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Thesis Title Hepatotoxicity of antituberculous drugs: incidence and risk factors

Author Mr.Panumart Phumart
Major Program Clinical Pharmacy
Academic Year 2008
ABSTRACT

The purpose of this study was to determine incidence and risk factors of
hepatotoxicity among new case tuberculosis patients who were on short course antituberculous
drug regimen. This prospective study was done at Songklanagarind hospital during February 1 —
December 31, 2006. The inclusion criteria were patients over 18 years old, diagnosed as
tuberculosis, received short course antituberculous drug regimen and had baseline liver function
test. Exclusion criteria were the patients who were not consented to the study, experienced
antituberculous drugs in the past and referred to another hospital.

Of 156 tuberculosis patients included in this study, 7 cases experienced
anticuberculous drug induced hepatitis. The incidence of hepatitis secondary to antituberculous
drugs was 4.83%.

Risk factors of hepatotoxicity from antituberculous drugs evaluated in this study
including; age > 35 or 45 years, gender, malnutrition, alcohol consumption, concomitant
diseases, site of infection, HIV infection and low level of serum albumin (less than 3.5 g/dL).
Results did not show statistically significant relationship between risk factors and hepatitis
incidence.

The average onset time of hepatotoxicity was 38 + 23 days. All hepatitis cases
were rechallenged with antituberculous drugs. 3 patients were given isoniazid, rifampicin and
pyrazinamide. The remainders were rechallenged with only isoniazid and rifampicin. After
antituberculous drugs rechallenged, no patients showed the recurrent of hepatitis.

Incidence of hepatitis from antituberculous drugs in this study was consistent
with previous studies in Thailand. No significant risk factors of hepatitis from antituberculous

drugs were found. All hepatitis cases were safely rechallengd with antituberculous drugs.
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CI
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HLA
LFT
HIV
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TB
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WHO
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= adenosine deaminase activity

= adverse drug reactions

= acid fast bacilli smear

= alanine aminotransaminase

= aspartate aminotransaminase

= body mass index

= confidence interval

= ethambutol

= isoniazid

= hepatitis B surface antigen

= human leukocyte antigen

= liver function test

= human immunodeficiency virus
= multi drug resistant tuberculosis
= rifampicin

= tuberculosis

= upper normal limit

= world health organization

= pyrazinamide
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132 dhuwanelumsduivan dmsumsaaauerns liielszaednnms

Yo 9 Y] 4 1%
Tasvendnialsalasunnduazndsns
1.4 YBUIVAVBINISGIVY

A 4 U v A a I a 1w 9 =
mquwmamuazﬂﬁ]%EJL?fENGll’e)\imimﬂmamﬂuwyﬁwu Elugjﬂ')ﬂﬁ’lﬂclﬁllﬂ

Y Y

Yo 3 o =2 9 9 o a [
nlﬂi‘]JEJ”l@ﬂl.!’JillTiﬂ gaseseesau Iﬂfm"lﬂﬁﬁﬂ]el"lullllllﬂelﬂﬁﬁu1 tazimsaaauazdu

[l 9
=<

WeaeAuMNaTY  I¥msdeunimdieimsuazoimsuansvefilie  uazmsAnauHans

Y a wvAa d‘ a o v d! FA d’d v @ =
G]i’Jﬁ]‘VIN‘Vi?N‘]J;]‘]J@ﬂﬁ MoUTLIUNMTINNUYDIAY “]5\111!@ﬂ?ﬂﬂﬂﬂ??%@]ﬂﬂﬂlﬁ‘ﬂ’ﬂgﬂﬂﬁ
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ISl
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1.5 HENuFNNRNZ

1.5.1

1.5.2

1.5.3

gihedadsa nuneds e 1dasumsitdesennuwndiniluiulsnlae

v
A52INLLFO I T5ANENTEHT © bronchoalveolar lavage 1a83F acid
FO A dy 9 dy @ A
fast bacilli smear (AFBs) H30Msim1iFoaInuyoinlsn 1azviio
Q‘ 1 tﬂ' d‘d [ A [ 1 zﬂy [
Ao uNNvangueuuWUITeImlsn  (World  Health
Organization, 2004)

[ dy =S U o A d' 9 v
Tiwure luaunzuainanmaiesednsreniasandesnuislsn
o Taedihelinanouauesaninms lasumssneinlsauay
a o I o Y]
Inszrudadunanamssnemeandiuiulsn  (World  Health
Organization, 2004)

U o § ] v 1 o 1
Athedulsan lilinamsasa AFB Tuunzduduinduiulsa ua

Y )
21IMINNAAUNLAZNANTATINN NN T INGVBULBIED HTONANT
) Y Y
A37996199U 19U adenosine deaminase activity (ADA) > 50 IU Nnall
Y =1 = o Y Y v
AtlelnmsaeuaueIRaenssnBIAeeA T lsa  (Greco, etal,

2003)

Y
(% 9 [ [ .
fJWgﬁquIiﬂ Wlﬂﬁlﬁﬁ ﬂi@1u3m15ﬂ1u@@581538$ﬁu (short course reglmen)

=& 9 @ ' A o a Y 1, ..
Faogldenlumssawilugia 2 1PouNINNINNA 4 ¥ JAUA isoniazid,

. « . . . d o % 9
rifampicin, pyrazinamide L9 ethambutol HoMMITNEIIUATY 2 1ADULA7D

9 o ' 9 . .. . .. S|
v ldimsinyae Iaemslien isoniazid 1ag rifampicin (Hua1uu 4 1o

(World Health Organization, 2004)

M3NANEABAY (hepatotoxicity) H118DI MTNANITAVSAALIIAMNT 19581

dudalsa Tasutiveenily

. = Y1 = A dzl
Hepatitis HUUO @ﬂaﬂuﬂmwmumm AST (aspartate
aminotransferase) Y30 ALT (alanine aminotransferase) YNNI 3 1N
VoIMUUYIAIUNA (upper normal limit; UNL) SauAUTDINISHEAS

v Y
VOINMLAUDNAY 1301A1 AST 39 ALT [UATULINAI 5 111D



1.5.4

1.5.5

1.5.6

UNL Tag'lailioimsianeuedn1nz@dusnay (Blumberg, et al., 2003;
Saukkonen, et al., 2006)

- Cholestasis HU10D4 ﬁﬂaaﬁmmﬁmﬁmmizﬁu total bilirubin TH1d0A
WA 2 wihwes UNL Taolifimsiiuiuues AST/ALT (Joint

Tuberculosis Committee of The British Thoracic Society, 1998)

MIZAVSMAUTUNSS (fulminant hepatitis) Mu1eds Msgieaudnaud
INANIZALIU (jaundice) 5IUNU encephalopathy YERIR prothrombin time

AnlnauInnIfesas 50 YvoIA1NA (World Health Organization, 2004)

AMZAFUINS WI51910A1 BMI (body mass index) LaL5LAY albumin 11
<3| Y 91 { Y1 { 1 9 '
ealunan Tagludiheniinnzyniasunmsaediheniial BMI feeni
a Y] 1 A A @ . = Y 1
18 N1aNsuABMIININATHIONIZAY albumin TUABANBENIT 3.5 ¢/dL LAY
Y 4 a Y { 1 1 a [ 1
Athenlinng Tasunmsinafedilenia BMI 110031 18 Alansudon1sng

IATHTONTLAY albumin 1U@BANINNT 3.5 g/dL (Shakya, et al., 2004)

i

msilszdiviSnameansseandgihelasy  foniuiledeidecdfinaiide
Y] o 3 a 4 A 09/' d'a}l Yo [

au Tasdnnailnlsmaueanseea lagmasiauangiheldsuaeiu Tu
silvesesiwea  lurrszeznamiddneuldasumssnudisendiuinlse

o v 1 a3 1
Tagazshmantisdieosnilu 3 ngu (Sharma, etal., 2002) Ao

]
=1

U { @ L a U o
1. dihen a5 uneansged lulsmmgs Aofilen lasuesvea
' o 1w 3| a 1w 1
1NN 48 niuseTu iuszeznadaaeuunndn 17

2. gihenldsvueanssedlufsinud  Aedihenldsuesuearios

[ @ T W I Aa [ 1 = A 9 A
1 48 nSuaedu 1uszeznaianenuuInn 1 U wienien

U

Yo ' o 1T v a A 1
]’lﬂi‘ﬂlﬂ‘ﬁ'luﬂaﬂ'lﬂﬂ'ﬂ 48 ﬂiﬂ@]ﬂﬂ]ulﬂuigﬂzlﬁla1ﬂ@@@ﬂuuﬁ]ﬁlﬂ’ﬂ 1

1l
3. e lifise ialdsuneanssed  wiedihein lildsuneanssed

dunamunii13)



