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Abstract

The number of drug resistant tuberculosis cases has been proven to be continuously
increasing in recent years. This is one of the major problems in controlling and curing the disease.
Resistance to Isoniazid (INH) which is the primary drug used in tuberculosis treatment is an
important factor affecting the success rate. In addition, this can lead to resistance to other kind of
drugs as known as Multi Drug Resistance (MDR) condition which directly affect treatment plan in that
it requires the plan to be altered. The objective of this research was to analyze the risk factor of
resistance to Isoniazid in tuberculosis patient in Northern Thailand. Data was obtained from 36
hospitals in the area under supervision of The Office of Communicable Disease Prevention and
Control Region 10 (CDC 10), Chiangmai, in which information of tuberculosis patients who received
Isoniazid and was tested for resistance to the drug between 2003-2007 was collected. According to
the data, there were 504 patients who could be included in the Conditional Logistic Regression
Analysis. These patients were divided into 2 groups through Matching method (1:3) using genders
and age variables to control interference. There were 126 patients who were put into a “Case” group
where patients showed resistance to Isoniazid and 378 patients who were put into a “Control” group
where patients showed no signs of resistance to the drug. It was found that 23 percents of patients
in the case group and only 7.4 percents in the control group were relapsed patients. And, of these
relapsed patients, the percentages of patients who had received treatment more than twice before
were 27.6 and 10.7, respectively. Furthermore, 15.1 percents of the case group and 2.6 percents of
the control group patients were infected with drug resistant tuberculosis mycobacterium. Most of the
patients in case group were treated with standard drug treatment (Category II, Ill, and 1V) and about
60 percents of them were found to be resistant to one or more type of drugs other than Isoniazid
such as Rifampicin, Ethambutol and/or Streptomycin.

After a Univariate Conditional Logistic Regression analysis, the following statistically
significant factors contributing to the drug resistant condition were found: 1) type of patient 2) drug
resistant tuberculosis mycobacterium infection 3) nontuberculoses mycobacterium infection 4) type
of standard drug treatment used, and 5) drugs’ side effect. However, as we considered the variables
to be included in a Multivariate Conditional Logistic Regression analysis, more than 30 percents of
the data were lost. So, only the variables with no more than 30 percents lost were included in the
analysis. When other variables were controlled, it was found that relapsed patient is 5.5 times more

likely to be drug resistant than new patient. (95% confidence interval: 2.3-13.0)



The results of this research can be used to help in the consideration of what type of
treatment can be used to prevent Isoniazid drug resistance in tuberculosis patient. It also indicated
that doctors and healthcare personnel should be aware of whether the patient is a relapsed or a new
patient and to closely monitor patient’s reaction to the treatment in order to detect any side effect of
the drug. Tuberculosis is a contagious disease which can be prevented by early detection and
treatment of person who is infected because it will help decrease severity, transmission, and

casualty.

Keyword: Pulmonary tuberculosis, drug-resistance, isoniazid, case-control study, conditional logistic

regression.
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en e a o v & o A AX ¢ & dAda Aa
QUG]ﬂ’lifLLY]Nﬂ’lii’]ﬁl\‘l’va’mE]u%u’m Wrzanadauaz 13) laswuniduiunfiinnsszuiavainsde
& ' o AR & A ' A 4 oA ') Ada a ' £ . . .
e HIV deutegs  Judlunihaulaadnibeiddadvlaunsndaninadenanisfases  isoniazid
o ' ' = | = ' ' R a AL 1 A A uﬂw ' . . . & A
AINAII NA1IAD Lﬂumiﬂﬂmaﬂuﬂqmjmaamisﬂﬂa@w@aLLaznqu;dﬂam”l,ma@am isoniazid 3N
Li‘jumiaamﬂgu{]ﬁ (Primary drug resistance) LRZNITABLITENININNTING (Secondary or Acquired
drug resistance) fiTayanadullizmIng fIAN waz LaTEgIue UsiAnmsinmf ldadanain
nau mnm"lﬁ%’ums%’m:nﬁasgmmLm:iwuamﬁvl,;immmw msmﬂaﬁﬁﬂa%ilul,wﬁﬁﬂ’;’mqﬂmaa
e d?’ a A o L A va s U d'd s d?’ a a 1 = a d?
amlsﬂ@aﬁwga uﬂs:mauwamaiﬂamﬂwdmsﬂuamlsﬂ@aﬂw WWERALNLENAANNRAY INNTRaLT
lerlaihwdis Tayafiiuadasiumainmiulsaluszozurs (Treatment of Latent TB Infection)

