Rui-Ren Huang

Superintendent of Fu Jen Catholic University Hospital



3 Taipei fnsﬁ;::le of Pathology
1 %3k A W F

(F RS

KON EEBNLUELE EEEMENTERE
E > BLEERRERK » IR PRIZE B R IRt R sAlT -
IR R ENEREEERE o

REABZMANRERR > STETUTREER:

) IS FTRIRER 5 A BB
) Bk RiEER RS

) MEBRET(FRE

) 28 %%ﬁ%ﬂ

) 5%

)R

=

BRI

(—
(=
(
(
(
(N REEEWREE

/\

leipei Institute of Pathology

¥ 2 Probessionalsn
¥ FE Accountability
Atk Devotionality
2 ¥ Esficiency

Our Objectives

The objective of our institute is to encourage an
enthusiastic, responsible and highly efficient work attitude
for: supporting clinical needs; providing pathology testing
techniques that meet international standards; and working
hand-in-hand with other medical institutions to continually
upgrade the medical services as a whole in Taiwan.

The following goals have been set up to achieve a high
standard of quality.

1. Develop new testing methods and items for better services.
2.Improve and renew testing equipment.

3.Improve the laboratory environment.

4.Learn and introduce new technical knowledge.
5.Participate in international academic affairs.

6.Meet customer needs and improve customer satisfaction.

http://www.tipn.org.tw
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Our current major tasks are as follows:
1. To conduct referral pathology testing services

2. To promote new research in pathology technology and
promote its outcome

3.To conductresearch in public health and preventative
medicine

4.To promote disease prevention, newborn screening, health
checks, and other health services

5. To conduct testing for environmental hazardous substances
in the human body

6. To assist in training and exchanges of pathology related
medical updates among technicians in public and private
hospitals

7. To organize pathology related academic research and work
development

In the future, we will continue to work with the spirit of
responsibility and conscientiousness to: provide high quality
pathology reports; develop new testing and applications
for screening rare genetic diseases, thus providing more
benefits to newborns; utilize the latest medical techniques in
developing new tumor gene detection tests, thereby providing
the needed information for clinical cancer target therapy; and
to establish a platform that meets international standards.
The words “From the society, to the society” or giving back
to the community, by thriving for and guarding the health of
our fellow countrymen, has become our ultimate goal. It is the
hope of TIP to continuously expand pathology services to the
society.
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Pathologist Pathologist Pathologist

Wou,Hsiao-Ping Kung, Shih-Ya Wu, Chun-Chieh
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Supervisor of Medical Supervisor of Medical Supervisor of

Technologist Technologist

Lin, Yi-Ling Wang, Li-Yun

Financial Section

Shen, Chia-Jung
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Deputy Supervisor of Medical

Deputy Supervisor of Medical

Deputy Supervisor of Medical

Technologist Technologist Technologist

Chen, Shu-Chuan Kong, Wen-Pyng Yeh, Shu-Ping

Chief ,Dept. of Anatomical
Pathology

Hsieh, Yi-Yueh
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Pathologist

Lin Sey-En

Deputy Supervisor of

Personnel Section

Chiu, Han-Hsuan
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Deputy Supervisor of Medical

Technologist

Wu, Hsin-Hung

Chief,Dept. of Chief of Medical Technologist
Administration Chen,Yu-Hua
Lu, Cheng-Chi
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Pathologist Pathologist

Chien, Hui-Ping Lin, Shiou-Fu
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Provide services to meet the needs of business units. There
are 1 Chief director, 2 section Supervisors, and 4 staffs. Main
activities are as follow:

1. General Affairs Section
- Procurement and Management of office supplies
- Management of sending and receiving documents files
- Maintenance of office safety
- Treatment of pollutants and waste

- Facilities management and maintenance and other general
matters

2. Personnel Section
- Attendance management
- Employment management
- Evaluation, rewards and punishments
- Entertainment activities
- Welfare and other relevant matters
3. Financial Section

- Financial revenues and expenditures and cashier
management

- Accounting information management
- Fund application
- Controlling and auditing annual expenditures

- Accounts receivable and other financial matters
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The main functions are as follows :
(1) Surgical pathology
1.Pathology biopsy diagnosis
2.Frozen biopsy diagnosis
3.Special staining
4.lmmunohistochemistry staining
5.Paraffin tissue block and paraffin section production

(=) 4RI :

L FEBFRREE :
R FEEGR R > RRRRRTFEEERE
BERBEYNSE  ERERFRERINRE 84 £/
45 R 30 MU LB RBFE—RFEEFKRIR
B o ARLAFERVERBREMDI 2K
RS - FIieBR 2 R B EHA L EER
WESIREREH o

2. RESHEHRRSIRE
BRI SRS I o RERIR R AMERREE - &
E—ERARHRRTRIRFA » EHMERKR
REE > RIRRRESERHRR - TERANE
BERAI R SRS o
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BT FEERR MMV HEMRBREIIE
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g7k ~ BEERER ~ Mk ~ DERRTRIK ~ RERIEX
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The primary aim for the establishment of the Department
of Anatomical Pathology was to train pathologists in
the Taipei City government hospitals. Since that time, 8
pathologists have been trained and licensed and are currently
working in various well-known hospitals, thus fulfilling our
initial objective. Our current focus is on providing quality
diagnostic services for hospitals and clinics. In recent years,
the institute has also set up and developed the Molecular
Pathology Diagnosis Lab, earning it a national recognition
asa “Benchmark Laboratory,” for its advanced diagnostic
methods and comprehensive clinical services. The Department
of Anatomical Pathology is currently one of Taiwan’ s biggest
Pap smear screening centers. Our highly experienced team
includes 7 pathologists, 21 technologists (16 of them are
cytotechnologists), 2 laboratory technicians, 6 clerical staff,
and 1 specimen collection staff members.