UNN 2

NUNIUITIUNITN

= o A wa P &4 A 1w Yy
TumsfAnpassidunmsmgianmsalvesanuiluiyaeauaInms 15eau
[ = v A A Y a I~ a 1 [ Y o
JaTsa sadamiladadsanadawaliinaanutunsaedu Tagldimsnuniuisianisy
& A A 9 [ Y 4 = v Y o 0 dy
luiFeshlinnuinerdesnuinglszasnvesmsne Turiadeasae i
21 mssauialsn
A A [ 9 [
22 nalnlumsinanyaeduanediialsn
vAa o v A I~ a 1 o 9 o
23 guamssinaziladodsevesnnuiluiyasauneiiuialn

2.4 mytleaduuazud lunzdusnauanms lFedindalsn
2.1 M3Sneialsn

mMsnuTalsnamuiuInigues WHO uag nsgnsnaissaguuedineg 18

1 1 I ' o { < 4 o 1 ]

uisdiheeenilu 4 ngu Tastimssmuagaseindumasgruie I5lumssnudiheluna

aznqu Faludihesieln (new cases) gasvesendutalsanldlumsinuldun intensive
£ g . .. . .. . . A Y

phase F91l5znevlide isoniazid, rifampicin, pyrazinamide H9& ethambutol UI1U 2 (ABDU LA

Y 9 . . . . .. =2 3 A 2 ~

AANT 11181 isoniazid 1182 rifampicin ONTUTZEZIAIUIU 4 1ADU AULAAIUAITIN 2.1

(World Health Organization, 2004; N32N3 NAF1TUGY NTUAIUAN 5AAAAD, 2545) FLA

wilounugasenildlumsinerinlsa MuALUZINYRITLIAN TIANT 1BNUNA

[ a A o vq ¥ = Y . . . . .. . .

TUITBLWTIN ﬂlluzuﬂﬁﬁl%QQiEl1‘l/11J‘i$ﬂfJ°]Jﬂ’JEJ isoniazid, rifampicin, pyrazinamide LY
o 4 I

ethambutol 111 8 §UA1 (56 doses) 11@INWAIY MT e isoniazid 1ag rifampicin oY

o L4 [ 1 { ] a ad o
srozuIu 18 dUand (126 doses) Tumssnudihen lilinnuralnafdese Talumsld

@113 13A (Blumberg, et al., 2003)



4 { 9 [ @
MmN 2.1 gasenldlumssneialsamuuuiniaues WHO uag nsensnNaIsIsagy

(World Health Organization, 2004)

TB treatment regimens*

TB
diagnostic TB patients
preferred optional
category
| new smear positive; 2 HRZE/ 4HR 2 (HRZE) ,/ 4(HR),
new smear-negative pulmonary or or
TB with extensive parenchymal 2 HRZE/ 4(HR), 2 HRZE/ 6HE
involvements;
concomitants of HIV or severe
forms of extra-pulmonary TB
II previously treated sputum 2 HRZES/ IHRZE/ 2 (HRZES) ,/
smear-positive PTB: 5 HRE 1(HRZE),/ 5(HRE),
= relapse
= treatment after default
= treatment failure of specially designed standardized or
category | individualized regimens
I new smear-negative pulmonary 2 HRZE/ 4HR 2 (HRZE) ,/ 4(HR),
TB (other than in category I) and or or
less severe forms of extra- 2 HRZE/ 4(HR), 2 HRZE/ 6HE
pulmonary TB
v chronic (still sputum-positive specially designed standardized or

after supervised re-treatment);
proven or suspected MDR TB

cases

individualized regimens

o A = o A ' o Ay K]
* G]'JL'ﬁGUVIl!ﬁ@ﬁiuq@ﬁﬂ’lﬂﬂ’lﬂﬂ\cﬁgﬂ$L3ﬁ11Uﬂ155ﬂ'}ﬂ (Lﬂﬂu) ﬁjﬂﬂﬁ!ﬁﬂ]ﬂﬂ@ﬂ@ﬂﬂ’lﬂg@iﬂ’l

= o v 1w J, A b = @
uaaanwd lumssullsemue Guasdia) Tunsain lunaas vuneds mssulszmun

