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# % ! Evaluate and follow up the cause of latent tuberculosis treatment adverse event by Single Nucleopeptide
Polymorphism
I ML S gh oL 1y TR AL 2R A g B ﬂf#—ﬁkf#%ﬁ— %%’{‘ 1 2 7 ;}it};—’} T
%’»*71‘*)%*# r'/%ﬁ“:EJf:L ¥ )Z’\')%‘Psg € (8 Tiﬁi:?}-) 0 0 3 6 0 (E fi)
R BT |OAEFT M = i B
V- =t E Bradrdhade BrhFLHE
waaol [ s e HEZSNTRE ST R AR
EEET TS R P oo B AR T F)
APFEATFRETARR(IETAHE-F > FHAARTRLIFLY 2)
V]« a5 g O A E ed 5% (16 4 4 =% (%= st B A2 5 Hp
[z @ * AANT 2 PP BLSRCGIN I AFAALZLUBLBRE AR MR L AT RFT RS
p 106 1 1 4 p 106 1 1 4=
#i 7 ﬁF A £ &;J' 2 A p ifi?‘% : & B f
i 106 12 31 & 2 106 12 31
FHT IS FE R P A ERLY Gl MR E R
, il LE BN
I R B £ e
&4 - S P
A F . *ix il RN
106 # &| 8 2,840,000 1,127,262 1,712,738 0
E:: 3
£ R
L 2 38 2,840,000 1,127,262 1,712,738 0
HHEAEA (e BOAE (REL * 3 |04-8298686#2501 % E [04-8283275
E-mail hiwen@chhw.mohw.gov.tw
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B.d R

APERELY T2 FREZFFE Y o F LG
FIZRG 1 F R FAARTIIN S P B LF R A F R F R S
PEARFR A AERFR BFSFY o S 12
doRERFAIEFLRAPFRPRIEP ISR R PR B EE

FE S BREPREFF St AL E R ERBRRFERL
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TRl EA S A REEAHAEY B R F AT ARG T

Er AR R BRFL LB

AAFT Y s fdcdk A Bk 3047 & 5 i 3HP289 4 - 9H
15 « ;ﬁfﬁa‘r“ff 3HP #E“,/Tf"ﬁ 44 523004 HLrHrEEEHFLE
PORAE P Mo - X e e BIRY EH SR TTH A4 2 R o R
* PRI F o PR AR R EFATI AL R A

5l (e kg

Fiah AP AP RBRRSPRE LR T 5 REE2

B fh o BEREGRA A E S M g i o & NAT2(rs1495741) %

NAT2(rs1799930)% B ¥+ 2 8 ; eie— Hpul sk 245 B AY

fExidd > H A T3¢ SHP i) iop “T A 4 B ITH hfp B 2P

AN E 3 & o wh oallele a5 o FILT M4 CYP5A6




(rs28399433) - H & 3 C allele fg?‘]fgf};ﬁ‘i it chghmsid 1 A

allele ;L\'ﬂ—;g ¢11.832 & (p=0.037)

T fS et AT S A SHP mpisoR T A 2 BT g M

Moo E L5 A kS A Se 24T 0 3 S Bicdp 2. POER »

M43 @ B tim ~ TF ISR ~ SNPs AL § A4
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1. " 2588 %3P 2 HH AP B E B9 Az
B Azt ok F] o
2. H AR SHP o R B RERER L FIHE A

= —

hypersensitive reaction > % H & #w g jg & (Flu-like

symptoms ) B 4EF]E > ¢ 354K F] 5 A (SNPs) & -

Al At

"E\

£ &

AR B REEE
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SR e T I N

FPp s 2RALERDBLH2Z - o2 A o2 TBLRpY =
EATHFEEL B R A J R = Ak S i LB R o 08 103 #
BPoRATEB1L326 4 (FLF A v 484 4 ) 7= #5914 (&
LF AT 254 ) 4 Fer 102 £ RATE B 11528 4 (F L F
Lr 494 4 ) T 1.0% 1] L ERLE R s - # (2005

£ ) § A A e 4 2 v ig s u L 35%2% 26.9% 0 B

a

Rim 2 B R T2 AR ) R e TR IR R ARY o RIRU
FALAET B m g 108 Eds o A R @A BT ATRF 2 K
2 %o (e AR 103 & AT 2 s bl s 11,326 BI(F 2 5 5+ 10 4
v o484 bl)> BB TET B HEL BT BPORR A DL R
Foeio R B e D AERE > 2 ERPERE PR (LTBI) )
BT TR H e R[] EMegP 41992 EnTB HF A v bd
10 § 4 v 50 &) » 2000 & i3 4 F 7% 3 & 10 § 4 v 10 &[3] - &
R % "f PR 1 B Sk ehytis ek (Direct Observable Therapy
DOT) iz 2 % & F=2% |4 % 2% +% (Multiple Drug Resistance-TB) # % &2
G VLIS - m,Tk—foE %3 LTBI evipfr o F1 5 ) S e
zﬂr*fur/%/ﬁwi %5 & % (Latent tuberculosis infection, LTBI )[4] -
G 2 e S(WHO)ER™ & B4 @ DOTS (%) K o
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e BRI R LTBI = 30 Ed SO MIRA * - R B HLHERE
EABRED-2TEHT)EEL B PR L L F 2 AL SN
PERY 1L R B e A B PR (T o GdoirE S s vRek s R K s A b s B UE S
FAMRE O ERBEIFLRZS KA FRMNERAERE AT o
PERBLFEP ISR Y 0 TR 60%R { i F ok S s
i 4545+ Fi 2007-2012 47 + & 4% & 4% < Isoniazid Preventive
Treatment (IPT) fg 7 P4k Eensez TRl om0 13 e ™ &% IPT
—‘ﬁéi‘] 55% e R_13 A& b QIR 5 25% R F1 A b H PR EEPEER iR A e