1 A e v tﬂl tﬁl v o e Qs 1 s A 1 nﬂl 13 v ‘ﬂq’
ﬂ’)’]&lﬁ']&l&lﬂl%ﬂ’]‘i‘iﬂﬂ‘iz‘ﬂ’]uﬂ’] ?lﬂﬂﬂ“ﬂLﬂ&l’)“llﬂx‘iﬂ‘].lﬂﬂiiﬂb"]’]‘C]ﬂiﬂ@]’]\‘iﬂ%ﬂ‘iavl&l LWBLII%"UE]HQW%E’W%
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v A A @ (> A g @ e . . . X
slwvxmUmummm‘*naﬂumsmummqﬂiuﬂ;a wa luldaawniTaiaesn isoniazid lugﬂamzm@mm
J Qs [) a = 1
Uu wnzWanuaunIdiinnuauguinliadaly

1.2 *'mqﬂ‘szmﬁwaa NNIANEN

enziiliviaosresnsaesn lelaluazfa (isoniazid) ludiimlialen

1.3 dszlaninlasuainnisdnsn

wigwlumssiwnusasniisnuniiniiiag

nauihwnang INIMLIA ﬁﬂﬁnaﬂuﬂaaﬁumuqufmﬁ 10

\Dudszlomidadszmnngailmuns

nguihwnang é’ﬂm%’mf‘mﬂam

\uasdanuglunsidoee’ly
nauihwang WNANBINIAITIEDH AmeIngdans
NAINLIa LTI lAa
#wnITINT Il a‘i'lﬁfm'ma’]mﬁ'umuqufmﬁ 10
Aug nazasn1sAn®1in lliaiiln
- ifagam‘s?;am’"imf‘mﬂaﬂwmé’ﬂwiuwmmmwﬁamaﬂﬂﬂ
- umma‘l%msfname’]aoﬁ'umuqummws'ns:mﬂwaal,%mai'mfsﬂﬁa
&

s av & o ¥ A '
- uInelwns@nsIvesaTlsalwvanwdn 9aa tu

1.4 REVNAVANT
1. ;jﬂayﬁ'mISﬂﬂamLaNWWUL%Q PTG
1.1 ;jﬂauﬁﬁwamnmamawﬂm%% direct smear [uuanagstos 2 a3s wie
1.2 gﬁfﬂaUﬁﬁwamnmnmwuﬂumn 1 031 R0 AwSsamsenfadnddnlanuialse
Uoa w30
1.3 ;ﬂ”ﬂaﬂﬁﬁwammmamawuﬂumﬂ 1 %1 waefinamswzidoldluunn 1 a3
2. fihoimlindaanolna nansis
2.1 Qﬂ’sﬂﬁvlaimzlﬂ’smﬂui'mismnﬁau %39
2.2 Q’ﬂ’mﬁmﬂﬁ%’um%'ﬂmi'mISﬂvl,;iLﬁu 1 100%
3. migamﬂgugﬁ (Primary drug resistance) #aN8 miﬁyam%‘ﬂwﬁmismﬁ@lmﬁ@‘ﬁﬁa‘lugﬂ’ssl
Inailuianldsunssnuninlsaandeuwntaiassnmudlaiin 1 Hou nishendgugitiaannisii
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Atheldiumefamangtheniinsdemn@onil (Secondary or Acquired drug resistance) AN
‘ﬂq’ a v v =1 a a t:lld >3
vainshamntgunTazazonlininusdszaninmeesnminuqulsa ludszinaninsaiuguinle
ndazwuhiienugnueinshamugunidiniiiasas 5 lumseniududsmaniiminiuguinlie
lifazlanurninnnirfasas 15 uazdmndununsnuguidlszdninmnanugnazaadiag
4. M3femAuNinIanIAasNIznINMIINE (Secondary or Acquired drug resistance) BaNBTlg
g Q L= =) =) A & =) 1 = > Qs g =) A &
miaesineinlinriialarieniidiianinmsinsmsamenamsine mitesmasnTidu
& Aa o A & & & A a o AN o & A
mifesnlanuimdguiniftesnnninuaidunisdemduiannmainmiligndaszasunng  #ie
mysnn? liainaaazagie
5. MIaewansafia (Multidrug resistance, MDR) #uN8fid nsdasnvadBainmlsndas Isoniazid
. L. A« ) o & A &L & P a & A & &
uaz Rifampicin Saidugmanlugaimisinmzozau lasfiTedadassiaaunia liiana msnizede