NI




2.2 nalnlumsinaiyrenudnemuIalsn
1R 4 9 . H
a1ms"luwaﬂizmﬂmﬂmﬂ%m (adverse drug reactions; ADR) @113 0LLU3
& A A ) s Y AA Yy o AY o '
poniilu 2 wilede 1M Welszasrnnms deninerdosnuszugiguiuueIs 1INy
] 4 4 ]
(immunological ADRs) H39mM3ufen (drug allergy) taze1ms lifiellszasnanmsldeni'lu
eITRINUTZUUYIAUAIYI319M8 (non-immunological ADRs) (Riedl, et.al., 2003)
m3naiyaedundIa lsadiivarsdiunuannudany  Tagwu
9 Aa A 9 [ = Y] Y] J o ~ Yo "o 1
udmsnanyned 1L in lsareianuduiusnuvaei 15y (dose dependent) taéalyl
= [ o 4 1 A [ I~ a 1 v A a dgl dy a
NUNHANUFUNUTTEHINVHIN I@eanUANUTUNEABALNNATY  UONIINUNITINA
a 1 W 9 @ @ a 1 . . 4 9 A
WnaoAUNNeId i lsn 699 10AAKIY hypersensitivity reaction 18 Iagmniz Tudileohil
1M IAUSAEY SamAUHUAMIT 19 Uaaude uazlin1ig eosinophilia (Yew, et al., 2006)
1 Y
nalnmsiaiivaeduned I 15A1HLAANAMTININTUYDY lipid
. . ¢ o a <3| a 1 < v
peroxidation Faih linaanuluiyaosaddu (Saukkonen, et al., 2006; Yew, et al., 2006)
a 3 a Vo oA [ Y A = A dg}
Taggduuumsmaanuiluisaeduinuule i 2 wuvfe wubusn szimaANIUYD
2
5291 AST 150 ALT Jasdnsznunielu 15 Suusnueamssnyl aaiunavuanms lasy
. . . £ ~ . . A A 1 S 0 o Yo . .. ~ y
isoniazid W94 toxic metabolite MIUNBADEAAAVTINAUMS 1ATY rifampicin NNIEAUNT
v 2
NN91UVOY cytochrome P450 M1¥52AUV4 toxic metabolite 317 isoniazid LNNNIAVY MTNA
I a ] 1T A . . . . . dy ~ L4 ~
ﬂ’nm‘ﬂ‘LAWHGI@GI‘]J“N?’HWJ”ILﬂﬂmﬂ toxic metabolite U isoniazid U ilzlleJ”lﬂ'imalJ?NI’iﬂﬂ
] 3 a [ ] H Q‘ 4 [} (%
dyugluuuanuiuisaedunuundes IMsiuTLYeIIzal AST H30 ALT MONaInIs

o ll 1A I a a I a ]
5ﬂ1§ﬂi’)fl']\1f!)i’]fl 1 Lﬁau AAIUNAVINANUY UN VD pyrazinamide Iﬂﬂﬂ"lﬁlﬂﬂﬂ'ﬂlll‘]_luwyﬁﬂ

9
fuyiiatinudngihevziinernsal 15alua (Durand, et al., 1996)

2.2.1 nalnlumsifafivneA U910 isoniazid
1 Y

MSINANEABAVIIN isoniazid MAIUNADIN toxic metabolite NiNATU TAY

AFTUIUMT oxidation WU cytochrome P450 (Durand, et al., 1996) nszuIUMsilasuulas
YWYy . 9 . a & . o
Menas lasY isoniazid IFINNYIZINAVY Tae isoniazid 29N acetylation Taeou lasl N-
< X ' { <4

acetyl transferase 2 =R acetyl isoniazid «dﬁqmu“lmumgmﬂaauuﬂaqgﬂu monoacetyl
hydrazine 19UN monoacetyl hydrazine dulvgvzgnilasuuilasrmiunizuIums acetylation
I X a2 Aa 1 {
Wy diacetyl hydrazine Fuiuasluliny  wazuediugnildsumlaslasnszuaums

oxidation W1 cytochrome P450 ul,ﬁjlﬂuﬁ 15NUNYADAY (Durand, et al., 1996; Saukkonen, et al.,

2006; Yew, et al., 2006) iaadlugii 2.1



517 2.1 nalnlumaifaniyaoAu1n isoniazid (Yew, et al., 2006)

Isoniazid
Acetylation
Acetyl isoniazid
wl s rifampicin)
Isonicotinic acid
v ;
Monoacetyl hydrazine g e el Hydrazine
." Oxidation Conjugation
H .."‘ (Induced Rcetylation
H by Isonicotinyl glycine
J  alcohol)
Hepato loxins  J
Diacetyl hydrazine
A ~ o Y a | a 1 v W 1 a ,é' 1
mﬂﬂﬁ‘ﬂﬁﬁ%ﬂﬂﬁlﬂﬂﬂ’ﬂmﬂuwy@ﬂ@]ﬂﬂﬂﬂﬁTJLﬂﬂﬂJUWWH cytochrome

v

v 1 I [ ]
P450 TanmsaAnyiwuIudienTiiu slow acetylator wazlianume i Tulnilves cytochrome
P450 %A homozygous cytochrome P450 2E cl/cl Falimnuves cytochrome P450
1 Aa A wAa 4 I a Y @ ) Y o v 1
NnInd  azligiamsalvesnuiluiydedunerdInms Isediudn lsngandingu
4 4 { I < 1
du 1iloenniimsasunlas monoacetyl hydrazine 11y toxic metabolite 1A159n31M13
A I . .
1wagudlu diacetyl hydrazine (Saukkonen, et al., 2006)
msnaiyaedulunsain a5y isoniazid 39AY rifampicin AAIIUINZIAN
' Y
namsmlnseavues monoacetyl hydrazine quqﬁu TAgHIUNTZUIUMS enzyme induction
o 4 4 2 o
Tunszuaums hydrolysis (direct pathway) (gﬂ'ﬂ 2.1) FINMIINNVUVYDITLAY monoacetyl
. [ 1 = o A A
hydrazine @NNA1I %zummmﬂtymﬂ“luﬂqu@ﬂ’wmﬂu slow acetylator phenotype Llag
intermediated acetylator phenotype (09910 Tudilenguaina1n sgamnsanlasu monoacetyl
I~ § o { [ Aa a 1 ' )
hydrazine 1WIJu diacetyl hydrazine Fudluaisn lineliineny 1ddninguiilu rapid

acetylator (Yew, et al., 2006)
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2.2.2 nalnlumMsiRaNBABAUDIN rifampicin
DIMINNATUNVOININANEADAVIN  rifampicin  WANUMTNANTIE
1 Y
conjugated hyperbilirubinemia ANNIUHLBIINY rifampicin FRIESTES major bile salt exporter
pump AIUNMILNUUDI bilirubin Iﬂﬁlﬁé}ﬂﬁﬁlulijflmmi (asymptomatic evlevated bilirubin) A9
1 Y
UAALHBINATMTUEIRUNY bilirubin  1UMTVIABONIIN sinusoidal membrane IABYUAY
A Yo A a @ a 3’@ Y
e 145y nieo1unanmMITavrIemaanIing 1useaD canalicular (Saukkonen, et al.,

2006)

2.2.3 nalnlumsiNaiBAeAUIN pyrazinamide
4 F4 v Y v
MINANEABAVIIN  pyrazinamide AAINVLAATVUNIVVNTUADVUIAEN
Yo a ldg’ Y 1 A Ao 9y . .
1850 vazmsina lag ludunuvuiae Taenuinluedaninig 14 pyrazinamide Tuua 40-50
£ o Y a 3 Aa T W 1 9 o =2 g Y 3 ]
mg/kg ¥ lmnaanudunyaeduunnnms e luvuad sadumsuaasddmiunms
4 [
NANBAOAVIIN  pyrazinamide  WzIuRvvwmen lasy  Tasminaasslunywu
pyrazinamide ﬁlzgmﬂﬁﬂuuﬂmszﬁmm nicotinamide acetyl dehydrogenase Tudy dams
1 4
nlasunlasdenanihldinaoyyadasziu (Durand, et al., 1996)
Y
WANINHEIAMAIMIINANYADALNN  pyrazinamide Una lnMsAATINALY
A a 1 o . . A o a A 9 = ' A v =2 o
MINANEADAVIIN isoniazid LB INNIFDIFUAN TATeas 1eumualivaiunadronasny
TaenunlugiheMinanuaodunms 14 isoniazid Tuns5nET latent tuberculosis infections
A A 9 . .. 1 @ . . 1 a IS a - 1 =
Wolasuunly rifampicin  39UNY pyrazinamide WUIMINAANUYUNEAAUAINE1D 1
Y
ANTUITININTY (Saukkonen, et al., 2006)
Y
SUSUMIINANEADAUIN  pyrazinamide  tUv lHYUADVIAN WU
. . [ Y a ' v e . . 14 Y1 IS
pyrazinamide AN ATIERIITRCY hypersensitivity —reaction Ulﬂ Tﬂﬂ@ﬂwﬂzumaz
eosinophilia $aiy dudniay 1seevhlning granulomatous hepatitis (Saukkonen, et al.,

2006)
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A d < a ' o [ d' a A Y Y [
2.3 giianmsavesanmiluivasdunazifoduaadlumsnadivnsduonediuialsn
A d | a T o Y [
2.3.1 giiamsavasnnuiluiivdeduaingamuinlsn
{ a a [ Y] = v o
nnMsAnEINTeNUMsnaisaedunedIuialse lgliansalvesna
I a (% 9 9y @ 1 [ 9 =< 9
Wunbaodunnms lsendinialsnegszriniosay 1.24 033080z 27.7
1 wvAa o I~ a 1 @ Yo Y @ = a
wungiamssivesnnuiuiuaeaunnms Iasveduia Tsaiiossiia
REIFRINIIMS 15 Ve uraneyia 1aelin13%1 meta-analysis {NONITUINTNATIHAD
v Yy . . . Y- = = .. . A B
AUINMS 1 isoniazid Lag rifampicin FI5IUSIWMSANEIMIY clinical trial #50MTHI5ID
. A a = A A P} o 2
NNAIBITUGY (survey of public health) 115231 Af. 1966-1986 UMsANHINNITOINIAY
o {2 a a A [ QBJ} o
1,496 Mmsany Tuswau 34 msanundumsaamumsinaiisaedums 15enisaeedd uag
a Aa A LY 1 o o U a c'c?/'
imsiemvesmsnansaedued ey 198 waudihelunmsinszinug 9,472 au wa
<3 1 A o a v W
mMsudoyanuNgUanITel luMSINAAUSIEUIINMS 1987 isoniazid 118 rifampicin 189
Aa A = vAa 4 < a " o o ' Y . . . ! v . P~
FaReIlguANTalvIn N UNAAUAINIING 19 isoniazid ANV rifampicin AnITIY
$o8az 1.6, 1.1 1AL 2.55 MNEIHY (p<0.05) (Steele, et al., 1991)
I o
M3ANEIUBY Schaberg tazaAne (1996) tHumsAnyuvdounds lulszna
=} A vAa o v A a (= d a 9
woswil  iovgiamsaiuaziladeidesesmanaeins lielszaesfriagunssnedu
[ z A9Y Y =2 a o o a J 9
Julsngasenszezdu Taslgdismmsanyl 519 518 adudna 55 519 aallusesay 11
1 = 1% 1 n Yy~ v A Aa o o 1 ' v A o Y
ualumsaneidanan i ldinmsuenmildedesvesmsinadusnay wanuniledenild
a 1R J A o a o 9y .. . Y J
Lﬂﬂ’fﬂﬂﬁuliJWQ‘]Jizﬁx‘lﬂquLLN Wemmsingzi laels logistic regression 1&un 27gNINNI
= = A I 1< v 1
601 (OR 1.9; 95% CI 1.2 - 3.2) wagmsNsziadluwiluausmauuineu (OR 3.4; 95% CI 1.6
-7.6)
= < = ) 9 A
MsANEIUBY Hwang uazame (1997) Wumsanwwuylddreant wem
wvAa 4 v A a o W Y @ dy A [
guamsaiuaziladudosuesmsinaduonaunneduialse lunuinimsszuaves e
% [ o = 9 (% = 9 09.1’ Qy a o
auoniay B Tasiimsaneludszmaldviu wamsanuinndihensdu 240 519 medy
[V a I v 4 a o o 4 o a I'd v A
onery 31 510 Aadlugliamssivesmainadudnay Seeay 13 Wehmsinzniladudo
=~ N & Y & 2 . . . . ! 1 Y d‘
YoamanadudnauaIneaIuIaTsnlaaly stepwise logistic regression WU Tunguailen
=\ 1 g A d' a v @ 1 U t:;t:l 9 1 =
101NN 35 1 UANUFIMINAdUBNAUNINNNNIUNNBIgT 08N 35 1 (OR 1.97;
95% CI 1.08 - 3.60)
AIANHIVDY Sharma LiazAME (2001) TNSANBILLD cross sectional study

a = a9 Y o = a o o ng Qy a I 2
Uszmadune Tﬂﬂil@ﬁﬂi')llﬂ']ﬁﬁﬂ‘]ﬁ 346 518 NAAUDNLAUNITU 56 518 AnUIeaz 16.2

A a L4 v A a o o Yo Y [ 9y .
Lll?J’JLf"IiTS‘Viﬂ"I‘ﬂﬁ]ﬁ]EJLE‘TEN‘UE’Nﬂ”lﬁlﬂﬂ@]‘]J@ﬂ!ﬁ‘]Ji]"lﬂﬂﬁulﬂi‘lJEJWnu’JmTﬁﬂ Iﬂfﬂﬂf stepwise
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binary logistic regression Wuhiadenildinadusniaunineduialsa laun o1g (1A%
Hq ¥ I = o .
M350 1NN TUI18UNANIIANET OR 1.2; 95%CI 1.01 - 1.04) 561 albumin 11
HoAtlosnI 3.5 g/dL (OR 2.3;95% CI=1.1-4.3) 1153 human leukocyte antigen (HLA)-DR2
¥ia DQA1*0102 (OR 4.0;95% CI=1.1-14.3) 1azn5N human leukocyte antigen (HLA)-DR2
1A DQB1*0201 (OR 1.9; 95% CI= 1.0 - 3.9)
=1 9 [ o = a 4
MIANYIVDY Teleman HazAMe (2002) vuvdouras Mmsaneludenlals
d‘ wAa 4 a Y 9 [ v Y d' Yo 9 [
rovguiamssivesmsmadusmunnedialsae nwundiei lasundmialsn 1036
Aa o o [ [ 09.: ay a I 4 o Y]
579 PAdUSEUINMI asuedniu Tsaneau 55 518 aatludesay 5.3 Tasieihilade
A 1 o a o Y . .o . v o v A A o Ja o
1@e9R19e 1M AATIZH LA lY binary logistic regression WU faveideeiihldinaday
naunnedniulsa 1aun ANuRalnAved transaminase/ bilirubin (OR 2.1; 95% CI 1.1 -
4.3) 21g11NN31 60 U (OR 1.97; 95% CI 1.14 - 3.34) HAZINAK YL (OR 1.9; 95% CI 1.07 - 3.4 )
= o = 9 (%] d‘ =\ =1
M3ANYIYeY Huang tazame (2002) smsanluldniy en/Sewien
wvAa 4 a Y 1 [ Y 1
gUAMIlUDIMIINAA DN UTZHINNGUATY rapid 1182 slow acetylator HANIANEINDA
1 3 A o W a I~ 4 o a )
nnfihenavua 224 510 MeAUdNIEY 31 519 Amiludosas 14.7 Wekimsmaziiinig
a o o [ { a Y o 1
I eHiladudssvesmsnadus niauIned v T lsndoe stepwise linear regression W1
1 oA g ~ A a o w ' oA g .
WUNNguIu  slow acetylator UANMUIFSVRININAAUSNAUNINANAGUNRY  rapid
acetylator (OR 3.66; 95% CI 1.58 - 8.49)
= & g = A
MIANEIUUAUIAIUBY  Yee uazaAme  (2003)  FuilumsAnyunemi
wAa 4 (= S A Yo 9 Y] o =
griamssivese s luialsgasanianuiuussoinms ldsuendwiulse  Taghimsany
Y] 1 wAa I~ a 1 Y] ] [
puudounas wamsanumu giamssivesnnuiluiivaedunnedialiamiiuies
Y
a2 3 (n=430) NN INAADI 1FHINUI 1NAN isoniazid $98AT 1 1AL pyrazinamide 508
ay 2
I
M3ANEIUDY Shakya tazame (2004) Tudlszmeuiha Humsanywoyly
Y 9 Pl o o A A 4 I Aa T o T Y
1anti Tudihedalsasiuiu 50 au memglianmsalvesnnuiluibdedy nuiosas 38
Y A Yo 9 [ = A tg U 1 9 = A dy
voufihen lasvendwinlsal ALT mnduannnan 2 w1 wagdosaz 30 i ALT iy
1 1 1 [ < 9 AAa o o =\ 9 0o o w A ~ 1
1NN 3 1M ueed1e lsnauwudiheiimedudniauiiesiosas 8 Tashiladudosiainii
I ~ 1 a a [ 9 [ 9 1 a 9 1 ~ o
Wuiinaaemsinaiisaeaunnedainlsn ldun memae wazergiesnd 35 I uvims

o [

gdANINaDn  (OR 4.2,

5

a s X ' 1V Aoy v A a ' A o o A
AUAIIEN GNUhJW‘]J’JHJ‘]Ji]ﬁ]EJLﬁfJﬂmJNﬁ@mﬂﬁlﬂﬂm‘ﬂ@ﬂmﬂ@m\m

4

U
= = = o
f

p=0.219 1@z OR 2.75, p=0.368 awa1a1) dmsudoaosuoamsanyiiiae Himauditng

= v
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Identify liver risk factors.

¢ Chronic ethanol
consumption?

¢ Viral hepatitis?

* Pre-existing liver
disease?

+ Pregnant /3 months
post-partum?

Baseline ALT,
bili, plts,
creatinine,

+ Other hepatotoxic Nausea,
medications? vomiting,

¢ Previous ALT/AST or abdominal pain,
bilirubin abnormal? jaundice, or

¢ HiV-infected? unexplained

fatigue?

Check:

ALT (AST, ]

bili): | N Continue

Baseline treatment

& q 2-4 weeks, & )
monitor-

If biochemical ing plan

monitoring

desired for

age >35:

baseline, then
options
include
q 4 -8 weeks,

U

(Saukkonen, et al., 2006)

hepatitis screen

Hold or re-
evaluate
treatment

ALT 5 x ULN,
or

ALT 3 x ULN
with nausea,
vomiting,
abdominal
pain,
jaundice, or
unexplained
fatigue.

-IgM anti-HAV
-HepBsAg

(if +, VBeAg)
-IgM HepBcAb,
-Anti-HCV
(If +, VHCV RNA)
-Exclude other
liver problems

_________ Rifampin
(+ ethambutol)

Fluoroquinolone,
Ethambutol,
Cycloserine,
(Aminoglycoside)
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challenge doses
drugs
day 1 day 2 day 3
isoniazid 50 mg 300 mg 300 mg
rifampicin 75 mg 300 mg Full dose
pyrazinamide 250 mg 10g Full dose

. . . .. . . Y o
Joint Tuberculosis Committee of The British Thoracic Society (1998) 1Auuzai
an y oA Y. .. Y .. . . 2
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v 1 Y
dnou ud1UNUVUIREIMN 2-3 U Al
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M519h 2.4 w3 edwda Tsadn Tunsalndihanadudnen awduuziives Joint

Tuberculosis Committee of The British Thoracic Society (1998)

challenge doses (INNVMNALIND 2-3 M)

drugs
first doses second doses third doses
isoniazid 50 mg 200 mg 300 mg
rifampicin 75 mg 300 mg Full dose
pyrazinamide 250 mg 1000 mg Full dose
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challenge doses
drugs
first doses second doses third doses
isoniazid 50 mg (3 day) 200 mg (3 day) 300 mg (1 day)
rifampicin 300 mg (3 day) 600 mg (1 day) -
pyrazinamide 250 mg (2 day) 1000 mg (2 day) 1500 mg (2 day)
ethambutol 800 mg - -
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AST/ALT | Bilirubin | Hepatitis
Drug Day
(U/dD) (mg/dl) (Yes/No)
INH 100 mg Day 1 Day 2 Day 3
INH 200 mg Day 1 Day 2 Day 3
INH 300 mg Day 1 Day 2 Day 3
RIF 300 mg Day 1 Day 2 Day 3
RIF full dose Day 1 Day 2 Day 3
PZA 100 mg Day 1 Day 2 Day 3
PZA 200 mg Day 1 Day 2 Day 3
PZA 300 mg Day 1 Day 2 Day 3
INH+RIF+PZA full Day 1 Day 2 Day 3
dose

a o a
HANITAINTIENNITLINA hepatitis/cholestatic

AU DN
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Naranjo algorithm

Questionnaire

1. Are there previous conclusive reports on this reaction?

Yes (+1) No (0) Do not know or not done (0)

2. Did the adverse event appear after the suspected drug was given?

Yes (+2) No (-1) Do not know or not done (0)'

3. Did the adverse reaction improve when the drug was discontinued or a specific antagonist was

given?

Yes (+1) No (0) Do not know or not done (0)

4. Did the adverse reaction appear when the drug was readministered?

Yes (+2) No (-2) Do not know or not done (0)

5. Are there alternative causes that could have caused the reaction?

Yes (-1) No (+2) Do not know or not done (0)

6. Did the reaction reappear when a placebo was given?

Yes (-1) No (+1) Do not know or not done (0)

7. Was the drug detected in any body fluid in toxic concentrations?

Yes (+1) No (0) Do not know or not done (0)

8. Was the reaction more severe when the dose was increased, or less severe when the dose was

decreased?

Yes (+1) No (0) Do not know or not done (0)



9. Did the patient have a similar reaction to the same or similar drugs in any previous exposure?

Yes (+1) No (0) Do not know or not done (0)
10. Was the adverse event confirmed by any objective evidence?

Yes (+1) No (0) Do not know or not done (0)

Scoring to ADR probability category
e >0 =definite ADR
e 5-8 =probable ADR
e 1-4=possible ADR

e (0= doubtful ADR
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