REBER AR

Cellprep PLUS

(2) Cytological pathology :

1. Cervical smear:
The Pap smear examination is the simplest and most
effective way for early stage detection of cervical cancer.
Since the establishment of the National Health Insurance
Program in 1995, females aged 30 and above have been
entitled to free annual Pap smear examinations. Our
institute is recognized by the Department of Health (now
Ministry of Health and Welfare) as a certified pathology
medical institution, that registers reports directly with
the government's screening statistics program.

2. Liquid-based cytology (LBC):
This procedure is different from the traditional method
in which the collected specimen is placed into a vial
containing a pecial preservative. The sample is then
made into a thin smear by an automated smear- making
instrument. It is a technique that has gained popularity
as a method of processing both gynecologic and non-
gynecologic cytologic specimens.

3. Non-gynecological body fluid cytology:
An Exfoliative Cytology examination includes 2 other
categories apart from the Pap smear. The first is the
body fluid cytology exam, which includes testing of
sputum, urine, ascitic fluid, cerebrospinal fluid, pleural
effusion, pericardial fluid, bronchial brushing, and
bronchial washing. The second is the aspiration cytology
examination, which includes the thyroid, lymph node,
breast, lung, liver, pancreas, and tumor aspirations.

4. NI RRBEIR

IBBRF LS » FERENRRR

) ERERSRMAEILRRS A = ERNEH
o AERARHREELR DNAKSE » B8R
100 #224R)) » HAR 30-40 BURIXBBMITAE
o HApfn5| 3EEmmnEEs (e
B #9137 > DA% 16183133
35+39+45+51+~52+56+58+59+ 680
AR HIREREE 0 ERRESRER
FRIRNVEN BB MR IR - FETARK -
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4. Human papilloma virus DNA testing:
After 50 years of relentless research, it has been
confirmed that cervical cancer is definitely linked to the
Human Papilloma virus (HPV) infection. The HPV genome
is a double-stranded DNA with more than 100 genotypes
of which 30~40 are sexually transmitted. Thirteen of
them, namely Types 16, 18, 31, 33, 35, 39, 45, 51, 52, 56,
58,59,and 68 are considered “highrisk” types related
to cancer. HPV screening allows early detection and early
treatment if necessary.

REROH

VENTANA BenchMark® ULTRA
(=) PFRE:

1. RN ERESEE (ALK) ZRA/ERA
&/ OptiView DAB IHC i&AIEARIA » MIEAD
BHERRAMCRRERAR  TEHELS
BEMEE LGS 62> IF/ VR it AR A
B> 1 -ALK (D5F3) SRFEMNEE—E—4&
BikIES > TREMBEER ALKES » LHEAEF
F3 OptiView DAB IHC #Al4H K OptiView IEAE
4B > IEAS AR E 0] UTE L R RATER T PIERE
22 o ILi% B AT EEBhERISEE S XALKORI(crizotinib)
ARINEE o

Dako Autostainer Link48

(3) Molecular Pathology:

1. Anaplastic lymphoma kinase (ALK) Protein for lung
cancer detection:
The OptiView DAB IHC Detection Kit and automated
immunohistochemical staining with automatic systems,
primarily uses formalin-fixed and paraffin-embedded
non-small cell lung cancer tissue specimens. The anti-
ALK (D5F3) rabbit monoclonal antibody is the primary
monoclonal antibody that combines ALK and specimens.
By using the OptiView DAB IHC detection Unit and
OptiView amplification kit, this specific antibody can
be visually observed under an optical microscope. This
test assists in screening suitable candidates for XALKORI
(crizotinib) treatment.

2. 39 HER-2/neu ME R RIE 58]
£ HER2 Dual ISH DNA Probe Cocktail #&
H o HEKIBEEMEEHAHEEY AER
FE B EAMEES » B2 BEhZ AR
BRaR5  MREERAMILERM
A EEBEENBEME T2 HER2 BERIEE
HIRR o LT T EATMLRERTESES
Herceptin(trastuzumab) ;8% °

2. HER2/neu gene amplification for breast cancer
detection:
The HER2 Dual ISH DNA Probe Cocktail was designed
to quantitatively detect amplification by microscopyj;
the HER2 gene, via two colour chromogenicin
situ hybridization(ISH) in formalin-fixed, paraffin-
embedded human breasts; and gastric cancer,
including the gastroesophageal junction. Following
staining on automated slide strainers, the result can
be used as an aid in the assessment of patients for
whom Herceptin (trastuzumab) treatment is being
considered.

11



12

Taipei Institute of Pathology

&b gk W F

. " = 8l
- " i
\ ’ .
. & - - -
4 > * 4 Pl
2 . - 4
i % ‘ g
. [} a *! f ..L - - 3 "
2 - 5 b ] (14 3
-
; ’ ’ -
e A o '
- - " } % 5 . (o i
. o &
. . 7 *" ; -- t‘

e - -

3. fififE PD-L1 ZEEH8A
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HIEB RN AIBESRE (Hereditary nonpolyposis
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3. PD-L1 is an immune-related biomarker that can
express in the tumor cells. The patients’ eligibility
for anti-cancer immunotherapy highly relates to
the expression of the PD-L1 protein in the tumor.
The primary detection method for the PD-L1
protein in non-small cell lung cancer (NSCLC) is
immunohistochemical stains. With the automatic
immunohistochemical staining system, a variety
of PD-L1 antibody clones produced by different
manufacturers could be applied on the formalin-fixed
and paraffin-embedded tissue specimen. The staining
results aid the clinicians in the decision on whether
or which anti-cancer immunotherapy they should
prescribe for the patient.
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PD-L1

4. Mismatch repair gene (MMR gene) for colorectal cancer
detection:
Hereditary nonpolyposis colorectal cancer (HNPCC)
is one of the most common diseases of hereditary
colorectal cancer, accounting for about 2-5% of all
colorectal cancers. It is caused by the mutation of
mismatch repair gene (MMR gene). These gene products
are mainly related to gene repairin cells, including: MLH1,
MSH2, MSH6, and PMS2. These four gene mutations that
induces HNPCC production is confirmed. Therefore, IHC
is used to detect the protein expression of MMR gene
in cancer tissue. If there is no expression, it means that
the relative gene has mutated and loses its function.
intraepithelial lesion), or in patients with positive high-
risk HPV test results.
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ROS1 B— R EEZ BRIV ILELHEEZAE -
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6 .Claudin 18.2 (CLDN18.2) ZE#&A - & b25% (IHC):

CLDN18.2 EH SRR HEZNTEM S » TIRE
HARESS RIEIEE MR - 5B F IR SIS
EE AR ERAAREBISEEM - CLDN18.2 @E1E
EMECEREDRY  BEMRRERIRAEREL

Bf > CLDN18.2 EFE A ZREMMETAILE - CLDN18.2

WA RIER B IRENR B A SR U R E thiginesig 2t
fiI - CLDN18.2 B FE BiE/afsaid it HER2 2 &1
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http://www.tipn.org.tw

ROS1

5. ROS1 protein for lung cancer detection :
ROSL1 is a tyrosine kinase receptor in the insulin receptor
family. In non-small cell lung cancer, multiple fusion
partners of ROS1 genes have been confirmed. These
fusion proteins have kinase activity, which can enhance
cell proliferation and reduce cell apoptosis.This test
assists in screening suitable candidates for XALKORI
(crizotinib) treatment.

6.Claudin 18.2 (CLDN18.2) protein detection -
immunohistochemistry (IHC):
CLDN18.2 protein is a major component of intercellular
tight junctions, regulating paracellular barrier
permeability and membrane polarity, controlling
selective ion transport across cells, and maintaining the
integrity of epithelial and endothelial linings. CLDN18.2 is
typically retained during malignant transformation, but
when cell polarity is disrupted and architecture is lost,
CLDN18.2 becomes more readily visible and detectable.
CLDN18.2 can also be expressed in lymph node

BARZHBERTAE -

0 NOSTAINING

1+ WEAK
STAINING

». MODERATE
STAINING
STRONG

5* STAINING

EERPITMR B AR R AZTE (L 2 R B 7 »
RMERFEZE > FRBBMEMZYIARERA > XU
HETFHNMAERERER ISP LZRERS °
RIEEE S AERSYESTIR AR - HERE - &
BARBEBEE  IORYI R REZ BRI B Masson-
trichrome Bz PAS 6 o

metastases and other distant metastatic sites of gastric
adenocarcinoma. Following HER2, CLDN18.2 has become
anotherimportant target in gastric cancer treatmentin
recent years. It is highly expressed in digestive system
tumors, particularly gastric, pancreatic, and biliary tract
tumors, as well as some colorectal cancers, potentially
benefiting a wide range of patients.

BiEES :
#MRAMGLL © 75% HIBEEARRRIRAE -
ST | ER RE (2+) F5ARY (3+) R EEE -

CLDN18.2 positivity was defined as moderate-to-strong (2+ 3§
3+)membranous expression in >75% of tumor cells by IHC

EHIE : What Is CLDN18.2? | CLDN18.2 Pathology Hub

Our Department also provides paraffin making and
embedding tissue services to various universities and research
labs, not only for diagnostic purposes, but also with the goal
of supporting the mission to help these institutions improve
the quality of their biopsy interpretation skills. Our services
includes generating human and animal tissue biopsies,
hematoxylin- eosin (HE) staining, immunohistochemical
staining, frozen tissue biopsies, and various special stains such
as Masson- trichrome and PAS, etc.
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@ ERAABIEER Department of Clinical Pathology
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The Department of Clinical Pathology is comprised of 3
clinical pathologists, 17 well-experienced senior medical
technologists and 4 clerical staff members.

The Department of Clinical Pathology Clinical Pathology
department abides by the requirements of the TAF ISO 15189
accreditation in every aspect of the pre-analytical, analytical
and post analytical process. The laboratory participates
regularly in local and international proficiency testing and
inter-laboratory comparisons for the analysis performed. Over
the years we’ ve maintained an excellent record, while at the
same time implementing continuous improvement plans to
ensure the accuracy of our test results.

The wide array of services offered by the Department
of Clinical Pathology includes special and high technology
test items. At the same time they collaborate with various
hospitals and clinics in centralizing test analysis to conserve
medical resources. Testing services mainly include heavy
metal testing, newborn screening, and molecular medicine
testing. The department is known for its accurate and fast test
results, professionalism, and dedicated services. A specimen
collection network has been established to pick up specimens
from health institutions around Taipei City and New Taipei City.
It also provides preventative health care and other laboratory
testing-related consultation services.

Two Classifications of Testing Services:
(1) Biochemistry and Immunology:

1. Heavy Metals Tests: Includes lead (Pb), aluminum
(Al),cadmium (Cd), mercury (Hg), copper (Cu), zinc (Zn),
and nickel (Ni) testing. Aside from being the Council of
Labor Affairs designated certified laboratory for blood Pb
level testing, TIP also passed an inspection conducted
by the TAF during October 2013. This was done in
conjunction with the “Inspection of designated testing
laboratory for Occupational Safety and Health,” which
included several metal testing capabilities such as urine
Cd, Hg, Ni, Hg and blood Hg and Pb. Quantitative analysis
of heavy metals is the Department’ s key development
testitem.

2. Hepatitis markers tests

3. Hormone tests

4. Tumor markers screening

5. Therapeutic drug monitoring

6. Auto-immune disease antibody tests

7. Allergen tests

8. Radioimmunoassay tests

9. General Biochemistry and Hematology tests

10. Assist in Academic Research Institutions’ sample
analysis:
For many years now our institute has built trust with
several important academic institutions and medical
centers in Taiwan for conducting analysis on special
research test items.

http://www.tipn.org.tw
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Team of Biochemical and Immunological Division
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PerkinElmer Nex/ON 1000G ICP-MS & NexSAR HPLC

KLOMRICTE D AT

FANci2 sb 16

ElLRBEAHK

Roche cobas pro ¢503 f¢ €801

(=)~ HESEE
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O RE 82 FiEZEERM R AT E R AR
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BEtRERETEYE

TECAN FREEDOM EVO 100 Air LiHa

(2) Newborn Screening

In 1984 the Ministry of Health and Welfare set an aim to
provide reliable and low cost screening tests for high incidence
congenital metabolic diseases. It established a nationwide
congenital metabolic disorder screening system to diagnose
diseases in newborns during the early stages and provide early
medical treatment. TIP has been entrusted by The Ministry

of Health and Welfare with conducting newborn congenital
metabolic screening testing since 1993. Their participation has
surpassed all expectations with remarkable achievements.
Under the supervision of the Health Promotion Administration,
we have been conducting screening tests for almost one third
of the newborns, making it one of the three premier screening
centers in Taiwan. At the same time, we also work hand- in-
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hand with the Taipei City Health Department in newborn
hearing test screening projects and congenital acute cardiac
disease screening systems and management. Listed below are
the two classifications of newborn screening tests. The firstis
the Health Promotion Administration Designated tests and the
second is listed as the other Undesignated tests.

Designated Tests:

. Congenital hypothyroidism (CHT)

. Galactosemia (GAL)

. Glucose 6 phosphate dehydrogenase deficiency (G6PD)

. Congenital adrenal hyperplasia (CAH)

. Phenylketonuria (PKU)

.Homocystinuria (HCU)

. Maple syrup urine disease (MSUD)

. Citrullinemia type 1 (CIT1)

. Citrullinemia type 2 (CIT2)

. Medium-chain acyl-CoA dehydrogenase deficiency (MCAD)
. Glutaric acidemia type 1 (GA-1)

. Isovaleric acidemia (IVA)

. Methylmalonic acidemia (MMA)

. Propionic Acidemia (PA)

. 3-hydroxy-3-methylglutaric aciduria (HMG)

. Holocarboxylase synthetase deficiency (HCSD)

. Primary carnitine deficiency (PCD)

. Very long-chain acyl-CoA dehydrogenase deficiency (VLCAD)
. Carnitine palmitoyltransferase | deficiency (CPT1AD)

. Carnitine palmitoyltransferase Il deficiency (CPT2D)

. Glutaric aciduria type 2 (GA-2)

Of these designated tests, items 5-21 are tested by using
the Tandem Mass Spectrometer to screen newborns for
congenital defects, as well as amino acid, organic acid and
fatty acid metabolic disorders. This high-precision instrument
can test more than 20 types of congenital metabolic disorders
from a single blood spot. For raising the specificity and the

sensitivity of the screening test for certain diseases, second
tier tests are developed as follows.
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Second tier screening tests:

1. Methylmalonic Acidemia (MMA) and Propionic Acidemia (PA).
2. NGS test for 4 fatty acid metabolic diseases (Disease No. 18-21)
3.Mutation Hotspot test for Citrullinemia type 2

Undesignated Tests :

1.5-Plex LSD screening test for Pompe, Fabry, Gaucher,
Mucopolysaccharidosis (MPS) type 1 and 2.

2.3-Plex LSD screening pilot study test for
Mucopolysaccharidosis (MPS) type 4A and 6 and late
infantile neuronal ceroid lipofuscinosis type 2 (CLN2).

. Severe combined immunodeficiency (SCID).
. Biotinidase Deficiency (BTD).

. Adrenoleukodystrophy (ALD).

. Spinal Muscular Atrophy (SMA).

. Duchenne Muscular Dystrophy/DMD)

0 N o b~ W

. Test for common mutations of hearing loss.

Other test service :
1.Dried blood spot Lyso-GL3 test.

2.Amino acid, organic acid and fatty acid test for clinical
patient follow-up.

3.High-risk patient screening test for LSD.

http://www.tipn.org.tw
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Team of Newborn Screening
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Recently, there have been rapid achievements in molecular
biology, especially in nucleic acid testing. It has been widely
applied to pathology studies. In 2005, the Molecular Medical
Lab was established and started clinical operations the
following year. As the cases and the demand for molecular
testing increased, the second floor of the laboratory was
renovated to accommodate an independent molecular
medicine laboratory. With specifications conforming
to the strict requirements of a molecular biology lab, it
was reconstructed in 2010 and equipped with advanced
instruments within separated working areas with adequate
airflow to provide high-quality and accurate tests. In the
same year, our molecular medicine lab obtained its initial
accreditation by TAF (Taiwan Accreditation Foundation, ISO
15189). In 2012 our lab was also certified by the Taiwan Society
of Pathology as a molecular pathology laboratory. Since 2017,
the field of NGS has been developed. Currently, a variety of
Panels are provided for customers to choose from for cancers
such as breast cancer and lung cancer.

DFESMIFEEK

Team of Molecular Medicine

Currently, there are three major points of focus for the lab.
(1)Virology tests:

1.Hepatitis B and C test applications:
We use in vitro diagnostic (IVD) reagent kits (real-time PCR
methods) approved by the Ministry of Health and Welfare
for the hepatitis B & C viral load tests and hepatitis C
genotyping tests.

2. Currently provides in vitro diagnostic (VD) reagent for HPV
genotyping including high risk, low risk, and genotype
16&18.

(2) Pharmacogenetic related tests:

Currently provides HLA-B1502 and HLA-B5801 (IVD reagents)
tests for serious drug reactions induced by carbamazepine
and allopurinol, and the MAYZENT drug metabolism

gene CYP2C9 test (IVD reagents). We also use laboratory
developed tests for detecting UGT1A1 polymorphism for
colorectal cancer chemotherapy, and tests for detecting
ADH1B and ALDH2 polymorphism for alcohol metabolism.

NextSeq 550Dx XA EF R AT
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http://www.tipn.org.tw
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BEb AR & EFE Genexus System

(3) Genetics testing for cancer target therapy:

By using the fluorescence in situ hybridization (FISH)
technique, we can confirm the presence of HER2/neu
gene amplification in breast cancer. Moreover, the FISH
method could be used for detection the presence of ROS1
gene rearrangement in non-small cell lung cancer cells.
In colorectal cancer testing, we use MALDI-TOF mass
spectrometry technique to analyze tumor tissue for the
presence of mutations in the KRAS, NRAS and BRAF genes.
We also provide Real-time PCR tests detecting mutations in
the EGFR gene of Non-small Cell Lung Cancer (NSCLC) cells
and/orin patient’ s plasma. Recently, we have also launched
a multi-gene test for lung cancer using Real-time PCR
technology in order to reduce the cost of multi-gene testing
and benefit lung cancer patients. For thyroid cancer, lung
cancer and melanoma, the BRAF mutation test is also tested
by using laboratory developed pyrosequencing test. We
also provide MGMT promoter methylation status assay for
Glioblastoma, PIK3CA mutation test for breast cancer, FGFR
mutation test for urothelial carcinoma, and microsatellite
instability (MSI) for many cancers.

In addition, we provide a variety of next generation
sequencing(NGS) tests , including Archer FusionPlex Lung
Panel, Archer VariantPlex CTL Panel, Archer VariantPlex
BRCA + PALB2 Panel, AmpliSeq for Illumina Focus Panel,
NGS testing for pathogenic genes related to neonatal fatty
acid metabolism disorders, customized design of the RPE65
Panel NGS test related to the medication of inherited retinal
dystrophy (IRD), and the recently added Oncomine Precision
Assay NGS test. We also provide next generation sequencing
for the treatment of related cancers, such as breast cancer/
ovarian cancer/prostate cancer (BRCA1/2+PALB2) and
lung cancer, as well as panels for fusion gene such as
ALK, ROS1, FGFR and NTRK. All these testing results are
important references for current cancer target therapies.
We also provide research labs, biotechnology companies
and pharmaceutical companies related testing project
development and testing services, such as the recent
customized design of the QlAseq RPE65 Panel next
generation sequencing test related to the medication of
inherited retinal dystrophy (IRD). Our department not only
assists in technique development, but also provides high-
quality clinical test results in order to have better research
results published to meet the purpose of our services.

1. BERSZEBEI KL EIEE S R4 Cobas 5800 System
2. QuantStudio 5 Real-Time PCR Z& 4k

3. BNAs B 8 B4 B 4 K FE & Rotor-Gene Q MDx

4. A2 SeqStudio Genetic Analyzer System
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The Taipei Institute of Pathology mainly aims to upgrade
the employees’ occupational abilities. Physical and mental
health is also maintained by regularly holding all sorts
of training courses and activities. The department also
participates and conducts academic research projects in
cooperation with hospitals and other related research units.
Besides inviting experts in the medical field to conduct
medically-related lectures, other topics such as arts and
lifestyle-related lectures are also arranged. In addition, the
annual training that is conducted includes: visitations to
medical institutions and their advanced facilities; and listening
to lectures given by various professionals such as, professors,
doctors, and medical laboratory scientists, who come from
renowned international and local universities and hospitals.

We also participate in domestic and international academic
meetings and conferences in order to keep updated on the
latest knowledge and to meet international standards. Each
year the TIP allocates a certain amount of their budget to
those physicians from the Taipei City hospitals and other
research hospitals, who are interested in conducting academic
research. First an application is filed and then it is reviewed
and approved by experts in the field. Not only is research
conducted in cooperation with other medical research units,
but the publication of the research results in international
medical journals provides TIP with the opportunity to extend
its testing services and in the process increase its business
opportunities.

’i » EMIr948iL Our Website
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http://www.tipn.org.tw

The Taipei Institute of Pathology has a specially designed
website that provides an effective tool for interaction and
service between its staff and clients.

Aside from providing the latest information, the website
also allows healthcare personnel to browse for information
regarding various test analyses and result query. A specimen
collection manual and various application forms are available
for downloading if needed, providing convenience to the
clients.

A4t < https://www.tipn.org.tw >
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SERIEYR / Surgical biopsy

%Rk / Frozen section

G ARMBEZRZE / Immunohistochemistry staining
REEREFIEZEE /EGFR

R S AES /ALK

ZEERECEEERE /MMR

PD-L1 (22C3 ~ SP263 ~ 28-8 ~ SP142)

ROS1

CLDN18.2

AERE ZREERBEME R /HER2 Dual ISH
PIRABUET / Paraffin-embedding tissue service

FETEHRR % / Cervical smear

RESHBAIREEE / Liquid based cytology

JERRIBR R B8 18Z / Non-gynecological body fluid cytology
JERRIZERIAARIEZ /Non-gynecological needle aspiration cytology
A$E%.385%3F DNA #%8] / Human papilloma virus DNA test

FRJ&I2 / Clinical Pathology

@ —#R4E1EHE / Routine Biochemistry
€ —RM&KRZ / Routine Hematology
& FEE -6- HESIREE / G-6-PD
@ FHRARINAE / Thyroid Function
PORAERARAR SR / T4
ZHARRERER / T3
=R FRIRR R RLIBETE / T3 uptake
TEREERARARE / Free T4
R ERARAR R 4 / FTI
FRARRRRIRER / TSH
FR{ERAEATIRE / TSH Receptor Ab
MERARIBELESIAS / Anti-TPO Ab
FIRAREEE B8 / Anti-Tg
@ EIFARERE / PTH-Intact
@ %755 / Sex Hormone
Z@EHIEE / E2 Estradiol
&HI5%E2 / E3 Estriol
TRARIE / FSH
HEBEHE/LH
L& / Prolactin
BEBRMERSER - 28RS/ B-HCG
IREE L EER / DHEAS
=R8A5HR / Progesterone
ZAA5E2 / Testosterone
@ ST EREHFS / Pituitary hormones
1% LAREE % / ACTH
@ E LFEETS / Adrenal hormones
&R / Cortisol
EZ[E|#R / Aldosterone
B BE / Renin (PRA)
MEATEBEL / 5-HIAA
17 BR4BEIFZ4E / 17-ketosteroids
17 REIRE LARER / 17-OHCS
ERE1CHTEE /VMA
#AE S & / Catecholamines
@ FiBHE / Gastrin
@ R / Diabetes Mellitus
#E / Glucose
EEEMmEER / HbAlc
BRE% / Insulin

Items of Examination

C- RKRE &K / C-Peptide
#{EBZE R Glycated albumin
& [mf5/ Lipids
RERERY / Triglyceride
ffzE &2 / Cholesterol
SR EMEREEE / HDL-Cholesterol
{EZEMEES / LDL-Cholesterol
BEEAXER AL, B/ApoAlLB
& LEEEE /Cardio enzyme
FLERR R ETNES / LDH-Isoenzyme
ANEEEHEREITHES / CPK-Isoenzyme
€ ZM1%E / Anemia
;58 / Serum Iron
SR/ TIBC
&8 / Ferritin
Mm&ZEE% / Hemoglobin EP
#Efthsy B12/ Vitamin B12
{4 / Folate
@ FFKAZH / Hepatitis marker
B BUAFRREINE / HBsAg
B BUAF K REINAE / Anti-HBs Ab
B BUFF e 11/R / HBeAg
B BUFF K e $188 / Anti-HBe Ab
B BUAF K% 0788 / Anti-HBc Ab
B R RiOBE B ERE R M / Anti-HBc IgM
A BYRFR B / Anti-HAV Ab
A B RINAERREKREH M/ Anti-HAV (gM
C BIFF R H1BE / Anti-HCV Ab
@ [/EF%% / Serology and Immunology
7235 / Osmolarity
BiF&§5ZTT / Procalcitonin
R4 B BFIAK / NT-proBNP
4MRERIEEH1AS / Anti-Intercellular Substance Ab
EEME#HEE / Anti-Basement Membrane Zone Ab
B 44 ERE EIEHAE /Anti-Glomerular Basement Membrane Ab
EEF MR E 88 /Anti-Neutrophil Cytoplasmic Ab
E2/MB$A8 / Anti-Gastric Parietal Cell Ab
Hutis#iE8 / Anti-Cardiolipin 1gG, 1IgM
Z BRMEERIAE / Acetylcholine receptor Ab
REHREHRG/1gG
REKEHA/IgA
REHKEAM/IgM
®REHREAD/ IgD
REHRERE/IgE
HEMREEKEN E(1BHUR ) / Specific IgE (Allergen)
Mm&#HRE3/C3
Mm&wHRE 4/ C4
IZINAE / ANA
EEALEEZELIES / Anti-DNA Ab
ETHHERBOIZIAE / Anti-ENA Ab,
Anti-RNP, Anti-Sm, Anti-SSA, Anti-SSB, Anti-Scl 70, Anti-Centromere
,Anti-Jo 1
HuARBE48E / Anti-Mitochondrial Ab
FEiBANEE / Anti-Smooth muscle Ab
#$f% / Ceruloplasmin
Mm;EZE B E % / Serum protein EP
& EK / Immuno Fixation EP
HERMETF /RF
EERRZ %% KB B G/ Rubella 1gG
EERRZ % %IKER M / Rubella IgM
B RFEE | 188 / HSV type | 1gG
BARZREEL || 188 / HSV type 11 1gG
BAIRE SEKER M/ HSV IgM
E#BRfREAS / CMV 1gG

E4iREREIkER M/ CMV IgM
SRS / Toxoplasma IgG
SHERBRKIKEH M/ Toxoplasma IgM
EB RmEEHRHIKER G/ EB-VCAIgG
EB mEEHELIKER A/ EB-VCA IgA
EB WEEHRBEIRELS M/ EB-VCA IgM
RS (KR ) WS AE / VZV IgG
W RE RS / Chlamydia IgG, IgM
R %E S / Measles IgG, IgM
PR E 88 / H, pylori Ab
HAPTIRE T RAEER / UBT
@ B2- #AFKE A /B2-Microglobulin
& ELEIBE [ Heavy metals
& / Lead
$R / Copper
$2 / Nickel
$¥/ Zinc
£8 /Aluminum
X [ Mercury
% / Cadmium
$BEEF / Lithium
ffi /Selenium
& ZEE R RREEEY) / Drugs and Narcotics
Digoxin, Theophylline, Phenytoin, Carbamazepine, Valproic Acid,
Phenobarbital, Vancomycin, Ethanol, Methanol, Amphetamine,
Phencyclidine, Morphine, Cannabinoid, Cocaine, Busulfan
@ FEAEIEE / Tumor marker
FEIERAIR / CEA
a- faREH / AFP
CA-125 #Fs2 / CA 125
CA-199 #%32 / CA 199
CA-153 #2532 / CA 153
SCC #g52 / SCC
TRENREL EBAELES / Prostate Acid P BB EIRIS 2R
[ RIS IR / Free PSA / PSA
& EXEHER
IL-1a, IL-1B, IL-4, IL-6, IL-8, IL-10, IL-27, TNF-a, IFN-a IFN-y, BDNF,
Ghrelin, Leptin, Adiponectin, Vitamin B1, B2, B6
Orexin A, RBP-4, 8-OHdG, Angiotensin II, IGF- 1, IGF-2, sIL-6 R
@ #E5ESHR / Newborn Screening
@ EREEEIEEEE / newborn screening tests designated by
Health Promotion Administration
FeR M FHRARMEAESE / Congenital hypothyroidism, CHT
2 ¥EMSE / Galactosemia, GAL
BN 6 BB X |ESFAZIE / Glucose 6 phosphate
dehydrogenase deficiency, G6PDD
FERME AR 4SE / Congenital adrenal hyperplasia, CAH
FFRAERAE / Phenylketonuria, PKU
= MEBZEE FRAE / Homocystinuria, HCU
HEHEERAE / Maple syrup urine disease, MSUD
JABZES MJESS | B / Citrullinemia type 1, CIT1
JRRZEE INESS 1) B! / Citrullinemia type 2, CIT2
FhERREEES A X EESERZE / Medium-chain acyl-CoA
dehydrogenase deficiency, MCAD
TR =B MESE—AY / Glutaric acidemia type 1, GA-1
FEXELIMSE / Isovaleric acidemia, IVA
FEF B MAE / Methylmalonic acidemia, MMA
ABLMJE / Propionic Acidemia, PA
=¥SE = REX ZEEFRAE / 3-hydroxy-3-methylglutaric aciduria, HMG
2B S RESERZ / Holocarboxylase synthetase deficiency, HCSD
REMAEREAZE / Primary carnitine deficiency, PCD
B RIEFEEES A K EESTRZAE / Very long-chain acyl-CoA
dehydrogenase deficiency, VLCAD
PERIR AR ST EER = E S | B / Carnitine palmitoyltransferase |
deficiency, CPT1
AT SBEEAZES || B / Carnitine palmitoyltransferase
Il deficiency, CPT2
RZBEMIESS || B / Glutaric aciduria type 2, GA2
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@ EMRIRAIIEE / Second tier screening tests

FER T (MMA) KRR MAE (PA) Z SR E L EEREFE /Methylmalonic

Acidemia and Propionic Acidemia
4 TERERAES AR E NGS &l ( 5 18~21 IE#%JA )/ NGS test for 4 fatty
acid metabolic diseases (Disease No. 18-21)
BN BREE MJE B RIS B HERRR / Mutation Hotspot test for
Citrullinemia type 2

@ EEMEFRIAER / Undesignated Tests
AE—ARRERIR | AR RE « RERE - SERERMSEE
S—HIEASE TR /5-Plex LSD screening test for Pompe, Fabry, Gaucher,
Mucopolysaccharidosis (MPS) type 1 and 2.
=5/ RS REIRETE { FNA L RN SHBERLE R
S RIMASTIRAR RS 18 E IFEAE /3-Plex LSD screening pilot study test for

Mucopolysaccharidosis (MPS) type 4A and 6 and late infantile neuronal

ceroid lipofuscinosis type 2 (CLN2).
BERSERBIRZAE / Severe combined immunodeficiency, SCID
EYZEESERZIE / Biotinidase Deficiency, BD
B RS E B IE / Adrenoleukodystrophy, ALD
BEERANAZEHLEIE / Spinal Muscular Atrophy, SMA
HriE 5 REEIBERA / Test for common mutation of hearing loss
Fa 5ERE AR EAE / Duchenne Muscular Dystrophy, DMD

& HthEEARRISHAIIER / Other test service
SEfnn AR SIEIZEZM A Lyso-GL3 &3l (DBS Lyso-GL3)
ERPREIZERRELEE ~ BHSEL - PeRARLIB BRI
BIEEZRA) B HETRELIS

D FEEIHES /Molecular Medicine Test

@ RIEFREYAERIEERRA /Genetic testing for cancer target therapy test
L9 HER2 S ¢ R{EE3ZH&A) /Breast cancer HER2 Fluorescence in situ
hybridization test
fifEs EGFR EEZE&4%A) (484  M#% )/Lung cancer EGFR gene mutation
test(tissue * plasma)
fififEz ROS1 BRI /Lung cancer ROS1 Fluorescence in situ
hybridization test

FLE PIK3CA ERXIZEE4%A /Breast cancer PIK3CA gene mutation test

KB KRAS,NRAS,BRAF EFIZR£4#3 /Colorectal cancer KRAS,NRAS,BRAF

gene mutation test

FRARARAE « B - 2B RAME BRAF EREIZEEGA /Thyroid cancer ~ Lung

cancer » Melanoma BRAF gene mutation test

JBER_ERZ% FGFR ERIZEEH%A /Urothelial cancer FGFR gene mutation test

Ptz 2 EEI&A /Pan Lung cancer PCR panel test

€ B CEFXFEE2RERDEURA /Hepatitis B ~ C viral load test and

Hepatitis C genotyping test

@ HEZEEFE HLA-B*1502 ~ HLA-B*5801 ~ UGT1A1*28 &l ~ CYP2C9 i

#l /Pharmacogenetic related gene: HLA-B*1502 test ~ HLA-B*5801 test »

UGT1A1*28 test ~ and CYP2C9 test

& NEAEREDEEMEA /HPV genotyping test

& ERBAHEEREGA /ALDH2 and ADH1B genotyping test

& MERFEE®RA /Microsatellite Instability Assay, MSI

@ MGMT promoter ERXBE1E#8 / MGMT promoter methylation status
assay

& RUAERFERERE / Next Generation Sequencing, NGS
AmpliSeq for lllumina Focus Panel Rt X EFFERER / AmpliSeq for
Illumina Focus Panel NGS test
L& Archer VariantPlex BRCA X EFEER / Archer VariantPlex
BRCA NGS test
fifi% Archer FusionPlex Lung Panel ZtHCEFEE#EAI / Archer
FusionPlex Lung Panel NGS test
fifif% Archer VariantPlex CTL Panel Rt X EFEE KR / Archer
VariantPlex CTL Panel NGS test
HriE SR BERAEE 3 2 HAERIBURER NGS #:5% / NGS test of pathogenic
genes associated with abnormal fatty acid metabolism in neonates
Oncomine Precision Assay Rt XEFEEE R /Oncomine Precision
Assay NGS test

@ HERKERFREERT %2 BE / Development of tests for research and
clinical use

BEEMRABARACEIE (inherited retinal dystrophy, IRD) FI%E48RA RPE6S
Panel Rt XEFERFHEA / RPE6S Panel NGS test
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