PINIRAITHAL YN IANNITNBNTZEZEW LN MO HALAZ AT TEN D UTN NN U T ENTANWEAIaIAN
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A
UNnN 2
av A A £y
LDNAIILLASITWIILNLINEIVDY

v d. (%] %)
2.4 anainganuimlse
2.1.1 Ymlsafaazls

TulsA  (Tuberculosis 38 TB) ulsadadaszuumadumiala Aiieanniauuaiiise

Mycobacterium gndunulas 13iia daa (Robert  Kock) winuwwndziwessiu lull w.e. 2425
[Wad USTiuun, 2542]

M. tubarcuosls

T call +— Lymph nodes
Parzizting myccbactena
in rirnary bmph nocs

gﬁ%u kesiors and in lesion-fres

Infected

rnacrophace

Firm casaolz oora
irhibitireg bactarial growth

Farsizting mycokbactania
ir lasion-fres tissus

2.1.2 91013229 L3R
mmwaai’mlsﬂﬁuagjﬁ'm%ai’mism:vlﬂLaﬂ@lﬁmﬂmaas’wmﬂ ualasvialidatalse
dnidulafidan vldnaoduwinlsaden Sedensddn Wy VST, 2542] dil
1. 'lo szozusng louwsg lawunin 2 efiad desnavaziiigunesandls duoe
Tassvarle vranodwinnisunsasniorfifidoandunin drloanng vessiidaalusunzaann
e inlmaunsduiinanaviouns enawumsladginnsiude
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] 2
=}

2. 'l iduensasudisuuanuazianuddynazstinnuuussvasise Wailu
v 1 Ll U ] " Y Y Qs 1 U Q v J {
wor g 19ligs dnfildaeute uddrldwndenanng lazmeliies ansuzvesldazualfouudas
ldudazin 2460
) { \ { & @ o ) L o | a
3. daulndy uazrikasduloaanuidantay a1n1IInazAINAWILLE LT W
< & ' At A o & o
aunsznaduwundn Tddusaidiarinawan g seq
2‘ % % d' o Q I é’ A L =
4. dhninanaad lapanzluneiliamanduanniu vieuussinaznande
a A a a A ad ) a & o P
5. flimdenanfadndluasunaedn anvazliasudszazisuiuwinlsn laglanzszezn
'l
6. fiaams veewudn midesamsliund lasgiheaslisziddn dvesse
' A a A @ a
Uag g viaalndwldaniow
7. lafiiReadu (Hemoptysis) LRaasinaaniiante anveantiadldanitas vrenssaanidu

=
LRNAARG €

2.1.3 nM3facanaImlIna

1. midadaszuumadumela
dq’ Q 1 U L dl U A v
waTulsnvzuninsznsandeavesditheimlsa Wegihele au wisthuaune 2z
vinlfazeasrloy (Droplet  nuclei) 1alan Tidirainlinagiinglanvasyananilunimslagaian

4 a X o @ @ v X a A v Aa = 'V &
a:aaﬂsﬁ\julfﬁajmIiﬂLm’]iﬂiuq@aN ﬂ’m’mﬁdillL‘E@&JE!‘UI]’]WLL@ZQ&J@]’]%VI’MVI@ ﬂ"ﬂvaaJﬂ'JﬂLﬂu'Jm

A A

A o o | ' & a & P o
Tva lnamenindduniudn 11 ag‘luma:m@mimmi WU w Garmatas b 3 1wen lang

1 ] Q J a Qg
thoduinlsanunndu [waend A5n3, 2547

2

P 1 & o
Eﬂﬂ']W‘n 2 Llﬁ@l\‘lﬂ’lil,m‘m‘a‘z%’m?.ladL‘ﬁa‘)m‘[iﬂﬂ’wﬂ’]‘a“lﬁ’m‘l%

2. NIRRT T lIA wanwkaannnIIrYla
a 1 ‘ﬂq’ = A 6 Aa ﬂs v v v 1
mMIfadazadTaimlsn wanwiaanmsmigla [waend J8ns, 2547] wu'lertes laud
A A & o A & P A A a &
1. nsnawdwaratdi il annnisnmaduiilanluwinIaavns delnadariunig
AadanddnvadiTa Mycobacterium bovis MNTIFAK INT1zMIANUNEAN llHUNTzUIUNIULTE

a d‘y o o aAaA A A a £
2. ﬂ’ﬁ@l@]L“HﬂI@&lﬂ’]'ﬁﬁ&lNﬁ W‘]Jl%ﬂim&]‘iailiiﬂ %iﬂ&ILLNGI%N’Jﬂ%G
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3. mi?mL%aammsﬁ@mﬂﬁﬂgiwmw%amm:v‘hﬁ'@mms W NNIAALTE BCG
1 [ - | o A =3 a d‘l’/ 6 A I [ a %] %] [ A
LWINIZNLRAIRAIATY BCG ludnfaimatand wiatduimlsaR1nienadanni1Ian ERINEICREY
Ve 1
a d? 1 6 A a d? 1 g; 1 1 6

4, mm@menmsmgminlumsn mmwmLmamumaiﬂmumaglumm
PIAINAISRUHR NIINAY BIAFIANLTORIUBATZRININNTHINAREA Ium‘:mﬁﬁfmkmwzqﬂmu
U UTOINRDA

2.1.4 MnaagImlaa [amﬂwﬂsmi'mimmeszmﬁ"lﬂmluwszmmﬂgﬂﬁwﬁ LRTADAY

2543]

1. 2INILAZDIMIUERS AN INMNsIRe I wImlsadaa teun a1nTtei3ass lagianis
winlawwin 2 sland wielaiduifondsnsuennsdug 13w enmandhes sawnwis 1Heenns
ﬁmﬁfﬂamlﬂﬂﬂmmmmg WAID0aNAOUNAIAREIAEALURINAN anatdua1m Ve lIn e uad
AMALANIZINZAIRRLN TN Tl R ae

2. ANTENUANIIFNTIIAN Lﬂum‘smnﬁﬁmm"hga LANANNINNIZEN Aa ANNHAUNG
Avnanaaz hilriAaanimlsan e lagaraaziduintdsazianuuian Wuwitasanniauzise wiatna

a d‘y dl dl AaaAa Qs 1 U (=4 g =S U o 1 Q 49/ %
nlsnfaiTodus ﬂ’li“fl%’J%%%El’J’l;dﬂ’JEJLﬂWJmISﬂﬂa@ AGINIIFIINNUNITATIVRNRZANT I
o A A A aAa o A @ AN 1o & v A o A
Tyadaiaia Lwa%aﬂLammifmmmN@wamuazmssﬂmw"lwmLﬂu‘lumaauamq@
3. NMIATARNRSHILTD IR TR
3.1 Anmanaunzngaimlindiendasansiad [uad Yivanuu, 2542
3.1.1 A3thonnaunzlasasd (Direct smear) wasoulasltldidoaunzualrthead
URLHWNIZANF I Lo s a9 unfanldnuwan sz duddsnineg g2a1n wazsiais) sanInvin e
a %) ¥ o £ e o ¥ (%
luamummimﬁﬁimqmnm:@u NamimnwuL%mmIiﬂmuagﬂuaﬂuauL%aluLauw:ﬁ]:@aaﬁmn
Waay To1e939NasUdafe nanszanppeasoimlaluauns liwinny asuwmafenidosune
aniheuunszanglasasdrnmuin cudsuimi iizarsadizaswindasanihefszasialdnunia
& o K o & o A A A a & P A ' A o A P A
WULTa leenn Rdududaafenlsduninazlizannigainasia fAa daunduiauiianinien fiu
a v v dq’ U J‘
ATU AANUREKDY PTWULTD be T
3.1.2 35theuanaznaulaune (Concentrated smear) @388 lagHIwNITNADEaY
IRUNZAIERITIANAY N IR TaNIzaNuRINLRNALAN UL WAIULATaILWIAILS  LaNaNIZTASNaYA
v v Y 1 6 o v dq, U J [ U dl 3 dl dld 3 dl
NTBINTN U BLHUNTZANF LG VN IRATIN LT leuTn waaaslmaTastfunIasNnTustiuird o
o v ¥ J‘ [ v { o U, :j v
g9%l9 3000 xg i limaanaznanddn nstaasunzlasltzisadnuuzsinlvltae insiwansdn
2717 N mihslurasaananaly 1w Clorox N&uHaN289 Sodium hypochlorite Uszanasasay 5—
10 laonauadluaunzUSumyings wenldidnnuadszanm 5 wf wanihunduluieIas Centrifuge
AN 3,000 JaudamfinIaifinuiduen Relative Centrification Force (RCF) l@tvin Ay 3,000 xg
wIaa NN LawIn 15 WA el T el RNREANAZNAWNUNEIWIRNY LaNazNan

o & A o o o vt & v £ o w
Lauﬁtuﬂﬂﬂﬂuuﬂizﬁmﬁqa@ LW@ﬂaua%zﬂqiﬁuiaﬂqaﬂijqwuLTQVL@N']ﬂTu LASHINTNTIAILAITY
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£ v & = 1 Y 1A vAa a? 1 d? s v R % ada
ﬁ?:ummom}ﬂwaummmagﬂgumm LTI RN IR T el A bl RN e A szl Han1:A5a379
@ Y ¢ . & o & Mo A g o
mUﬂaaaﬁ;am‘smmmmzmvlﬂLW']:L%@VL&IVL@ LD IANNLTA IR TAAZAN LWL
3.2 MIWILLTIILIIA LAZNIINARALUAIIN VAL Tad a8 ﬁi’mqﬂi:aoﬁlﬁaﬁuﬁu'jﬁ
g}"ﬂaﬂLﬂui'mkmﬁaLWiﬁzﬁL%aagluiwamﬂ LRZLNAGaINT LA T eI Ikl IANNARALUNNIAB VDI T DI Th
A = o R ° & A A °
T1a LWﬂLﬂ%ﬂixIﬂ‘ﬁﬂuﬂ’ﬁiﬂﬂ’laﬂ’JF;l ﬂaimmimﬁzmalmnﬁﬂagiiawU'm’mﬂmmsmxmﬂ'mmz
& o A o & @ . ' A A A o PPV . A o
Wa'le wIalurusdsuinazdwimlsaudizuns lUnuiTaNa B wn1TI AR NIFILRNASLNIZLTAI Db
£ o , o o o Aad v, A o A P a &
IsﬂLLa:maaumm"hmaomja@]aﬂﬂamiiﬂnaumﬁﬂmamaamlummm&ﬂaﬂwﬂﬁmmammwma
Toulsnaae lunydidaluh
1. ;&"ﬂ’;ﬂﬁﬁﬂﬁ:i’@ﬂﬁ%’ﬂmvl,&iaﬁ'uam
2 ;jﬂ’mﬁ%’nmmmtﬁ’mé’mﬂwﬁ'}
3. ;jﬂwﬁﬁmi%'ﬂmﬁumm
4 Qﬂmﬁﬁﬂszi’@é’uﬁaﬁ'wjﬂwﬁam wiadld linaasluatauasa
5. Q’ﬂ’mﬁaﬂmmwa@w
4. MIATIINWNNDINLVDITULHD
5. MIbiinaialniatnidu 15 Polymerase chain reaction (PCR), Ligase chain reaction
(LCR), Transcription mediated amplification (TMA) §4 ldinanzaunazianlilumsidassimlsndaa
s jidmmily  lesandldhegiuazdasendoanutingueadwihfiinadianin ns
ﬂizLﬁu@hl‘*ﬁﬁhﬂ@iawaﬂiﬂwﬁﬁ]:vlajﬁum aninlwuranItilagianicmMAInasgImliauanilan 1T
m3ld PCR lunsifadbimuliailayiuanas Adenosine deaminase activity lunsifiaan iulsaibanu
aa uaw

2.1.5 Mm3snudileimlsa
ﬂﬁ]ﬁ;ﬂ‘uﬁmﬁlﬁ’lumﬁnmi’m‘[mﬁﬁﬂsza‘ﬂ%mw uTalsne lFmseiala wanns
%’ﬂmazvlﬁwaﬁ%avl,&i%uagjiﬁ'umﬂ%mamagﬂﬁaoﬁtmﬁm Fwaw awe uazdihefunlasasudiu
[LAUITT YA, 2547]
snanasgmdilFlumsinunialsaluilagiu fo
lolaluazda (Isoniazid : H)
lsuna%u (Rifampicin : R)
WONTU A (Pyrazinamide : 2)
aua3Uladudu (Streptomycin : S)

Busuyaaa (Ethambutol : E)
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UMD 3 uansarageeilslunssneniulsa
o o & < |« A A v o
MINBGIBTUVINAIPUIzezan Lo ldutadn 2 szozfe szpzusnwioszosdutu
. P & oA . .
(Intensive phase) LLazIeyeNFDINIDILLLABLWAY (Continuation phase)
mssnsszozusn Wuszseddngann dldfunsinmlasgndassunnrildiauns
Unaniseiulialdnirfassr 80 mavimsdaniligiheldiunsinmdisszuumszozaunold
MIRaNalasasg (Directly Observed Treatment, short course: DOTS) Llunadsgagnanls e
flasnumsunsilio uazanaamstianeilanasee bl [Hyad USvaiwed, 2542]
gasonltlunisinminlsadisszuuenszozau auunuwinlsauiamd (National

Tuberculosis Programme: NTP) [NIENINRIDIMUEY, 2548] AIANTIN 1

A A [ [ [y &
@131911 1 gaseilrlwnsdneimlsanlgszuneszasd

Category gaven dszinngile

1 2HRZE(S)/ 4HR - fhansludisunzuan flasnelwdisunzaund
21N ITUUTY LU Furalwis wiaunavmalngluiiie
1aa

- Qﬂwi’miiﬂuaﬂﬂamﬁm;mm
C7N] Aa dq‘ 6 1 [
- fthefidaalaadinedi

2 2HRZES/ 1HRZE/ - Qﬂmﬁmm%’umﬁ'ﬂmmﬁau uaztgunztiuuan leun
5HRE ;ﬂ”ﬂwné’mﬂwﬁﬂ Qﬂw%’nmsﬁﬂ ARINNVINLN 2 Lha%
fAadani

Y e g’ Qs v A ] 1 Y lﬁq/
- a‘ﬂ’ﬁﬂiﬂ‘i&ﬂ‘ﬁ’] NRIIMNAULAR ‘INVL&ISL"HE\JI‘]_I’JU@’PJEI’Iﬂa’WEJ
VW

3 2HRZ/ 4HR - fthem gluaiigunzay Junalwssluunn

- ;jﬂaU’S'misﬂuaﬂﬂamﬁ@"l,&igmm

4 Second line drugs - dihsi3as

X §
- Edlh AUV TI
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NALHE

H = gn'lalewluazia (Isoniazid), R = o1 lsunaTGu (Rifampicin)

Z = nWE T WG (Pyrazinamide), S = snaua5Ulasiudu (Streptomycin)

E = 118usuyaea (Ethambutol), Second line drugs = sndnsefilEsnmialsn 1 nunludu
(Sanamycin), 8:8M%u (Amikacin), laWaana@u (Ofloxacin) 1Juau

AN31971 2 IWIAVDIEN T anainmin e S uawn1ssnen

[ ‘IfWWLTﬂ (nn.) DAILY DOSE (mg)
30-39 300 300 1000 800 500
40-49 300 450 1250 1000 750
2 50 300 600 1500 1200 1000

2.1.6 mié"umnﬂizmﬂé’ﬂwmuﬂsﬁﬁmﬁnm
NI WUNANLIIANITINGN %é’aafmﬁLiﬁﬁﬁ]ﬁfﬂﬁﬂfasrjﬂl,ﬂui'mi‘sml,ﬁ’s @9 TNUTIG
iwg}”ﬂumm%’nmi’mﬁ@mﬁ@u%‘%avm WI12UIIANITN BN UNAGAN15IATzUUEN World  Health

. . ' & @ o Y
Organization (WHO) LLmﬂ.liszlmsmumLﬁﬂumao;dﬂwaamﬂu 6 Uszinnasda Uit [n3zns9
SNTIUFY, 2548]

1. fthelnd (New) ldun
1.1 dihafliwsinmiulsauren
U d' £ £% Q 1A A 1 J’ a a
1.2 fdihefiasldmnduimlaaunliiv 1 @eu uazlimeunadouwluunwnuin
TyaursT@utian
2. \ialianay (Relapse) laun fihofninsinsinlsauazldiumaitadsihmoud
A % % £ 1 [ I3 s a a U ad y A
WIaTUMITNEIATULA) nanauntdwImlsadnlasinaaiaaledsihuanzunclauass uaz/via
MWL TR

3. SNEFINAINNANUAAT (Treatment after failure) LA
3.1 ftheNinmas Category 1 uenalaunzilalfaud 5 Luuin wianasaniin
geaatuwuan (Remained positive) waanaulduuanadn (Become positive)
3.2 pjﬂ’;ﬂi'misﬂLaw%:auLflal,'%ums%'ﬂm Waldsunmsinsudnaiaunziiiofuga
A A o
W@auh 2 nautduuan

3.3 gifﬂ’s JNBNININILTZUULITNENTT RRINNANLARIFIZULENNINENNADW
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4. SNt masanINen (Treatment after default) 'lefur ;jﬂwﬁné’um%’nmﬁﬂ
WRINNVNANITINE LWINNTN 2 Ldeudasdani

5. Sulaw (Transfer in) lauA pjﬂ’aﬂ%a%'uiaua]Wﬂanwuwmmaﬁu‘[my%uml,ﬁnw,l,az
laSumssnudszoznils

6. 819 (Other) ;‘Tﬂaﬂ‘?misﬂﬁvl,&immm%‘@ﬂﬁgwLﬁﬂuﬂﬁjuﬁﬁwé‘dﬂmﬁwﬁu fnatng
maazjﬂ’mﬂ&juf‘: \T% Bacteriologically negative relapse (M-C-) Qﬂ’mﬁ"lﬁ%’um‘%’nmi’nﬂmmn@ﬁﬁﬂ
vaanihsnwenTwnnin 1 e lesdgilimetunadouluiaunnwimlsauvimdanron uas

chronic case bein g]’ﬂ’g slﬁl,ﬁaﬁuq@ﬂ’ﬁ%'ﬂmsﬁmﬁaLawmