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R REURI G E R NR R X RS R REABRRAS 2T
FIZ] EGFR 2 £ 8 QL U] © Svf2 A dwinR 8 i il i 02 F pRgc s o i 7 ¥ (Liquid
biopsy) éf7H k] i B 4 1 LGB ¢ 0 SR R B R P H70-80% « s G A
BB AU L LSl S 0 B S ROR R
PR FF A DGR LT TRE SR SRR E e

B4t i EH 2]

A s R w4 £ T X RE-Fh g B gpE P A

B - RA A Fz g, B x (small-cell lung cancer » SCLC) » fr2t/] kw

u?»w@ﬁﬁ;,ﬁ»ggmxﬁ,@
¥o 2 - 5 f i iF E*@'Ifﬁ A E SR
B0 A etk sk TR ] e
DI PIHRL LR DL S LR
FE A2 AREws (l1qu1d biopsy) st
ﬁb—% o u—rﬁ}uuﬁk Pg”i?‘?,}%,ﬁ’!’rl—p‘\
L EE T Ry
(Epidermal Growth Factor
Receptor-Tyrosine Kinase Inhibitors
EGFR-TKIs) 5 2 38> §§ /i # ik de )5 f e
B3RS E o

R R P
R LR S N Rk

Pz 3% & (non-small-cell lung cancer >
NSCLC) « # ¢ » 2bo] fnre i e & 59
J% (adenocarcinoma) ~ @& + A e g
(squamous cell carcinoma) & = w7 Jg
(large-cell carcinoma)[1]° % 197041 R
FERITe FR > BRE 2 R
3 il (2 d SRR R T
REF) 2GR R DS
poood 3 B SR B A F] R O¥ (driver
mutations) 2.z IR0 24| o e W R E B - K
O e ek Bg"‘]% [ AR~ 5 S Y
FIRF2L T HE I EHRwe2 82 ~ 45

A ERATIRR e - L ER
- BEREAFIRE T UF AT I F

i 2 i%—g i e
iR 1 (02)8512-8888 ext.28908
Email : c00451@mail.fju.edu.tw
bl 024352 ATAR R LR RS
AE 107 & 5" %

B 69 5L
®ARI07TET Y I8 p FBAE




B4 [3]0 T 0 B LR R A T
F-v @;E,fﬂiw ) “P GRS L
= e ip lﬁ’?ﬁlﬂrﬁtwb H_2002 & T g A
¥] = & (oncogene addiction) | =k A PEA
[4] > o &7 UTH| 4 PR e 0 BB L
TR H Y R A RGER LTS A
e fn P2k € A dw %2 k= (apoptosis) e
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gefitinib, erlotinib, afatinib

Exon 19
deletions

FHREIBRBRFFDF L AT DR
MEFfe® IokEEFE ST 0
B %% o ¥z CAP/IASLC/AMP iy
51 > Pl EGFR R % g 48 ¥ 11 _wétd
3 (fine-needle aspiration) - & &-*7 3 (core
needle biopsies)# =+ jis*7 *£ 4% * (resection
specimens) [21] o &% & | & B~ /43045 )
EGFR % % = j# gt & > & B F % 3 30
Bz B * > 22 g R o TPl
R R E 4,; 35 50%E R dnve i
oo {W 7 2 LR 7 5 10% M
Ryl PR RE P 4F o gt o BRI 2R
Rk RIE e g A 0 1% Uk
PR o ARS HRE T T e e ATH
Aok 2 FpHE etk R gRiE £ 1 PCR G
AA#H A EGFR % % HplE > @ B AT
Birdrd £ BT R AILE 2 T EH K

osimertinib

T790M*
+SM

L861Q

G719indel I G719X IExon 19 ins.I A763insFQEA I S768l| J

gefltlnlb erlotmlb afatlnlb 05|mert|n|b Y
Exon 20 C7975 **
insertions +T790M+SM

AR -

EGFR ft 4 s % 38 ¥ o4 o Jicfis I | B e
&£ % Gefitinib & p 250 mg > Erlotinib * p 150 mg (*

BHRB20] - ¢ +:4 5 TKI
- % %% - & EGFR-TKI) :

Afatinib # p 40 mg (% = & EGFR-TKI) ; Osimertinib # p 80 mg (% = #* EGFR-TKI) -

= ¥ % ¢ Exon 19 deletion ®_ delE746 A750 (% 2 %A
leucin-arginine-glutamic acid-alanine % fﬁt‘ ' i
3 T790M f\%j‘ﬁi“ osimertinib pat
Afatinib %55 14 :}’rbé%'f M E F G T7T90M % % ™
=% Osimertinib e 4 o

Fla C797S % %™ i3

LREA motif > =F
i = LREA motif 3 %) o T790M+SM* :

]%L - X g3t Gefitinib ~ Erlotinib &

i@ & o CT9TSHTTIOM+SM** 1 5 30%H_



| R
2570 WES=ER

% - CAP/IASLC/AMP 3 B 25| % % % EGFR # 12 33 3] 8 5 20]
L | 7 EGFR £ F1% % :np ch g 48 kA § 110 TKI & 2 6 1o -
2. | 4T WOURISG R TR R 0 B TR ARG P (A mRFE) o
e PP 48
A PEpE TNM S 494 2 A TNM S 13 3854 7 4 5 iF e
B. LB 5t 5 TNMF 12 34 » 2 A% A TFE
4. | el
A R R AR
B. RS HhFI RS TS B AL I A P F A -
C. WFA™ WAL AR o
D. ¥ it * % 54 -
5. | A fR S RILY T
24 PR EAPJ/AFAHE AN IR TI N EIANS TR AT
R e
B. #ip|l 2% Bt e A 10 B1(FX pBE = arif o
6. |A FHREFF At wg G 0% e WY A RE
B. HiRIZ 2 A R 8 IR LB = 1% H;jzs)%r‘ 4 736 h EGFR % % -
C.A3R*AAMELS (HC) » ¥ £ =2 (FISH)R T 4 B =322
(CISH)# «

o] 7 1§ & ] EGFR[20,21,22] »

03t 70% 12 b oA s A f g TR
FpPEe B > g H 0 e B e R
KL ETN[22] o F X F F wbt s R
(transbronchial needle aspiration) ~ £ § &
Fl# ~ £ § ¥ %% (bronchial brushings
and washings)# #8 38+ * & i EGFR &
i#1[23,24,25] - & K F] 2 A (NGS)™
‘e L F F % g g % & (bronchoalveolar
lavage)¥? %3 -k ¥k %8 EGFR % % #& ip| s B
R[26] > B o Gt £ 1B g2 5K AL
JB ¥ AL 1T fmre Bu(cell block) » 1 iE {7 4
+ WP o

EGFR £ F| R # g B %

4 ¢ %8~ 47 (karyotype) &2 ¥ & R >3
2 (FISH)# i * ** EGFR 2 %+ B > 7] 3
EGFR % %% £ 8- RERA7 P+ | ik

40 A RS R Y KR R T AR

P2 Pl R H[20] 0 Lh o 4 A R

B LB ELI(IHC) Fl i — Akl
AR B R - MR gk oo d AT X R
EGFR % % & 7 #exons 18~21 i@ st §_
#F LR ARRRE FRITAZTR
Ble A AR Ra F A RIE
A FPE & (allele frequency) <20%2. & %
B R R A KT B0 FIE A
NV S e A i B -
G gk TR 5 o R TR Y AT rh
BmreEd R® P RRELE -
(monoallelic’ ¥ % 3% DNA 2 allele 357 %
) PPN ey B0 108
3 e e40% AR T AEET G T
BIFI27] e F 2 0 FrEgme B F - =
{8 th(subclone)m?s F 3 REE AT &
B R R g e B F T R
Mo R RTAHRLD WX DR &
# P (gold standard) ° ¥ — f& T $ it £ 4
s T_F (pyrosequencing) > F ‘' & & TR {
B AR M A BRI F & A TR S 10%

-



B
EIE i)

i%%’#gg%&*ﬁ%‘glj\ﬂﬁﬁ:‘z //Z»\:EL_I_I%
20% [28] - # @ v i Bk B e (H
FEF RT XS 30 bpo HRET XA

700 bp) > £ & 47 T AL FIERL ©

TR RO E AR F
(PCR) 5 2L # e P & % vC & 2 2B AT
Mg B (e BRIE] 1%E A FHES ) e
Facfeple R o i gkt 2 A
K PIEBF LR % b4e L858R fr exon
1944 4 o 2km F] 32 EGFR e 4% & 4
ot B (exons)v‘ ) ¥ 2L 7P LRSS8R %
%2 exon 194 4 > 11 PCR % A #
EEZ PRI T ¢ B ATORE o T
A 2 7 5 & PCR A 470% 0 v e B 1R
PR RR[20] T Y > oA
* 2 pF PCR (real-time PCR) > bi]4e
Cobas EGFR mutation test v2(Roche
Molecular Systems, Pleasanton, CA) » # =X
¥ #% P30 B4 0 = Rl 42 B EGFR %
% ; Therascreen EGFR RGQ PCR Kit
(Qiagen, Hilden, Germany) > & = ¥ & ip| 7
BH#E > = W 29 B EGFR 2% o}
BB R TR Cobas 7 89%
— 3+ > Therascreen 7 88%— 3k |£[29] -
¥ Rl o 3 K FDA ’"Ll"]‘%/am/\
Ui BIE L F £ @ 4 F > Therascreen
EGFR RGQ PCR Kit ¥ * * gefitinib §r
afatinib e3¢ * > Cobas EGFR mutation test
¥ * 3% erlotinib ¢ * > @ Cobas EGFR
mutation test v2 | ¥ #* * osimertinib £
* [20] °

= # # = A (next-generation
sequencing, NGS) ¥ # | ¥ — % H s % B
(SNP)~ & #c(copy number) % £ &2 L F1 € &
TP TR AR P T e

OB ATFO W [30] 0 Flt o AR

Flo 4748 0 SR R R L R
s NPT T E KT RS B &% KigR
EGFR #A Fl2 ¢ R R B F RATR % -
4o EGFR e C797S %% » s R %% 4
3 TTOOM % % > R & fr %
EGFR-TKI osimertinib ;5% #8427 & 4 $7

|
&

-

BEH R (23 T790M % %2 % %R
A ¥t osimertinib £ 3 &R 1 e7) [31]0 =+
N F Bt A% - & EGFR-TKI afatinib
ol h R et RS ILAT < EGFR jcfe
% % 47 (EGFR kinase domain duplication)
[32] > & ¥ &4t % — & EGFR-TKI erlotinib
e OF e 5k 3 I EGFR-RADSI
f= EGFR-PURB K F1 & ®[33] - =t & i
E - NLE B S S E AN A N
B H e WO F] 0.1% 0 E = A T ¥
[34] - %4 > & R T/ DRETE R
FEHE TR 10~30 2 m A AR &
VW R EWOPIA TR b ] B BN
A a R eom? XRF o FALSFK
PIHCE s AR E X AT UGS LR E
Foo Bk G TR EBE N B 45 AL e
P o

% &% ¥ (Liquid Biopsy)

i PR R kg
- A A N CRVASSA- B ||
(exosomes) & x j& ¥ 195 Bk AR e
(circulating tumor cells > CTCs)£2 754 DNA
(circulating free DNA » cfDNA) » & 2235 »
Mg Rk o 28, mlp‘aﬁ"*JV B3 e eng

u’??ﬂh*?"#"’}?']:ﬁ#?ﬁﬁ JelPh R 4 R e
%[35] - ¥ B EGFR % %~ # fé B AR
]&_m" WA fiﬁ”ﬁ}f” mPz B P5EE DNA>
ﬂ%ﬁ%ﬁ”[ﬁsi‘"“ A B #“-ﬂ]{" R
B3 AHEPDNAR A 7 & /X

””%ﬁ%Bﬂo*ﬂ*“*“m’p%
/?J T790M % & B » #54 DNA 2 i 7% "6.%;
e iz 4 R T 20~30% 0 % % [36] -
Cobas® Mutation Test v2 #_% — B il iF ¥
K FDA 2.8 754 DNA & S #7%] >
FASTACT-2 Fe/k i#% ® 8 A% K 1 o
# ¢ 54 DNA (9 EGFR #2425 & » 25
}éii = 15% 0 #FRR G 96% [37] -
AURA =k # % (NCT01802632) v
Cobas® Mutation Test 22 BEAMing digital
PCR T4 e ff Pl % EGFR-TKI § ¢ 12
% (4o L858R ~exon 19 # £ )* & » 47

\.F}-;Z“\F F_&-

K



R B (82-87%)2 F 2 R (97%)35iF o e B id
/EJ T790M (¥t EGFR-TKI 7 REH)R R
B0 RE R (T3%)% 3 B R (6T% S [38] -

B /‘:)’-SB‘— DNA & lfL;% L8 F” e m’]‘ﬁ /PJ

ilﬁﬁ_:&;}wxif—rﬂ R F S EE
Wi e b mﬁﬂ # o P pREH

n#fm%q%f Y TRk R

&% @ [20]

&3

PP AT B e

R 54 B D

1 25 F1 4

3. » PD-1 #r+4# Nivolumab ¥2

Pembrolizumab % ¢ % 348 & 4 > "f G
LSRR TR
3
4 i@ ’;}_4)3

A FJHF ¥ (allele frequency)iig 48 & B

7] EGFR R % » &% DNA 5 F ~ »
FHRSE G E A RFTER oM - Fia
Wﬁ%ﬁgﬁﬁﬁﬁxﬁﬁ@ﬁgg,ﬁ

T WIEA R R BTG

éﬂw%°%wﬁﬁﬁ$wzﬁﬁ§§@

B B

f o

BAT

1. Pao W. Rational, biologically based
treatment of EGFR-mutant
non-small-cell lung cancer. Nat Rev
Cancer. 2010. 10(11):760-774.

2. Hansen HH, et al. Combination

C L TRA SR e R

chemotherapy of advanced lung cancer:

a randomized trial. Cancer. 1976.
38:2201-2207.
3. Parsons DW, ef al. An integrated

genomic analysis of human glioblastoma

ARG
53 sk ik
WL L FE LR
Fikdp o f 0 Rl in 2 o T ERLR
TiE s AR io BB IR 2015 £

O R 2Ry
R R L
P B E > hEE SR o
P R e A 0 B

10.

11.

12.

13.

L R
S50 WA

multiforme. Science. 2008. 321:1807—
1812.

Weinstein IB. Cancer. Addiction to
oncogenes — the Achilles heal of cancer.
Science. 2002. 297:63—64.

Lynch TJ, Bell DW, Sordella R, et al.
Activating mutations in the epidermal
growth factor receptor underlying
responsiveness of non-small-cell lung
cancer to gefitinib. N Engl J Med. 2004.
350:2129-2139.

Maemondo M, Inoue A, Kobayashi K, et
al. Gefitinib or chemotherapy for
non-small-cell lung cancer with mutated
EGFR. N Engl J Med. 2010. 362:2380—
2388.

Mok TS, Wu YL, Thongprasert S, et al.
Gefitinib or carboplatin-paclitaxel in
pulmonary adenocarcinoma. N Engl J
Med. 2009. 361:947-957.

Oxnard GR, Arcila ME, Chmielecki J, et
al. New strategies in overcoming
acquired resistance to epidermal growth
factor receptor tyrosine kinase inhibitors
in lung cancer. Clin Cancer Res. 2011.
17:5530-5537.

ﬁ/-é B q—f"aﬁ + 3 - EGFR-TKIs
f«%ﬁp 2t }73}% *—géﬁﬁ.;‘to 44
123 p “.:_4 £ % -8 >2015-32 -

37 °

Ohashi K. Epidermal growth factor
receptor tyrosine kinase
inhibitor-resistant disease. J Clin Oncol.
2013. 31(8):1070-1080.

Lynch TJ, et al. Activating Mutations in
the Epidermal Growth Factor Receptor
Underlying Responsiveness of Non—
Small-Cell Lung Cancer to Gefitinib. N
Engl J Med. 2004. 350:2129-2139.

Soh J, et al. Oncogene mutations, copy
number gains and mutant allele specific
imbalance (MASI) frequently occur
together in tumor cells. PLoS ONE.
2009. 4:e7464.

Mulloy R, et al. Epidermal growth
factor receptor mutants from human
lung cancers exhibit enhanced catalytic



S AbmEREE SRS

FE

14.

15.

16.

17.

18.

19.

20.

21.

10

F—H

activity and increased sensitivity to
gefitinib. Cancer Res. 2007. 67:2325—
2330.

Yun CH, ef al. Structures of lung
cancer-derived EGFR mutants and
inhibitor complexes: mechanism of
activation and insights into differential
inhibitor sensitivity. Cancer Cell. 2007.
11:217-227.

Yun CH, Mengwasser KE, Toms AV, et
al. The T790M mutation in EGFR
kinase causes drug resistance by
increasing the affinity for ATP. Proc Natl
Acad Sci U.S.A. 2008. 105:2070-2075.
Shigematsu H, Lin L, Takahashi T, et al.
Clinical and biological features
associated with epidermal growth factor
receptor gene mutations in lung cancers.
J Natl Cancer Inst. 2005. 97:339-346.
Bell DW, Lynch TJ, Haserlat SM, et al.
Epidermal growth factor receptor
mutations and gene amplification in
non-small-cell lung cancer: Molecular
analysis of the IDEAL/INTACT
gefitinib trials. J Clin Oncol. 2005.
23:8081-8092.

Van Der Steen N. New developments in
the management of non-small-cell lung
cancer, focus on rociletinib: what went
wrong? Onco Targets Ther. 2016.
9:6065-6074.

Moran T. Timing of epidermal growth
factor receptor tyrosine kinase inhibitor
therapy in patients with lung cancer with
EGFR mutations. J Clin Oncol. 2012.
30(27):3330-3336.

Sheikine Y. EGFR Testing in Advanced
Non-Small-Cell Lung Cancer, A
Mini-Review. Clin Lung Cancer. 2016.
17(6):483-492.

Lindeman NI. Molecular testing
guideline for selection of lung cancer
patients for EGFR and ALK tyrosine
kinase inhibitors: guideline from the
College of American Pathologists,
International Association for the Study
of Lung Cancer, and Association for

22.

23.

24.

25.

26.

217.

28.

Molecular Pathology. Arch Pathol Lab
Med. 2013. 137(6):828-860.

Travis WD, Brambilla E, Noguchi M, et
al. Diagnosis of lung cancer in small
biopsies and cytology: implications of
the 2011 International Association for
the Study of Lung Cancer/American
Thoracic Society/European Respiratory
Society classification. Arch Pathol Lab
Med. 2013. 137:668-684.

Casadio C, Guarize J, Donghi S, et al.
Molecular testing for targeted therapy in
advanced nonesmall-cell lung cancer:
suitability of endobronchial ultrasound
transbronchial needle aspiration. Am J
Clin Pathol. 2015. 144:629-634.

Folch E, Yamaguchi N, VanderLaan PA,
et al. Adequacy of lymph node
transbronchial needle aspirates using
convex probe endobronchial ultrasound
for multiple tumor genotyping
techniques in nonesmall-cell lung cancer.
J Thorac Oncol.2013. 8:1438-1444.
Kawahara A, Fukumitsu C, Taira T, et al.
Epidermal growth factor receptor
mutation status in cell-free DNA
supernatant of bronchial washings and
brushings.Cancer Cytopathol. 2015.
123:620-628.

Buttitta F, Felicioni L, Del Grammastro
M, et al. Effective assessment of EGFR
mutation status in bronchoalveolar
lavage and pleural fluids by
next-generation sequencing. Clin
Cancer Res. 2012. 19:691-698.

Werth A, Penzel R, et al. Optimized
algorithm for Sanger sequencing-based
EGFR mutation analysis in NSCLC
biopsied. Virchows Arch. 2012.
460:407—414.

Dufort S, Richard MJ, Lantuejoul S, de
Fraipont F, et al. Pyrosequencing, a
method approved to detect the two
major EGFR mutations for anti EGFR
therapy in NSCLC. J Exp Clin Cancer
Res. 2011. 30:57.



29.

30.

31.

32.

33.

34.

Wong AT, To RM, Wong CL, Chan WK,
Ma ES, et al. Evaluation of 2 real-time
PCR assays for in vitro diagnostic use in
the rapid and multiplex detection of
EGFR gene mutations in NSCLC. Diagn
Mol Pathol. 2013. 22:138-143.

Luthra R, Chen H, Roy-Chowdhuri S,
Singh RR, ef al. Next-generation
sequencing in clinical molecular
diagnostics of cancer: advantages and
challenges. Cancers (Basel). 2015.
7:2023-2036.

Thress KS, Paweletz CP, Felip E, ef al.
Acquired EGFR C797S mutation
mediates resistance to AZD9291 in
non-small-cell lung cancer harboring
EGFR T790M. Nat Med. 2015. 21:560—
562.

Gallant JN, Sheehan JH, Shaver TM, et
al. EGFR kinase domain duplication
(EGFR-KDD) is a novel oncogenic
driver in lung cancer that is clinically
responsive to afatinib. Cancer Discov.
2015. 5:1155-1163.

Konduri K, Gallant JN, Chae YK, ef al.
EGEFR fusions as novel therapeutic
targets in lung cancer. Cancer Discov.
2016. 6:601-611.

Lanman RB, Mortimer SA, Zill OA, et
al. Analytical and clinical validation of a
digital sequencing panel for quantitative,

35.

36.

37.

38.

39.

L B
S50 WA

highly accurate evaluation of cell-free
circulating tumor DNA. PLoS One. 2015.
10:e0140712.

Lin CC. Emerging platforms using
liquid biopsy to detect EGFR mutations
in lung cancer. Expert Rev Mol Diagn.
2015. 15(11):1427-1440.

Sundaresan TK, Sequist LV, Heymach
IV, et al. Detection of T790M, the
acquired resistance EGFR mutation, by
tumor biopsy versus noninvasive
bloodbased analyses. Clin Cancer Res.
2016. 22:1103-1110.

Mok T. Detection and Dynamic Changes
of EGFR Mutations from Circulating
Tumor DNA as a Predictor of Survival
Outcomes in NSCLC Patients Treated
with First-line Intercalated Erlotinib and
Chemotherapy. Clin Cancer Res. 2015.
15;21(14):3196-3203.

Thress KS. EGFR mutation detection in
ctDNA from NSCLC patient plasma: A
cross-platform comparison of leading
technologies to support the clinical
development of AZD9291. Lung Cancer.
2015. 90(3):509-515.

Pao W, Ladanyi M, et al. Epidermal
growth factor receptor mutation testing
in lung cancer: searching for the ideal
method. Clin Cancer Res. 2007.
1;13(17):4954-4955.

11



IR
B0

X 1 16 5 HATH A Bhg 3 (MS) T 45 % (WC; BP; FPG; TG ;

HDL-C) 2 R F4F# -1+ S5 22 74835 6l

5 K i Fh % 3 . » . *
LA RN ECE N L LNE & 17 SN S A SRS NSO UE SN B R

PRy 453 Fﬁz}zwgfi' CENEE T fﬁﬁ N¢ BTEE
IR AP s "*W"f““ﬁlﬂ%ﬂg ¥ ¥R
LREAFR RBFRY L AEAFR AR

&

AR CLE R e TR 0 b ﬁ?ﬁ_;,"i& RE7 B w3 0 3THA 3
JEiEFE (MS) 2 Hip+ & &7 < faRl4ptk (7 WC; BP; FPG; TG ; HDL-C) 2 4
£ i#ﬁ?ﬁf’\ b3 TR gl PHETE S el MS g iR -

THE L S gD O ﬁ%*ﬁﬂ%w“LJMZHWﬁﬁ%ﬁ
(5574 8.19) & * X | 2015 & B4 @2 4 /§‘F¥z$4?§i CREEFT R S pﬁ’f—'ﬁég
A RERT %'&ﬁﬁﬂ“a‘\ﬁ%;%p P R R TR T PE R A R ]
8,117 rv,\’]ﬁ—ﬂz B {7 v BB A 4T o

G -*HE’ Mﬂﬁ P el MS a EEF R T L REY ) R g
(P=0.036)> % & HA+ @b = dpiTeh T - &4 1 | (P=0.002) > r‘u—gﬁsmi st b i
BMEALR - 217 J'zT 3EEEOFR D IMS e 5 gL E E SR e d H e @
FARE PSR SSA-65 oy P AT AR P AR F RN B E%‘iiiﬁoz.% FEmELl

TARd P e R TR E Y T LR RS R AP o MS e & SR FRGE
% WC~BP~TG-HDL-C = 7 :h-T :jwp—gw“ru\g Eu] e e (P<0.001) -
B ERERTOEEY o LB E R XA ’2’3@%9%«’.6_ (FPG) = 5 B ¥ 3
ok 2

AFLHEF A LA ot FRE AR L MS g g R 7 »g ERTIEE 1
7 FPG - # wmie#ﬂ%ﬂr%"‘&;*%%% H i B 0 FPG eng % £ A PR IR 0 2B E
AT e B

9

Xﬁ—t\«»

ﬁ%‘gﬁ}é—éa . % IA“ 5‘]’};]\/:“5:3‘1 (MS) ’ 2”,5.&. }%LE’_ (FPG) ’ ._ﬁ/ﬁ- /F'J ﬁq (TG)
® % A& &d (HDL-C); "% (WC); = & (BP)

L A
/

)
E;?r"’r

4 s RS S TR BB R
TEAP AT RO E AL ’ﬁﬂg%ﬁﬁﬂﬁﬂcéxawﬂi‘r,gg%%&
CEFRAR RN > R AP FuRE o AP a R RARY B B

AL E AR APD B FRECFRBPOE L ERL

3

B R 5 1 02-89667000 # 1153

Email : beautytang@mail. femh.org.tw

T A b D220 RTAH AR B 7Eae B 21 5
AEI07# 37 %@ AEIO7T#E TP 31 p xEAF

12



iy ?ﬁf/%%;éi‘ﬁ s WAL 4 o FR o AT
THTALEL S PRER RS 2 A
i FE P ’ﬁ ® & % B % (Wijndaele et al.,
2009 ) -

Zyp AR 12013~2014 # WX § & i

Btk i 18 &ﬁJw9ﬁUL¢&@@a
ek g (7 ok % 43% 0 H ¢ § Pt K%
48.9% ~ & Mt & 5 38.3% 0 L gk eiw Lk

F w2 Zrod L7 dosw iy S i

- PR E R AL o M7 Hop o (e A
L 2 it g RF S Mt o o R
FPILA - F 5 e @L%m%*(“*

T AL

F & 0 2007) c Flpt sk g 2 F g AR AR
ﬁg o
B i ¥ (metabolic syndrome ;

MS) ﬂ;f o TRk P eh- B 0 dp e
PEG 5RO i E AR ML
B TFF R BTG 0 ¢RI . 3
A B RE LR F o NE iEE R
R R AR AR AR DR
Rh— & B o 105 & S RS A

<R MR R T A A R
[k 7w JB L :u’?jﬁ;}a‘:;}% (1207%)‘ p&‘;_\l_?

B (6.87%)~ #Fcm (5.78%)~ % & B
B (3.41% ) o (P FeREL3t e 0 2017) -

1295 105 & 10 7 i IRE >
104 E3b2d FiERRAE > 2EFED
e 8F 6979#5’ He 45 4md

Frodc B 2 8857 fak 5 oo ATH R
fed BB 24 55554mE s 0 A
ﬁ@;és9ww By 30105 £
fop s }h%ﬁﬁjxi%@q-,g
ifﬁai"P*ﬁ ) 2.2%¥e Sk & H iF
PTAER o F U AR R ARG A3 K%&,é
HEE LARE A 3@aﬁfsyai
B (R A EL 2016) 0 d T dra
TP FARAED VL FEP R DT
FILHB R RSB -

g7 LA R > 2 ¢ P -
rolipd PME X ERERFALES 4 E
PREEE ¥ AT S EE 0 d Wi L
P T X A R A BT = 485

L R
2570 WES=ER

BF1iF2#B 6> Tihas X 1iF 13 3
14 B @ 25 ¥UTHF RNEGHE D
EEapyr R R Ll E0 N E
}/(Eg;'\?fﬁ‘l}l\/»\j:&ﬁ’{ﬂ”‘—'_.P\géﬁg‘%
FH A 20 27 (¢ &AL 2017) -

PR RN L 104 E3 AR Y E
ARAAEE S BB R A T0E
PET 3 2 F 7,130 A oo 2o g e
Rah St RA G A3 g 3
fed PHL KB Sfor o B4 (TR
BFoo fe P 4e A L TR i
%’Jéﬁk&%mﬁ%ﬁ@ﬁ%:ﬁﬁ
PP RN A 104 E AR B E R R
DAL LERRE TS ST
A2i 50 o> TioE X Lpbde (d00% 0
BIRL SRR ) 597 )P (RN
$e3t A0 2016) ©

AR P TIEY 2 2ad
B3 ERS WV ERA 2 R R RAR
KAXZ > R 4ct EP A k2 FH o EFAD
WK th o 4 ¢ Tl TengaRle o b -
BARLFEREB LR BRRE S v
BB s -

2 RREFF
A 5 ¥

KWF s R kg NBPRE i HE O
Ak IANGERFE R B R
Sz Pt B o A A R
REN S RGESEPARTL o § LT
BRI PE S e T AF AR R §
FAEAEET A F LR o B B0
g RRARY B R EE o 28
L7282 BEDEFIE > ol R e
LAY ~;’Lﬁgﬁik NN I -3 SN
AR R (B PR 4 2006)
AP E T A - BELOA R D
T A po Wkl b8 - pRkd

EANE I

ﬂ#% ﬁiﬁéyﬁ\bﬁ%ﬂ+&_
FOAESE F 2 AR ARG (2

Wﬁﬂﬁf%ﬁ%i’ui
® 5 e

&5 AT SR

£ o

13

-



iR
A

K % 53‘}% F oA S Phr e R
B U TITHESFF > BLEZE (7))
©E T A G R i (L AR
R iEgF > 2015):
1. #gense ks § M chrE ) = 90em( 35 v )
4 MR =80cm (31 74 )
2. % o B zHE/ER =130mmlg £
= 85mmHg -
3. BadE e #EE =100mg/dL -
4, B % &P k-0 PEFAE T $4<40mg/dL~
4 4 <50mg/dL -
5. = fay ¥ fig - =150mg/dL °
FHRRANEE R AIEGEE L

v 475k iR

e p 3> &0 NCEP ATP TM & & b
BRI 0T WL LR
EEEEF (B1):

ARERAEEF 2007 £ 5EE R
BB B Bl BB AT
Bm B A S BE FEE T 20 At
% 19.7% (% 203% % 19.3%) > ® 4§+
de kA m g A g o T S e g
ERR NHEGEEFIOLR (£ 1)

i

SR G M AED P AT A
HhE PR 2 o Al AR AT
LEFie- HEA BRG] H

% LRATHR A PR B LT L E
50.0 46.5
40.0
30.0 -
20.2 '
00 17.8
10.0
0.0
7 ¥& & ¢ B LR
T oA -
AF1: FRATRAEPREGHL I L EEF
1: PR e db g NS 75
e 0 Al R
M5 (K
] (*) B A (2) [ EFF (%)
19-30 10 8.2
31-44 34 227
94 45-64 99 32.3
o5t 129 44.5
*}:;\:’r; A 1@: 272 25.7
19-30 2 22
31-44 16 T
Iy 45-64 95 30.7
o5t 158 57.3
52204 i 271 20.4

14




RaEd AMAT T AR ERR L Gt
-7 P RRERE R R E Bk
o wm APy A BB EROERK A
FE o D R R T RO
62&%%%W#%ﬁ@%ﬁﬁ&%ﬁ
BEAR - ﬁ%ﬁﬁﬁ@wﬁ b5
_P-Jzi*’%f‘fﬂ’“’ﬁ’ ﬁi 2% >
E%F%*%&gﬁm%4ﬁﬁﬁﬁnﬂ
"—E'Jﬁs ‘F :u:u#gﬁ’lg °
Friiigp o iEFAL;

<
Qlﬁﬂﬁ%“ﬂﬁﬁﬁﬁﬁlk@

Y'}

~r

\_H;: [[SX

F w1 IT:_"}%Z7 EEKRELRE RO IL
AT BRI BT R AT
#]]ﬁ_“&]gf’ﬁﬁ&& ) |9;“‘Q:IF7FP%F'—— + =

et w (F 3 FraH ) stk
Y uﬂﬁ_a P LB e R
prwﬁn &’wkﬁw@ﬁwa

H&\( Sl 'F'ﬁ?‘f"& T X B F F D
k@&%ﬁ&ﬁﬁa

AFTPFEY TLFRARI4 &
Bt Sty H D OB AT AF
fri T4z 8 P R R T (R %)
2ARI04 #pA@E A FFAEE v
B S FALLE R TR (SR

e

) @A FTHELFTHEFAITE A
‘SR
Prl1kE

2 - LY N L P A

R e A S - N L
g AR TR B RS AL
4 (¢ 3 R iF ] R hT T e
#0131 4 e R AT S0 58D 0
BEREARR o %A el P

WiHihPmke B iR THE DI
is .—g&“ﬁﬁl\qiw 1 IE‘—*‘ ) f%«}wﬁggﬂﬁ
B L T e &
L1 ﬂ;u@,‘gmﬁmlxé‘r’gﬁ’gg@ﬁ
SEREEE RIES ZTEc Il ZE KL
ZEER

L R
S50 WA

FAFT R eEBHBEDLEL
Yoy 20 Biple B (BP) & E (WC)
R BRA 0 I W E R R IR
#oI&G THRE ML FTHER SR
PR RERERE 0 S BR B EIOC E
[SO-15189 hfesk t B B'E S i A
WP BR&RE TR DA LRk
BREELITE > PR FIARD PP
4 i ¥ 5% (FPG:; TG ; HDL-C) # * p %
Hitachi-7600 p # 4 i &P KRB > HR e
ek 4 i 5% (FPG; TG HDL-C) % 2005
£w - ke * Hitachi-7600 B HRE ;
p 2006 &t { #% 5 P & Toshiba-C8000
P B AV RPIRE O WS EIRL P
YT REBEEGRARFLE 22 AKS
e FEREEHREZBD R

2R
pi‘ ‘Q#IJ
jklﬂiz”ﬁ PR 1Y =S i S 1P AR

. AFEg etk anbagd 2 FHRE T
12492 (93.7% )» % 1433 (6.3%) -
Flh M A Bl o AT AR
,t}_o
FlAFEyARd FTHRELEL KT R
BOSIE 0 ik Qi 2N ‘iﬁtmusﬂ@
TIARD KT AR X T Ak en
hlARE AN R (R 2) R R 0D
AR T FApiT 0 B2 ViR TR
Bty ARRPEE A F 1t o

3. AP AT EIAAMATFE R ¥R
FILSHFHE T~ AR R 2 R Y R (B
Fl#AE ) 2o RAET R
P ATIRA T AR ¥R AR
Fl LN AT TR Y 2L LR
BB 0 Fpt oo gt TR Eﬁ'ﬂ
Faferdk Bl enp B R T -

15



Ea L
B0

22 RBPBIFRAAFITH %
EP Y 102 # & | 104 & & FEP Y 1024 | 104 25
FETRTI 100.0 1000 | k7 28 A 100.0 100.0
] 96.7 97.1| R % e 17.4 9.8
* 3.3 2.9 @](%v) 28.5 31.1
RESH 100.0 1000 #¢ (B 43.8 46.2
20~4 3% 30 A& 0.7 1.2 a% 7.6 9.9
30~ % 40 4.6 6.1 Z b 2.8 3.0
40~4 3% 50 A& 21.5 23.7
50~ % 60 45.7 42.4
60~ % ;% 65 & 19.8 20.5
65 3 11 b 7.6 6.0
T 35 () 54.3 52.7
. PR TALL) S R
LS 197 e R
AL RFERET > A BER .

EUAT b2 E8 Bu ~BRERZ o
R4 EHEARBPIRE TR AR AL
7 18,528 * (9410331 4 ~ %+ 8,197
L)
Azt ied AR p FTAH i
B hx B/ ELIRE PiShE
Rl HisBEu i TR LM
Wit A A AR R T
ﬁ@igﬁm% A B
AR ?*(@ﬂ% @ﬂ') g
(B FEME ) BPE (REF X
. g; FP o R s R ) HE (3
AR S ARNEE ) BB (Y3
PF?’}(FT;B‘ CH E '1J.L’F)
% (¥~ B R )~ R (X4
ﬁ%‘*ﬁ i?i%‘ﬁﬁﬁﬁ%i
B2 A HE = g3 F -
- ﬂkizl‘ﬁiiiz}) zl*( 41 IF"k)
(%%#%#I pgF (10 A Tap g
i) E (10"1F‘1@ ) gk
T B (RERIF) Tk F¥
L Bﬂea\ﬁl °
A Y R AeT
l. A= 273t d Pt if o ¥
3 492 = (93.7%)~ ~4-4 33 =
(63%) d po7 dr3tqed 74500 9
ERZ s o B ES TORE G AR

T

16

2 S AN B

RS BHE R

AR B

2. P RTAE B < Ffo g o
= 11,167 = »

3. A AT E R TRE > A BE
CHCE S ARG e S
BRE L L 15( BN 19( 41 0%
H) 200K thid42)~21(p F %) ~22(p
“i)Z%wﬁAﬁow%P %
AR A (B 2) P e

i

RFEFHRA LS EER > 4577
Eh B ER o A WAt e
FERETO(R3) P T do
#%Aﬁiﬁi@@ﬁﬁﬁﬁ
%%%wﬁ%%ﬁ’&%kﬁwﬁﬂ’a
BRMSent S5 pigeni B » A HF EW
R 1 56-60 A& ~ 61 vt bt s 3 qp @
PR MS ant K A g g
A R
S | T'E‘;"JEL s FE % A% & 3T ¥ A
e F4 i T F R MS
Flt i Ae s B Ed R v A - AR F
fe & MS -

B Mk AEE P
R PREY hEERER Y o

ToEy

“\“‘.__1 \_x B

2

ﬁ\*

3 P&: B ASREiEE (MS) gt (s
—F/}%ﬁ T ik - ﬁffJ-ﬁi‘MS T IEf‘“éE
F]+ itk ¢ 7 P %R (WC)~ & B BP



5 s
S50 WA

EO0Z 2l R TR
(n=203424)

%"‘J"f?}ﬁlfﬁg%ﬁiiﬁ%%fﬁ #”fi
(n=184878) (n=18546)

gmj{; 1;4 & ;ﬁ;&f or g

r—g /F"J‘/('r_i '—‘ _l
(n=2295) (n=182583)
G E B H ﬁ%iﬁ
(n=1605) (n=690)

EEATRM BT 4
[T

AR 27 i A2R

AR EHELZTHEREANSHLE

50

41.7
40 36.5 M

34.62 -
284 =331 o, 5 2812 -
27.27 28.6 —0— £k ¥

25

20

10

454, 46-50 51-55 56-60 611 Fetor e

AR 32 24 VERTRERE] MS o %
S RESA W 661 AR P WA B 26 4 0 RAE AT L AR A E 8
A n 61-65 £ 661 & B o 11T A A kol o

({c5/® SBP~4+3 & DBP )~ x # FPG - BoRH (T¥oE + BEL) BT H
@Y TG~ % %A% %% HDL £ 7 BATHT 407 (£3) #7 o

17



S AbmEREE SRS
FUE £

L3IFHILERAPRI AL RRBBMEL KB RP B

P g d N1 (%) EEAR-E Tk N2 (%) T/ X P
AR 2 H MS 492(100) 1113(100) 2.107 0.036*
Y F (%) 34.35% 169 29.11% 324
N i (%) 65.65% 323 70.89% 789
WC " [F] 87.96 £ 9.101 490 85 + 8.342 1113 4.637 <0.001***
BP i /R
DBP &-3E /& 83.67 + 10.424 491 78.03 + 10.456 1113 9.974 <0.001***
SBP x4 /R 135.07 + 15.733 491 123.13 £ 17.076 1113 13.218 <0.001***
FPG & #& 101.12 + 32.821 491 109.75 * 24.029 1113 -5.241 <0.001***
TG = fe4 i fin 150.16 * 86.915 491 143.41 + 112.419 1113 1.185 0.192
BRI 48.79 + 11.833 491 52.38 + 12.666 1113 -5.458 <0.001%%**

*p<0.05, **p<0.01, ***p<0.001

kg A EHR TR
[} A2 A E VR TAES
ﬁ%\i“v'l”%ﬁjﬁ&‘ﬁ?ti» 1113+ » 3+
\?’”f#-';‘i’%»iﬁfzﬁ‘%‘- B X e A
g » BEom fe B MS etz
Bs 169 4 (34.35%)’ % JQFTB*“’-?‘—"%'J
—‘5 324 % (29.11%) » iF 33t e
I
% FF ¢ % TG T cb;i&z;z%w ,
H IE«‘}E] > ¢ 7z WC-BP~FPG-HDL -
g st g F LR o P &® 5
<0.001 -

AT ESRET T e P fe
BATHUS S 12 ¥ MS vt Gldg ¥ 8
TEgEEL ) kL& (P=0.036) >
ﬁﬁhﬁﬁié“ﬂﬂlﬂﬁiig-t’ﬁ‘mr AL a g
(P=0.002) > & ¥ ’hiz‘l St el A
L '1"“ 3,%5‘&5& VIR L
1.MSm&@$g%iﬁMﬁﬁﬁﬁﬁ
%131%*55ﬁ65%pm@n7
HARE S TR ER O E U R e

x

fl
z<z§gmﬁaﬁ’r%ﬁﬁéH%Jﬁ

FURBTREY TLidpmiEe ) 2

HE AP FOMS e & F R FRE

18

z WC-~BP~TG -~ HDL = 7 en-T 35
ERHEFF LR E ) DL
%3¢ WC~BP-~HDL = 5 £ 7|5
Pt akFaif (P<0.001) !

BEUSRE SR ﬂ&ﬁﬁ
FREEVERTRAE LB
¥R An APk as Leb
MS 3 b & FH

il

3RLARERERL . L VRRTEL
S T
#iE (FPG) + 58 g (4wl
—ﬂﬁﬁJo

#Hif

ﬁld—gﬂﬂl—!-%n’—,ﬁ)_l.&\*frﬁ_}l s
*P et 2 RS wmE FA ) g
1 itimAeT o
1. 3428 e & MS et b > Bzt + &g
FHE VR FRLS S LR
ety ARV EE AL
L IFR B A REY R M

2. B A EER R RT > s T

& MS T B “éﬁ:}g#ﬂt‘ RIET

1&,-»;;;54,.« ERN 7 BE P 2 éﬁ‘gﬁ\‘
N N
280 7 ¥ -y 3. fu?*%ﬁ
fp ik 0 » ZIRAPHIRL AEF o A



‘3:: ﬁ] %ﬁ\}%mﬁt ’ﬁ aa “b 2 4%
E"i\'/:’.f‘- S n R R SR BE 2 AR

-

&
nE AR 1%“{:1”:
3 B w I 4 AR F
%&gw%ﬁ’%ﬂﬁﬁﬁﬂlm?k‘
5

fofe o w BE TG B > = 5 TR S SR
EE OB G F P APE D TR
ER

1 SRR RN (¢ 3 REF 2 i)

R |FEE > Bt d P ER
T BT LB A1 MS § R

2. TEBRG L A A DT RN
NP AEB R pREEEAAS KRS
1 A B (dom R 6 K et 1 B
#1) e

S R L S RREs X
o BH (ded (7)) TR AR E R
Bk g APP > 2 b 242 8 7 4% {
AR AR F e

B #

AT R A FE T s L L
R A FRAEF L ;EFEE No
RD105-1-12-505) » & & 57 & F Fodk & 4p
B AL2r IRB 7 5cfie & > 16 287 3 g1
2 o

34

1. Shin, S. Y, Lee, C. G, Song, H. S., Kim,

S. H., Lee, H. S., Jung, M. S., & Yoo, S.
K. (2013). Cardiovascular disease risk of
bus drivers in a city of Korea. Annals of

occupational and environmental
medicine, 25(1), 34.

L R
S50 WA

. Bankoski, A., Harris, T. B., McClain, J.

J., Brychta, R. J., Caserotti, P., Chen, K.
Y., ... & Koster, A. (2011). Sedentary
activity associated with metabolic

syndrome independent of physical
activity. Diabetes care, 34(2), 497-503.

. Ford, E. S., & Giles, W. H. (2003). A

comparison of the prevalence of the
metabolic syndrome using two proposed
definitions. Diabetes care, 26(3),
575-581.

Chu, N. S. (2001). Eftects of betel
chewing on the central and autonomic
nervous systems. Journal of biomedical
science, 8(3), 229-236.

. Wijndaele, K., Duvigneaud, N., Matton,

L., Duquet, W., Delecluse, C., Thomis,
M., et al. (2009). Sedentary behaviour,
physical activity and a continuous
metabolic syndrome risk score in adults.
European Journal of Clinical Nutrition,
Vol. 63, pp. 421-429.

Lakka TA, Laaksonen DE, Lakka HM,
et al: Sedentary lifestyle, poor
cardiorespiratory fitness, and the
metabolic syndrome. Med Sci Sports
Exerc 2003; 35:1279-86.

Demiral Y, Soysal A, Can Bilgin A, et al:
The association of job strain with
coronary heart disease and metabolic
syndrome in municipal workers in
Turkey. J Occup Health 2006; 48:332-8.
Park YW, Zhu S, Palaniappan L, et al:
The metabolic syndrome: prevalence
and associated risk factor findings in the
US population from the Third National
Health and Nutrition Examination
Survey, 1988-1994. Arch Intern Med
2003; 163:427-36.

Carnethon, M. R., Loria, C. M., Hill, J.
0., Sidney, S. S., Savage, P. J., & Liu, K.
(2004). Risk factors for the metabolic s
yndrome: The coronaryarteryrisk
development in Young Adults (CARDIA)
Study, 1985-2001. Diabetes Care, 27(11),
2707-2715.

19



Ea L
B0

10.

11.

12.

13.

14.

15.

20

Park, H. S., Oh, S. W,, Cho, S. 1., Choi,
W. H., & Kim, Y. S. (2004). The
metabolic syndrome and associated
lifestyle factors among South Korean
adults. International Journal of
Epidemiology, 33(2), 328-336.

Rosell, M. S., Hellenius, M. B., de Faire,
U. H., & Johansson, G. K. (2003).
Associations between diet and the
metabolic syndrome vary with the
validity of dietary intake data. American
Journal of Clinical Nutrition, 78(1),
84-90.

Wirfalt, E., Hedblad, B., Gullberg, B., M
attisson,lI.
U., Janzon, L., & Berglund, G. (2001).
Food patterns and components of the
metabolic syndrome in men and women:
A cross-sectional study within the
Malmo Diet and Cancer cohort.
American Journal of Epidemiology,
154(12), 1150-1159.

Torjesen, P. A., Birkeland, K. I.,

Anderssen, S.A., Hjermann, 1., Holme, I.,

& Urdal, P. (1997). Lifestyle change
may reverse development of the insulin
resistance syndrome: The Oslo diet and
exercise study: a randomized trial.
Diabetes Care, 20(1), 26-31

Williams, D. E., Prevost, A.T.,
Whichelow, M. J., Cox, B. D., Day,
N. E., & Wareham, N. J. (2000). A
cross-sectional study of dietary patterns
with glucose intolerance and other
features of the metabolic syndrome.
British Journal of Nutrition, 83(3),
257-266.

Panagiotakos, D. B., Pitsavos, C.,
Chrysohoou, C., Skoumas, J., Tousoulis,
D., Toutouza, M., Toutouzas, P., &
Stefanadis, C. (2004). Impact of lifestyle
habits on the prevalence of the
metabolic syndrome among Greek
adults from the ATTICA study.
American Heart Journal, 147(1),
106-112.

, Andren, C ., Rosand r,

16. Parker, L., Lamont, D. W., Unwint, N.,

17.

18.

19.

20.

21.

22.

23.

24.

Pearce, M.S., Bennett, S. M., Dickinson,
H. O., White, M., Mathers, J. C., Alberti,
K. G., & Craft, A. W. (2003). A
lifecourse study of risk for
hyperinsulinaemia, dyslipidaemia and
obesity (the central metabolic syndrome)
at age 49-51 years. Diabetic Medicine,
20(5), 406-415.

Lakka, T. A., Laaksonen, D. E., Lakka,
HM., Mannikko, N., Niskanen, L. K.,
Rauramaa, R., & Salonen, J. T. (2003).
Sedentary lifestyle, poor
cardiorespiratory fitness, and the
metabolic syndrome. Medicine &
Science in Sports & Exercise, 35(8),
1279-1286.

Reaven, G. M. (1988). Role of insulin
resistance in human disease. Diabetes,
37(12), 1595-1607.

2 R A (2016) ° 104 #3-42.8
¥ E IR A (AG050004) [ e dicdy ]
Bop ¥ ﬁ_/pﬂ F A = AL éﬁié‘i‘l«”"’ 4
"~ p?’ EL£§ %%\6 ‘“ﬁlh‘p?’ Elﬁgm'«
AL o

R IREI R (2016) o7 X Hep ¥ i@
FFERRAE T A Rp ¥ E
SRR REE e f e Rt
Z 0 FEAFT105 E 40
http://www.motc.gov.tw/ch/home.jsp?id
=54&parentpath=0,6

Frele A AR IR A & F (2007) -
2007 & S8 H B B~ F otk 3
iR AP T -

A ARTIRR AN EEE (£p )
2005-2008 ] * § & & 5¢ gk w0 5 a8
¥ AR RAREN G -

FAEM CRITER ~ B2 E (2009) -
AT - E 2 kg (Mg i 2
#B4%%. © 4 NAHSIT 1993-1996 7
2005-2008 « & HE A F HEED L o
141-154 -

Heim o i h o EATR  E S
R4 #4(2008) © X ] 93-97 & R B A

2,
|
%



25.

26.

27.

28. %

29.

30.

31.

32.

EEERRSEN L (FL %

DOH94-FS-6-4) » 7 scfriwms F o

AL FE (2010) « 3P i &&ﬁ

PRI IAFE - LP X R FRP’D

EHE A b ? AP AFFREFE

p;z By ‘_:, ¢ B oo

i (2015)° 58 B & A4LE

Boimos ot BARS s RNBbRiEE 2 AR
T R R F ey

FERTE o ST o

FRARZT (2015) o bR iEE R T4 @

2 HApM FI R MR E R

Frch Lol B2 LR R

MBI FEd KT S e

F 3 (2010) R iEE R E L4

;ﬁ,.}:i Lr‘%?ﬁ p.rﬂ o@idﬁ

BEhS kKT ALY 0 £

= ¥
7 &

gﬂ‘

F# B (2007) - “BEEZHEF LG T
F2 AT - Gy 1L R €5
1% >FEAET AT 30 1-61 0
BLE (2004) 5%y B ARSEEF
RBE FERRZTY c AP A5 R
PEERaLFELEFL T o
oo

L (2012) 0 M T R X by
G2 F P A PR AT REAE

?TWEZ‘."“HT9 ‘_;;\:l’ﬂu o

YX'E_% ~ —ﬁ-% ':F’ ~ *#r—g/'ﬁi} (2006)0 fl:
SR GHEE LM AT

33.

34.

35.

36.

37.

38. X

39.

L R
S50 WA

A 4 -
112-122 -
LR Y RS AT AN S
FR R F a8 (2000) 0 5 i
LRSS TR L R
T EMEFE R 1602)

o RIET sk 16(2)

127-139 -

E}f.;fﬂ "ﬁﬁ?‘\%ﬁg‘%ﬁ\f%%?
(2010) - % &4 fvr]a ESLN S 2
ZARMFTY o A %?ﬁﬁi;&%’ 7(3) >
243-254 -

5'3);”? AR LR s

SR RE I ¢ 3k (2010)- i~
WEGHE FF PRI - ST
g 5 14(4) » 384-392 -

s ES  ED B
(2007 ) - %ﬁ*ﬁi"ﬂ- 4 A A B ATIR R
PR I FEAR B 2 FR 5t 0 5k BaR
1-10>DOI : 10.6615/har.200711.51.01 °
kY~ 7 F 5 (2008)- Pi%'rﬁi R AR
B PR AR AL R
BLede4F o LB Ees 0 27(1) 0 67- 80 °
CFAE 2 F 5~ kR (2009)-
EHERA 2 GFEE RS AT ¥ 4{%‘3
X8 3(16) » 169-176 -
2 AR IR St Ay2017) © X B 105 #
B A 3 & 5 F]AL3E R - 2018 & 0 1
"2 pPBp
https://dep.mohw.gov.tw/DOS/Ip-3352-1
13.html

/u-e t'

21



3wy et
FUE £

K }%}% B¢ fpldi- F 4 HLA-B*15:58 £ 714

R E IS~ HREm
Rt B R FERRFrhshF F0

F2

St (e e b 7R RS fe HLA 2B A % - W RIE- F 0
HLA 7 #13] (rare allele) - HLA-B*15:58 - HLA-B*15:58 7 &t 1999 # 4% £ ¥ & ¢ >

KA - =9 B> ¥ o 22 HLA-B*15:58 $ 4p 1T 7k 7]

Al 5 HLA-B*15:30 > = —g

4 thBEF 3(exon3)F — BPIHA A B oo BARES 17 A FEA oo B*15:58 A

B*15:30 0% 419 Bz Hpd AR5 T+ % 116 Brefpd
Bp k- R F b4k ¢ 4 18P 3] HLA-B*15:58 > o i &

¥ "%f4& (phenylalanine) o #% i

fit il (tyrosine) % 5 ¥

2 OH v F b4k e HLA 3 %) 2 P % 124285 9 fo HLA-B*15:58 4p B ¥ % 4] (haplotype)
% ¢ HLA-A*11:01- B*15:58- C*01:02-DRB1*11:01-DQB1*03:01 -

M 437 D HLA ~ 3 2 % 77

o

o}

HLA-B*15:58 £_HLA-B = 8( locus)
¢ - R LATA 4 1999 & 0 F A
AR EFEY CHAFHRIH R
F AP fobkc i IPD-IMGT/HLA 74 &
(IPD-IMGT/HLA Database) (1) ¢ » 4
Fh - P FA S RIE (1) - [(2) -

RSN ERN P EE Y
F}E ﬁ‘ g f '-Li'\r_] ’ T' \'-’; /#}”%IL v :u?
% RN AT 2 E A (Rl length

sequence) (3] »& 357 TB ¢t &g % (exon )
6 Bp z+ (intron) % 53 ~3 zh2bed ¥
¥ (untranslated region) > 3591 B3 pe
(nucleotide ) ## 3% 11 362 i "=k fz(amino
acid) - ¥2 HLA-B*15:58 & 4pif e F17)
% HLA-B*15:30> & & @ & *t 2+ 3(exon3)
— BPHFA F o T cDNA % 419 B
Hhe > Hepctlgs 127 chR 7Rk o
HLA-B*15:58 sin¢cDNA % 419 B % i ped

~H R AT ER RS R

(tyrosine) % 5 ¥ [ = fit (phenylalanine)
(B1) (21 -

e R S

AR A B AR B 2
et HLA = 5 &~ Ak PF o 1R 7] -
F 2 HLA #£ 7134 ( rare allele) >
HLA-B*15:58 iz 5 BE—50 % fken
A Am R ETR R FEX
B EMEF R & H(AMLMI) - B
3 gk FI5 HLA 4p & cF 484F
P o TR KR HLA %5 A A%
3= ¢ HLA-A* - HLA-B* -~ HLA-C* -
HLA-DRB1* ~ HLA-DQB1* 7 i i~ 2L
(locus ) » & B =85 = B % = %
(allele)» —F kp B > —B Xp B
Ao EfrRE 2 Pl aE A
FIAR S 0 B0 A2 PR B g
T b H Bk ® ¥ B HLA % 24
Gt 5 25% R E 3G Wik

A%:E THw@=% 116 Brefipd poicps
i 2 i%—g DR RIS
BT R 1 23123456#66885
e-mail : clchang1203@ntu.edu.tw

ol S ol AN A SN T A

ARI07# 679 29p %70 ; A F 107 & 87 8§ p w7 %

22



HLA B & A& %4k 10 d # Pa %k
Foufp g ok pRA* W E R A
(haplotype) » 137 3 e s (B2)- H
® Brotherl £ 75 & i i# 5] HLA-B*15:58 >
woE T HLA-A*11:01- B*15:58-
C*Ol:02-DRB1*11:01-DQB1*03:01 iz B
HE3 > ¥-xHE2A4r2 2240k 0 f2
ﬂLm % W 7| 70%HLA 4p & -

& o % HLA-B*15:58 8% & % - =
FR o AN PFHRFTILS - G0
5 f 1998 ERFR L FEHT $ i
BAFI(4) > A F ey 2 g
213> # A FE 5 (allele frequency) ¥ 2 £
2 7 ¥g B HLA-B*15:58 2§ & %k p K
= # A (oriental Chinese) » * % & & A %
AL RIEFE S F N R AR R
DR EEFE TR CBEEY FA SR
ATFPEFMATE A2 - 0 FABEDE AR
FE A S s %Y HLA-B*15:58 i o
47 E R (0.0012) - i A sk IR
HLA- B*15.58 ip Mo HE o2 A A
HLA-A*11:01-B*15:58-C*01:02-
DRB1*11:01-DQB1*03:01 > 2 Allele
Frequencies Net Database (AFND) 3zt F
FAHESZRBEZAIR (LA 3) A
Kp 7 arEH o

Ly i
SR S

Bk

d 3 iEre BB LS F AL HLA &
FA > B R EZERG T R Y F
T et kiR T IE Elmﬂ»\?t'%? FEL

T BRI BEREH DS S TS T
T0%HLA Ap & > 27 d s & 2 H % 5 b4k

s HLA 3| %] > 48 %12 f HLA-B*15:58 4p
BenE A0 T F AR 45 TR R
RS R R R o F LA T
SR FHE S RE L F 2 HEEA| TG
WE ARG WAV > L TP
@ ¥ d  IMGT/HLA Database % Allele
Frequencies Net Database (AFND) % %

53 YRR

1. IMGT/HLA
Database:https://www.ebi.ac.uk/ipd/imgt
/hla/allele.html o

2. Williams T.M., J. Wu, Bassinger S,
Feldman D, et al. 2002. New HLA-B
alleles identified and sequences
extended in potential bone marrow
donors: B*5804, B*4418, B*1558, and
B*4805. Tissue Antigens 60:186-188 o

3. Z.Li, H.-Y. Zou. 2017. Full-length
sequences of 4 HLA-B*15 alleles,
B*15:07:01:01,B*15:27:01, B*15:32:01
and B*15:58, confirmed by cloning and
sequencing. HLA 89:313-317 -

4. Allele Frequencies Net Database
(AFND):https://
www.allelefrequencies.net

23



S AbmEREE SRS
FUE £

(@) .

B¥15:30:01:01
B¥15:30:01:02
cDNA
B*15:5
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AR Pes
B¥15:58
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RR Pes
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350 360
GGTCTCA CACCCTCCAG AGGA

450 460 470 480 480 500 510 520 530 540
CATCGCCCTG AACGAGGACC TGAGCTCCTG GACCGCGGCG GACACGGCGG CTCAGATCAC CCAGCGCAAG TGGGAGGCGG CCCGTGAGGC GGAGCAGTGG

550 560 570 580 590 600
AGAGCCTACC TGGAGGECCT GTGCGTGGAG TGGCTCCECA GATACCTGGA CGRACGGGAAG GAGACGC AGCGCGCGE

-21 =il =il 10 20 30 40 S0 &0 70
MRVT APRIVLLLLS GALALTETWA GSHSMRYFYT AMSRPGRGEFP RFIAVGYVDD TQFVRFDSDA ASPRMAPRAP WIEQEGPEYW DRETQISKTIN
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TQTYRESLRN LRGYYNQSEA GSHTLQRMYG CDVGPDGRLL REI:NEZDG EDYIALNEDL SSWTAADTAR QITQREWEAR REAEQWRAYL EGLCVEWLRER
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YLENGEETLQO RADPPETHVT HHPISDHEAT LRCWALGFYP AEITLTWORD GEDQTQDTEL VETRPAGDRT FQEWARVVVE SGEEQRYTCH VOHEGLPRFL
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TLRWEPS3QS TIFIVGIVAG LAVLAVVVIG AVVATVMCRR KS3GGEGESY SQAASSDSAQ GSDVSLTA

A 1. (a) HLA-B*15:58 ¥» HLA-B*15:30 2. ¢cDNAExon3 & 7| » i % 419 B % ﬁﬁiﬂ
(i d = 12A) o (b) HLA-B*15:58 22 HLA-B*15:30 2. Mefh e B 5] » & 116 B ek i
B*15:58 % ¥ v "=fix(phenylalanine) > B*15:30 B 5 fit *=fi& (tyrosine) (% ¢ * {2/) o

2L HAE 3k n LA %A A A B -

Locus name

Patient

Brother 1

Brother 2

Sister

HLA-A*
HLA-B*
HLA-C*
HLA-DRB1*
HLA-DQB1*

11:01, 33:03
15:58, 58:01
01:02, 03:02
03:01, 11:01
02:01, 03:01

11:01, 11:01
15:58, 58:01
01:02, 03:02
11:01, 13:01
03:01, 06:09

02:01, 11:01
15:01, 58:01
01:02, 03:02
13:01, 14:54
05:02, 06:09

02:01, 11:01
15:01, 58:01
01:02, 03:02
13:01, 14:54
05:02, 06:09

HLA-A*
HLA-B*
HLA-C*
HLA-DRB1*
HLA-DQB1*

11:01
15:58
01:02
11:01
03:01

03:01 06:09 05:02 06:09

33:03
58:01
03:02
03:01
02:01

11:01 11:01

15:58 58:01

01:02 03:02

11:01 13:01
(1) (2)

02:01 11:01

15:01 58:01

01:02 03:02

14:54 13:01
(3)

AR 2. 5 R F& S HLA ¥ £ 3| (HLA haplotype) » g7 ¢ 4ok % 5 4p e ch¥ £ 3] »
FriEARSE R A E RGP AX I B L -
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% 2. HLA B¥15:58 fe& B & 3= *2# ¢ il ¥4 & (allele frequency) (471 -

Allele
Population Fr:::::ct:pl.[:h] _ Frequv:anqr Sasrir::e
(in_decimals)

Bl china Beijing pop 2 0.0110 826
Bl zivan Hakka 1.8 0.0090 55
Bl china Guizhou Province Shui 0.0040 153
- China Jiangsu Province Han 0.0024 334
- China Beijing Shijiazhuang Tianjian Han 0.0020 618
[ | Germany DKMS - China minonty 0.0012 1282
Bl china Jiangsu Han 0.0010 3238
5 USA NMDP Chinese 0.0004 99672

4l Hong Kong Chinese cord blood registry 0.0001 3892
Hong Kong Chinese BMDR 0.0001 7595
E USA NMDP Filipino 0.0001 50614
E UsSA NMDP Vietnamese 0.0000 43540
E UsSA NMDP Southeast Asian 0.0000 27978
E UsA NMDP Korean 0.0000 77584
E USA NMDP Hispanic Scuth or Central American 0.0000 145714
E USA NMDP European Caucasian 0.0000 1242850
E UsA Caucasian Bethesda 0.0 0.0000 307
E USA African American Bethesda 0.0 0.0000 187
Bl china Tibet Region Tibetan 0.0000 158
Bl zivvan Han Chinese 0.0000 504
5 USA Philadelphia Caucasian 0.0 0.0000 141
Bl china North Han 0.0000 105
1@ South Korea pop 3 0.0000 485
- China Guizhou Province Miao pop 2 0.0000 a5
- China Guizhou Province Bouyei 0.0000 109

# 3. Bt R & %¥Y {oHLA BX15:58 p M ¥ 2 A1 2 HAg K (4] o

Line Haplotype Population Frequency (%) Sample Size
1 £%11:01-B*15:58-C*01:02-DRB1=08:03 A Germany DKMS - China minority 0.0390 1,282
2 A*11:01-B*15:58-C*01:02-DRB1*14:01 || Germany DKMS - China minority 0.0390 1,282
3 A¥24:02-B*15:58-C*01:02-DRB1¥14:54 Hong Kong Chinese BMDR 0.0057 7,595
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