E R n B SRR PR R e HI[56] -

FRTE Gafad T g el - A4S PSP
(3HP) » 12 % &£ 1 Rifapentine (900 mg)/Isoniazid (900 mg):F
FhAS (7)) BEEF BRI ZIRE- x> fie- = 12 iF - i&
Bed e 2 T Rk BERSPOFI RS S o LM

X 5 7 'F.'Jj':‘l'}]'}:‘, A i/-“,ﬁ,r@,ﬁ;’ ‘ﬁ;‘:g]‘l}- ‘:,—‘(_/’,3'{\‘*'3”‘ %IE'A .

102 #d AF i FAF =2 Tﬁﬁ% % ie v Rifapertine B 4> %
Werig * ml) BHP iz A7 B %% 3HP Y 2 chz 2 P
BB BAGO R i XA g 5 ¥ oL E (p<0.001)
Ry R D 3HP R R B R BALOB Y R 23 LB DisK R

=% 5101 = 3HP B f 2 B R s PR N p 2 =B R wIREL
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DBAFF G A A R R R ¥ 37 kM
BIEY &3S~ SR8 ~ A KRN A ek %0 9 5 353 {048
B2 3 33 FDFRLELFREFLEIR Y A BLIRY Fi

[8] -

B > 105 # B dp 2 6 2R SHP @i o » Ap ot L R 2
e 3 Alief BT L 20 EHIE BER 1TY o A3h a5
R BHP ‘e isf e A4 B Er o g ul En Rk (Flu-like
symptoms) B 4EFE - @ B S ILF FR 0 B Flu-like symptoms

X 8%i% B AW e 2.2% 0 H R FliE B4 H[9] -

¥ 74 pe 7 Al4E (single nucleotide polymorphism; SNP) » 45 eh&_
DNA A7t 54 chE Bk AZ FagR > ¥ &%
B A8 F 20 43 1% BRI AR aAgd @y
Flehi AR > 5 90% ¥ §FF2t SNP #7ildechd FI% R - §
SNP 3 4 i fhpecind 3 pb> 2 3 ¢ 0 ¥ 39 n# it f A KD
A4 o i7E ko d &S H 4 B (pharmacokinetics) 2 Z 4 A F)48 &
(pharmacogenomics) g 35 B > B % T > Wi FIR* e
SRR 0 e TG B A sl s R (ol I ¥ A Fl s
Rz &P oh- LR TR T T A 2 H PR 7 A2 (single

nucleotide polymorphism, SNP ) » i&m :x %% N #5245 g 4

7



REH A P PERAS RN A AL BHIEY o Fp s A F T
-4t — 2 F Lok % % 4o Cytochrome P4502E1 (CYP2EL) -

Cytochrome P4502C19 (CYP2C19) - glutathione-S-transferase M1
(GSTML1) ~ N-acetyltransferase 2 (NAT2) & s 7] % A7 2 47 > i

(=

(7t

ARl BREFATFSAMKAS T E B E R T B



SR E R EEHE

pi-—‘:";:%.l- N ?7}4»’3{#5 VAR TR

1) $EFR: FLHNIGCFR S FLARTRNEY FrRo 2 L F

FrEHRFR 47 FARF R G A RF R
2) HFEFHPH 10621 1p 3 106# 121 317
3) kg
(A)  #E&2re L f 82 LTBl s it ¢ -
(B) 12+ o

(C) Hfff 5= ik i 2 FRiaities LTBlipf &2 5d F

FFSm ok S i a2 Rt SHP Bl iak & OH @ 4iak » A2t

|

—

2 REFPPBBEIER o
4) #‘ﬁ%ﬁ%&:
(A) FEd & EE SRR -

(B) ip 1k B % ¥t isoniazid # rifampin & -

(C) Hu? PEBFREPE LR ¥ MTRPERE 2k F -



5) ek A M ek A H 300 4 0 & 3R 3HP BB Sp 2 OH i@

6) ME®RFE iz
rEFE L LS BIL

(A) ERIBERSPRE Fiok BRAIRER L Bl % X ey

Ed

2 wrh A

R

|, R&BEREPR L ISRIRE R T ged g (7% 2 4 535 -

XY o 4 = K > 2
e R R e S

N

W

= S L
(1) 2% (2) BMI (3)# # (4)f&*%(race) (5)F

6) £ (NRERE O)BHE 9k LB (10)RER
KR
i, ®TE* sdr
FRp P #g SR - BRI B R R
¥ F Rl T 0 ERIR AR BB ES
glie* ¢ 3 0 K % (urticaria ) ~ n F kR
(angioedema ) ~ % § ¥ 5 % (bronchospasm) ~ 3 %%

( conjunctivitis )~ > £ & # (weakness )~ % g (fatigue) »
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Wi (nausea) ~ ¥Rt (vomiting ) ~ *f ;& (Diarrhea) ~ #f %4
(headache) ~ % '& (fever)~ "vp ¥ %7 % (aches)~ I
F (sweats )~ Bg 8 (dizziness) ~ # %= (flushing) ~ & ¥

(chills) ~ % ## i+ (peripheral neuropathy) ~ * X%

Z
L

(MCchange) ~ A& % % ¢ (skin pigmentation) °

—_\

- L ERapied g2 o N PRt g2
IpF R (timing of onset ) ~ #F 4§ P & (duration) ~ &
B (severity )~ 27 3f 7 ;5 F 2 4 cri4p B |+ (relationship )
H ¥ P& B #1434 Cancer Therapy Evaluation Program
common toxicity criteria 2| %_> f§ Hfpifdr™ £ ; 2 &
A0 BN R  F B TR ZIET o PR B R
X s AW (¥4 5 definite ~ probably ~ possibly = i &

=X )ev # 4p M ( & %% 4 % unlikely~non-related-~unclassifiable

\
>

= BE= (18]

Mild; asymptomatic or mild symptoms; clinical or diagnostic observations

Grl

: only; intervention not indicated

Moderate; minimal, local or noninvasive intervention indicated; limiting
Grli

: age-appropriate instrumental ADL

éSevere or medically significant but not immediately life-threatening;
Grlll Ehospitalization or prolongation of hospitalization indicated; disabling;

limiting self care ADL

11




Gr IV i Life-threatening consequences; urgent intervention indicated

GrV Death related to AE

AT KRR T o KL d 3 3 A & B Naranjo

adverse drug reaction probability scale % gLi» 2| %7E7 37 |7

Mis &5 ip ML (19 ] -

Adverse Drug Reaction Probability Scale

Do Not

Question Yes | No Score
Know

1. Are there previous conclusive reports on this a0 0

reaction?

2. Did the adverse event appear after the suspected 2|1 0

drug was administered?

3. Did the adverse event improve when the drug was

discontinued or a specific antagonist was +1 ] 0 0

administered?

4. Did the adverse event reappear when the drug 2|1 0

was readministered?

5. Are there alternative causes that could on their 1 |42 0

own have caused the reaction?

6. Did the reaction reappear when a placebo was 4 |41 0

given?

7. Was the drug detected in blood or other fluids in | 0 0

concentrations known to be toxic?

8. Was the reaction more severe when the dose was

increased or less severe when the dose was +1 1 0 0

decreased?

9. Did the patient have a similar reaction to the same | 0 0

or similar drugs in any previous exposure?

10. Was the adverse event confirmed by any | 0 0

objective evidence?

12




Total Score:

AT AR RIEF ISR R F] o
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(B)

BHREFATS LG E

R e

BEF% e R Smb g i~ F FUER L K2 EDTA
S REF R EEREEIWLLRATE B W
3000 rpm #es 10 A48 0 B Ko J“F%i % % 1.5 mL pcdt
SE NS RO BRFL P jﬁf.ﬂ_rﬁd ¥ ¢ buffy coat 1 ¥ -
A 15mL Zdrs g o BATFE O R Pa R R P RIL IR

3 15mL é;ﬁ»? 0

& A 2 fmve DNA 53

7 7] DNA 2 58~ £ 4% Axygen ##| % k> 4k (72
PR REE R T ET 0 P ke Y o DNA i
REprgr ReofiroP- 20 2 ¢ B4 buffy coat &7 a
& DNA X B~ @ fmiz 384 Q| L% 1IXPBS & = - 42 %
sv ~ trypsin {8 37°C ¥ * 5 A 4 i¢ 'wmP %% o blood
Genomic DNA Miniprep Kit =7 protocol: L ¥g #. buffer TE %
65°C - B~ 500ul Buffer AP1 % 1.5mL 3. *g » sv ~ 200-250

N ’ ~ N 2y A=, A 2 > 3 N R
UL 2w R AL 2 R x enfm e ST g LA

g

+ 103

14



# AT 104 R E&EE3 > | 4 Buffer AP2100 pl >t He48 7,
FERF 104> RAWBF > LagiFy 2 digfie 2R
12,000 rpm &t 10 F5 14 A Brim e s H o B~ Axygen
Miniprep column 3 2 mL Microfuge tube *# - & #-2 & & i
3T~ column ¥ > EF EF S > 12,000 rpm e 1 A48 o
Z # 2 mL Microfuge tube *® &g i% > # Axygen Miniprep
column 2z ® 2 mL Microfuge tube ¥ - -]« 3vF Axygen
Miniprep column > 4c » 700 pL Buffer W1A | Miniprep
column» ¥+ ¥ > 3RS 2 4415 0 12,000 rpm o
1 &4 > Z# 2 mL Microfuge tube ¥ g% » # Axygen
Miniprep column 2x® 2 mL Microfuge tube ¥ o -] $7 FF
Axygen Miniprep column » 4¢ 800 pL Bufferw2 » ¥ + ¥ 3 »
12000 rpm . 1 445 - FH- g% > % Axygen Miniprep
column *t% 2 mL Microfuge tube ¥ - 4¢ 500 gL Buffer
W2 > £ =g 12000 rpm > 1A 48 0 @3 S W2 ik AR
EAE S "ﬁﬁiﬁﬁf’ﬁ%"f? e e fs KEEZ F R 4E- T H-2mL
Microfuge tube ¥ g% » % Axygen Miniprep column *t %
2 mL Microfuge tube ¥ > 12,000 rpm #Ht.< 1 A 45 o &

Axygen Miniprep column # 3] 1.5 mL Microfuge tube > /- &

15



B & 4c ~ 80-200 pL Buffer TE> /8 T i¥% 1 A 4& -
12,000 rpm .o 1 443 > F H Axygen Miniprep column >
FIT 2R ERT L DNA FB% o DNA F B % % -20C
& -80C /kfaFT > ¥ RF- £ o FE(T DNA E
£ % DNA 2 ddH20 ﬁ%—i@ 20x > i * A Gk k R 2t 0D260

Bl DNA kR » kBT 5 DNA JER (ug/ul)-

T T R LA R4 F R (real-time PCR)

Ty E RS AT S H B AT AT S A e
F7 0 @ % hE T R L fF 4~ & (real-time PCR) o
AR RILEREFEF G ¥ RFEL A %3 5 4% DNA
BAr P AFIRFIh L B g2 pensl 3 L 4 515
DNA #i4r % & (1 ¢ i Ap st en® s > 1% RIF Sk
G55 BRI ¥ L2 ¥ DNA i AR AE S hE B oo 1Y
Cytochrome P4502E1 (CYP2E1)( rs2515641)s4L ¥ % A {44
75 b e FI* 2 R4F 4 CYP2EL A %] 5 3425l 5 5
TGAATGAAAATGGAAAGTT[C/T]JAAGTACAGTGACTATTTCAA-3 ’
o B¢ dZEERN CHHIB AT - B VIC ek d o kgF4 - T
$Hin A IR AR - B FAM chiEd R o JEd PCR e 3

16



Fipa 5T 42 DNA fifr 2 e fisadi gk WHge ¥k
SR R T 2 0 A CC R TR § 4
ol REnsk d FRWE > A TT AF A ahiB4d § 2 |0
Poag R F kIR R3] CT A TR § & R D4R 5 &

Y K EE o

TR

BATE AR AR 6 0 F AR R R Student’s
t-test #& T_; F A_HF W% 38 P2 2-test ¢ Fisher’s exact test

B o 2test » ALY iR ROV IR KRR LA &)

)&\

Al M 4o CYP2EL A F1Alenpk (75 o @ 1% 5 %38 & i i HHic

E:1y
5

T ﬁ?ﬁ—’i‘ (multiple unconditional logistic regression model) %
KB-E BRA DS E k¥ B (adjusted odds ratio
[AOR]) % 95%7% #f % & (95% confidence interval [CI]) ° *7

Ferp EE M RERKE > F p 3 005 K52

17



T~ BEHFL-BRIoEESEIN06# 112 30p 2
LBFLFRAGAIREF AL R §(IRBRFTFRL
(1) #F2Amfleng;i Fre - rdmflen s Fla? LFFF
"fr}?}i%l’% » %+ 106/02/09 B~ ¢ J.%ﬁé‘? = ?"ﬁé’{%}‘%%?: A
R G E R ¢35 7 2 o
(2) 47 ¥ 3HFret 106/03/17 59 F 1 IRBH# (7357 4 -
(3) 3§ A H F ket 106/05/19 518 F 1 IRBH 7357 & -
2. P H % iciA
(1) JzEp Ha»P B A MPEHRGEL R ¢33 FFT 38
3106 & 117 30 p -3 Rb FF AR 4 ek 304 4 (i
B 1% 101%) (a‘r“T#Hfi s Mz A #1300 4) o A e
= : (Tablel))
a. 4 ABFIERES 1 ¥ Eadc %k 160 4 (BHP157 4 ~ 9H3 4 ) »
Fl A PR @ #rE 3 AR A EHRIEES 0 1 A dpthid)
3HP & %;582 4 » Flg|iT* ¢ %711 X o
b. 2 4T3R5 ¥ Frafcd 61 < (BHPBL ¢ ~ 9HO <) 5]
KIREA LA (L A ik RMP #u8) 5 3HP © 235
39 4 5 FEiF* ¢ 5 L o

c. PLFEAFHRFLRAE 9 L(BHPY ¢ ~OHO 1)

18



3HP ¢ %759 % » F|g|iE* ¢ %70 £ o

d +7¢ »}iﬁ'\‘u?ﬁ}‘mﬂz 66 % (3HP54 + ~9H12 +) ; 3HP
S Ripd6 4 Flplitr P Er3 4 J9H @ =554 5 F
Flie® @ ¥4 X o

e. 3; l“i&%"ff{f}‘mﬂz 8 A (B3HP8 «# ~9HO +) ; 3HP =
2356 & 0 F|R(EH ¢ B2 A o

(2) 285 * 3HP 7 »x Bk FH 2 Al % > &liv* 2 75
Aty P o dek B R 7 E % 261 4 (91.5%) ~ E 71
A\@QQBA\&ﬂzk\éQSA‘ﬁ§5A‘£&§
2 4 ‘%\E"fll Ay LiaE k456 5 T BMI24.85; T
baseline GOT % 24.8 ; L 2 baseline GPT i 27.32 ; &%t
% 081> 941k 128 & » &40k 157 4 - (Table2.)

(3 1I5=i* 9H 2 &5 3735 10 £ (66.6%) =t L% 4 4 ~
PRIL A TIEERATT K T BMI22.9 ; T 35 baseline
GOT 5 25; T #2baseline GPT 5 25.9; & 2 036 ¥
b4 A i1l A o TimagiiE > Tikdsy o #Kk

7

iR N

\E%

PR xE# S 92 k4 o (Table2))

a
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3. BTE* 4 k%2 juék

1)

(2)

(3)

(4)

BliE* $Ri> @ * 3HP 2 285w % ¢ - 4 102 4 HILpliF

* F JE(35.8%) 0 = 5 320 i (event) ] (T * 350 5 5 HEn

Gk B BT R R o R R E
SO RERREIYE R RS R - P E- e
RAFRME G B ERAKERRLR - g G 1o
(Table3.)

B 2gfime AR F 882 E %5 23§~k
FpAk o PR T F 2 #iche Table3 iR o
APHFARTY LB F N FUR P SR FAF
WP R EE - T IRA (ko (Tabled.)

B OH* Fgemyns o 15 ¢ § 5 M e R 3
NI F A A 0 2 28T dp 8 (GOT ~ GPT) % = % 2 300
b e B BRI o FIOH Y Ey A el Aa 1T E A
FFA > mATHEMEAT AP EES R T B2 ok
oo ¥ohs MIOH SRR E > BIIFY EHFRET * 54

S AETFE 0 ekt B E G A sk P W E ghiedk s
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Mizig* 3HP 2. 285 2 pH ¥ » 3 113A’;§-i:§:/:§5’.§

PX4 150 R EE R U8 BAB R iR S H o Hepix

<% B3 ]’;"F‘l\“fﬁf];)?i RO }J’;‘ij"] (Table5.)
2 #* OHz 152B%? »F 74 £p 49 £g 142
;}?31&,_u‘zr‘gi@4fifg;—k§§;;,géﬁ-f;;’(§\ B A"+~

Wk & B W % om A o (Tableb.)

5. # %8 DNA 532 A 7] 7 |03t 4 45

A2 106# 117" 30p > AT S AM AT BIF 289

EHH(e § Rdch 2 Bk B 4 1)

m e Table 6 > xz2t 24 &4 - B F L N BEEE o

Cytochrome P5A6 (CYP5A6) ~ Cytochrome P2B6 (CYP2B6) -

Cytochrome P450 2E1 (CYP2E1l) -~ Cytochrome P450 2C19

(CYP2C19) ~ N-acetyltransferase 2 (NAT2) & sl ¥] 5 A4 4 47 »

- HBF SHP ®Hicfor A 4 BT o 3R] In R E R

(Flu-like symptoms)=if 42 i 7] - 4 Table 6 #151 » 7+ CYP5A6

rs28399433 * & > # CC z‘%ﬂﬂ‘]—‘é{ 5 34 % > ihECRE X #11.9% -

# CA L FI2 4 5 76 4 ik FH 4 5 26.7% > # AA A R4

21



& 175 A > bR A #161.4% - & CYP2B6 rs8192709 * & - #

1T f{x'ﬂﬁg]—;ﬂ‘z & 261 A > EERE A #91.5% 0 # TC E&?’]ﬂ;l—;& 23

Ao bR A #8.1% F CC E_’\?”]th‘]—;ﬂ’z & 1 AR A #10.4%-

2 CYP2C19 rs4986893 = 6 > % GGz F]4| 5 260 % - i

R X $912% - % GAZAFIAF5 25 4 > bFH X #88%- &

CYP2C19 rs12248560 * & > # CC fl_a_r*”]‘_“;t‘l—;ﬂ’z 5 284 A > ik FERY

A $c99.7% # TCE&WE‘J—:’; a1 A0k AR A $:0.3%° & CYP2EL

rs2070676 * & > # CC ﬁ_k'ﬂil‘]ﬁ = 180 4 - ik EOEE X $#c 63.2% o

4 CG A T4 5 97 4 » (b8 #34.0% > F GG A T ¥

w8 A v AR A H2.8% - & CYP2E11rs2515641 * & - # CC

P4 H 5 170 X > AR X #59.7% - % CT A ¥4 5 99

A EERAH347% > F TT %,‘ﬂiﬂg]—:&;& 16 A > ik ERE A dc

5.6% - # NAT2 rs1495741 * & > % GG E&ﬂﬁ‘]—:& 5 92 & o ik

A8 A #132.3%° F GA f&'ﬂﬂ‘]—;& & 122 A > B FER X #42.8% >

# AA BT F 5 71 4 - ik 5OR 4 i 24.9%- & NAT2 rs1799930

S 6 0 % GG AT K 5 169 4 o (AR 4 #50.3% - ¥ GA &

FIAK S 99 4 o ihECRE A #c34.7% 0 F AA A FAIK S 17 4

iR A 5 6.0% 0 e - A a7 H R F] A8 3HP ‘B i U7

A4 plivw 40 B @:_EE » 2 I A NAT2 rs1495741 H & ? AA Zti—g
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FlE A2 RIEY s i d 3 GG 7K 2562 &

(p=0.004) » f- NAT2 rs1799930 £ # § GA A ¥ ¥ & 4 Bl it ¢

et 3 GG 25&5*’]—;‘5 ¢11.815 & (p=0.020) (Table 6) - & &

-2 A NAT2 rs1495741 H £ 5 GA = AA A F|X 2 4 &
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Table2.4z % 300 % 2_ 4y it M %58

3HP(N=285) % 9H(N=15) %
Age(mean) 45.6 47.7
BMI(mean) 24.85 22.9
GOT(mean) 24.8 25
GPT(mean) 27.3 25.9
Sex
Male 128 44.9% 4 26.6%
Female 157 55.1% 11 73.3%
Race
the han nationality 261 91.5% 10 66.6%
Hakka ethnic group 1 0.4%
indigenous people 8 2.8% 4 26.6%
Indonesia 2 0.7%
China 5 1.8% 1 6.6%
Vietnam 5 1.8%
Philippines 2 0.7%
Thailand 1 0.4%
Side effect
Yes 123 43.1% 5 33.3%
No 162 56.8% 10 66.7%
Comorbidity
Yes 113 39.6% 7 46.6%
No 172 60.4% 8 53.3%
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Table 6. Single nucleotide polymorphism frequencies of five drug-metabolic genes in 285 patients.

Variable (N=285) No side effect  side effect OR p value
(N=162) (N=123)

CYP5A6 (rs28399433)

A/A 175 (61.4%) 99 (61.1%) 76 (61.8%) 1.000 (reference)

CIA 76 (26.7%) 45 (27.8%) 31 (25.2%) 0.897 (0.520-1.550)  p=0.698

CIC 34 (11.9%) 18 (11.1%) 16 (13.0%) 1.158 (0.554-2.419)  p=0.697

CYP2B6 (rs8192709)

TIT 261 (91.5%) 151 (93.2%) 110 (89.4%)  1.000 (reference)

T/C 23 (8.1%) 10 (6.2%) 13 (10.6%) 1.785 (0.755-4.218)  p=0.187

CIC 1 (0.4%) 1 (0.6%) 0 (0.0%) - -

CYP2C19 (rs4986893)

G/G 260 (91.2%) 152 (93.8%) 108 (87.8%)  1.000 (reference)

G/A 25 (8.8%) 10 (6.2%) 15 (12.2%) 2.111 (0.914-4.877)  p=0.080

A/A 0 (0%) 0 (0.0%) 0 (0.0%) - -

CYP2C19 (rs12248560)

C/C 284 (99.7%) 161 (99.4%) 123 (100.0%) 1.000 (reference)

T/C 1 (0.3%) 1 (0.6%) 0 (0.0%) - -

T/T 0 (0%) 0 (0.0%) 0 (0.0%) - -

CYP2E1(rs2070676)

CIC 180 (63.2%) 104 (64.2%) 76 (61.8%) 1.000 (reference)

CIG 97 (34.0%) 53 (32.7%) 44 (35.8%) 1.136 (0.691-1.868) p=0.615

G/G 8 (2.8%) 5(3.1%) 3 (2.4%) 0.821 (0.190-3.451)  p=0.792

CYP2E1(rs2515641)

C/IC 170 (59.7%) 102 (63.0%) 68 (55.3%) 1.000 (reference)

CIT 99 (34.7%) 52 (32.1%) 47 (38.2%) 1.356 (0.823-2.235)  p=0.233

T/T 16 (5.6%) 8 (4.9%) 8 (6.5%) 1.500 (0.537-4.819)  p=0.439

NAT2(rs1495741)

G/G 92 (32.3%) 60 (37.1%) 32 (26.0%) 1.000 (reference)

G/A 122 (42.8%) 72 (44.4%) 50 (40.7%) 1.302 (0.743-2.281) p=0.356

A/A 71 (24.9%) 30 (18.5%) 41 (33.3%) 2.562 (1.355-4.845)  p=0.004"

NAT2(rs1799930)

G/G 169 (59.3%) 105 (64.8%) 64 (52.0%) 1.000 (reference)

G/A 99 (34.7%) 47 (29.0%) 52 (42.3%) 1.815(1.099-2.999) p=0.020"

A/A 17 (6.0%) 10 (6.2%) 7 (5.7%) 1.148 (0.416-3.168)  p=0.789

Note: * and bold text indicated a significant association with p-value <0.05.
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Table 7. Single nucleotide polymorphism frequencies of five drug-metabolic genes in 285 patients.

Variable (N=285) No side effect  side effect OR p value
(N=162) (N=123)

CYP5A6 (rs28399433)

AIA 175 (61.4%) 99 (61.1%) 76 (61.8%) 1.000 (reference)

CIA+CIC 110 (38.6%) 63 (38.9%) 47 (38.2%) 0.972 (0.600-1.573)  p=0.907

CYP2B6 (rs8192709)

TIT 261 (91.6%) 151 (93.2%) 110 (89.4%)  1.000 (reference)

T/C+CIC 24 (8.4%) 11 (6.8%) 13 (10.6%) 1.622 (0.701-3.757)  p=0.259

CYP2C19 (rs4986893)

G/G 260 (91.2%) 152 (93.8%) 108 (87.8%)  1.000 (reference)

G/A+AIA 25 (8.8%) 10 (6.2%) 15 (12.2%) 2.111 (0.914-4.877)  p=0.080

CYP2C19 (rs12248560)

CIC 284 (99.7%) 161 (99.4%) 123 (100.0%) 1.000 (reference)

T/IC+TIT 1 (0.3%) 1 (0.6%) 0 (0.0%) - -

CYP2E1(rs2070676)

CIC 180 (63.2%) 104 (64.2%) 76 (61.8%) 1.000 (reference)

CIG+G/G 105 (36.8%) 58 (35.8%) 47 (38.2%) 1.109 (0.683-1.801) p=0.676

CYP2E1(rs2515641)

CIC 170 (59.7%) 102 (63.0%) 68 (55.3%) 1.000 (reference)

CIT+TIT 115 (40.3%) 60 (37.0%) 55 (44.7%) 1.375(0.853-2.217) p=0.191

NAT2(rs1495741)

G/G 92 (32.3%) 60 (37.0%) 32 (26.0%) 1.000 (reference)

G/A+AIA 193 (67.7%) 102 (63.0%) 91 (74.0%) 1.673 (1.001-2.796)  p=0.049"

NAT2(rs1799930)

G/G 169 (59.3%) 105 (64.8%) 64 (52.0%) 1.000 (reference)

G/A+AIA 116 (40.7%) 57 (35.2%) 59 (48.0%) 1.698 (1.052-2.741)  p=0.030"

Note: * and bold text indicated a significant association with p-value <0.05.
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Table 8. Single nucleotide polymorphism frequencies of five drug-metabolic genes in 285 patients.

Variable (N=570) No side effect  side effect OR p value
(N=324) (N=246)

CYP5A6 (rs28399433)

Aallele 426 (74.7%) 243 (75.0%) 183 (74.4%)  1.000 (reference)

C allele 144 (25.3%) 81 (25.0%) 63 (25.6%) 1.033 (0.706-1.512)  p=0.868

CYP2B6 (rs8192709)

T allele 545 (95.6%) 312 (96.3%) 233 (94.7%)  1.000 (reference)

C allele 25 (4.4%) 12 (3.7%) 13 (5.3%) 1.451 (0.650-3.237)  p=0.364

CYP2C19 (rs4986893)

G allele 545 (95.6%) 314 (96.9%) 231 (93.9%)  1.000 (reference)

Aallele 25 (4.4%) 10 (3.1%) 15 (6.1%) 2.039 (0.900-4.620) p=0.088

CYP2C19 (rs12248560)

C allele 569 (99.8%) 323 (99.7%) 246 (100.0%) 1.000 (reference)

T allele 1 (0.2%) 1 (0.3%) 0 (0.0%) - -

CYP2E1(rs2070676)

C allele 457 (80.2%) 261 (80.6%) 196 (79.7%)  1.000 (reference)

G allele 113 (19.8%) 63 (19.4%) 50 (20.3%) 1.057 (0.698-1.600) p=0.794

CYP2E1(rs2515641)

C allele 439 (77.0%) 256 (79.0%) 183 (74.4%)  1.000 (reference)

T allele 131 (23.0%) 68 (21.0%) 63 (25.6%) 1.296 (0.876-1.918) p=0.195

NAT2(rs1495741)

G allele 306 (53.7%) 192 (59.3%) 114 (46.3%)  1.000 (reference)

Aallele 264 (46.3%) 132 (40.7%) 132 (53.7%)  1.684 (1.205-2.353)  p=0.002"

NAT2(rs1799930)

G allele 437 (76.7%) 257 (79.3%) 180 (73.2%)  1.000 (reference)

Aallele 133 (23.3%) 67 (20.7%) 66 (26.8%) 1.406 (0.953-2.077)  p=0.086

Note: * and bold text indicated a significant association with p-value <0.05.
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Table 9. Single nucleotide polymorphism frequencies of five drug-metabolic genes in 128 male

patients.

Variable (N=128) No side effect ~ side effect OR p value
(N=83) (N=45)

CYP5A6 (rs28399433)
A/A 77 (60.2%) 54 (65.1%) 23 (51.1%) 1.000 (reference)
C/IA 34 (26.5%) 21 (25.3%) 13 (28.9%) 1.453 (0.623-3.389)  p=0.387
CIC 17 (13.3%) 8 (9.6%) 9 (20.0%) 2.641 (0.906-7.700)  p=0.075
CYP2B6 (rs8192709)
TIT 118 (92.2%) 79 (95.2%) 39 (86.7%) 1.000 (reference)
T/C 10 (7.8%) 4 (4.8%) 6 (13.3%) 3.038 (0.810-11.397) p=0.099
CIC 0 (0.0%) 0 (0.0%) 0 (0.0%) - -
CYP2C19 (rs4986893)
G/G 117 (91.4%) 78 (94.0%) 39 (86.7%) 1.000 (reference)
G/A 11 (8.6%) 5 (6.0%) 6 (13.3%) 2.400 (0.689-8.354)  p=0.169
A/A 0 (0.0%) 0 (0.0%) 0 (0.0%) - -
CYP2C19 (rs12248560)
CIC 128 (100.0%) 83 (100.0%) 45 (100.0%)  1.000 (reference)
T/C 0 (0.0%) 0 (0.0%) 0 (0.0%) - -
T/T 0 (0.0%) 0 (0.0%) 0 (0.0%) - -
CYP2E1(rs2070676)
CIC 81 (63.3%) 54 (65.1%) 27 (60.0%) 1.000 (reference)
CIG 43 (33.6%) 26 (31.3%) 17 (37.8%) 1.308 (0.608-2.814)  p=0.493
G/G 4 (3.1%) 3 (3.6%) 1(2.2%) 0.667 (0.066-6.716) p=0.731
CYP2E1(rs2515641)
CIC 78 (60.9%) 52 (62.7%) 26 (57.8%) 1.000 (reference)
CIT 44 (34.4%)  28(33.7%) 16 (35.6%)  1.143(0.527-2.478) p=0.735
T/T 6 (4.7%) 3 (3.6%) 3 (6.6%) 2.000 (0.377-10.604) p=0.415
NAT2(rs1495741)
G/G 39 (30.5%) 26 (31.3%) 13 (28.9%) 1.000 (reference)
G/A 59 (46.1%) 42 (50.6%) 17 (37.8%) 0.810 (0.338-1.937)  p=0.635
A/A 30 (23.4%) 15 (18.1%) 15 (33.3%) 2.000 (0.753-5.315)  p=0.165
NAT2(rs1799930)
G/G 78 (60.9%) 52 (62.7%) 26 (57.8%) 1.000 (reference)
G/A 46 (35.9%) 28 (33.7%) 18 (40.0%) 1.286 (0.603-2.740)  p=0.515
A/A 4 (3.2%) 3 (3.6%) 1(2.2%) 0.667 (0.066-6.728)  p=0.731
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Table 10. Single nucleotide polymorphism frequencies of five drug-metabolic genes in 128 male

patients.
Variable (N=128) No side effect  side effect OR p value
(N=83) (N=45)
CYP5A6 (rs28399433)
A/A 77 (60.2%) 54 (65.1%) 23 (51.1%) 1.000 (reference)
C/IA+C/C 51 (39.8%) 29 (34.9%) 22 (48.9%) 1.781 (0.851-3.727)  p=0.126
CYP2B6 (rs8192709)
TIT 118 (92.2%) 79 (95.2%) 39 (86.7%) 1.000 (reference)
T/C+C/C 10 (7.8%) 4 (4.8%) 6 (13.3%) 3.038 (0.810-11.397) p=0.099
CYP2C19 (rs4986893)
G/G 117 (91.4%) 78 (94.0%) 39 (86.7%) 1.000 (reference)
G/A+AIA 11 (8.6%) 5 (6.0%) 6 (13.3%) 2.400 (0.689-8.354)  p=0.169
CYP2C19 (rs12248560)
CIC 128 (100.0%) 83 (100.0%) 45 (100.0%)  1.000 (reference)
T/IC+TIT 0 (0.0%) 0 (0.0%) 0 (0.0%) - -
CYP2E1(rs2070676)
CIC 81 (63.3%) 54 (65.1%) 27 (60.0%) 1.000 (reference)
CIG+G/G 47 (36.7%) 29 (34.9%) 18 (40.0%) 1.241 (0.588-2.622) p=0.571
CYP2E1(rs2515641)
CIC 78 (60.9%) 52 (62.7%) 26 (57.8%) 1.000 (reference)
CIT+TIT 50 (39.1%) 31 (37.3%) 19 (42.2%) 1.226 (0.585-2.569)  p=0.590
NAT2(rs1495741)
G/G 39 (30.5%) 26 (31.3%) 13 (28.9%) 1.000 (reference)
G/A+A/A 89 (69.5.0%) 57 (68.7%) 32 (71.1%) 1.123 (0.507-2.484)  p=0.775
NAT2(rs1799930)
G/G 78 (60.9%) 52 (62.7%) 26 (57.8%) 1.000 (reference)
G/A+AIA 50 (39.1%) 31 (37.3%) 19 (42.2%) 1.226 (0.585-2.569)  p=0.590
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Table 11. Single nucleotide polymorphism frequencies of five drug-metabolic genes in 128 male

patients.
Variable (N=256) No side effect  side effect OR p value
(N=166) (N=90)
CYP5A6 (rs28399433)
Aallele 188 (73.4%) 129 (77.7%) 59 (65.6%) 1.000 (reference)
C allele 68 (26.6%) 37 (22.3%) 31 (34.4%) 1.832 (1.038-3.233) p=0.037*
CYP2B6 (rs8192709)
T allele 246 (96.1%) 162 (97.6%) 84 (93.3%) 1.000 (reference)
C allele 10 (3.9%) 4 (2.4%) 6 (6.7%) 2.891 (0.794-10.526) p=0.107
CYP2C19 (rs4986893)
G allele 245 (95.7%) 161 (97.0%) 84 (93.3%) 1.000 (reference)
Aallele 11 (4.3%) 5 (3.0%) 6 (6.7%) 2.300 (0.682-7.756)  p=0.179
CYP2C19 (rs12248560)
C allele 256 (100.0%) 166 (100.0%) 90 (100.0%)  1.000 (reference)
T allele 0 (0.0%) 0 (0.0%) 0 (0.0%) - -
CYP2E1(rs2070676)
C allele 205 (80.1%) 134 (80.7%) 71 (78.9%) 1.000 (reference)
G allele 51 (19.9%) 32 (19.3%) 19 (21.1%) 1.121 (0.593-2.118)  p=0.726
CYP2E1(rs2515641)
C allele 200 (78.1%) 132 (79.5%) 68 (75.6%) 1.000 (reference)
T allele 56 (21.9%) 34 (20.5%) 22 (24.4%) 1.256 (0.682-2.314)  p=0.465
NAT2(rs1495741)
G allele 137 (53.5%) 94 (56.6%) 43 (47.8%) 1.000 (reference)
Aallele 119 (46.5%) 72 (43.4%) 47 (52.2%) 1.427 (0.853-2.388) p=0.176
NAT2(rs1799930)
G allele 202 (78.9%) 132 (79.5%) 70 (77.8%) 1.000 (reference)
Aallele 54 (21.1%) 34 (20.5%) 20 (22.2%) 1.109 (0.594-2.070) p=0.745

Note: * and bold text indicated a significant association with p-value <0.05.
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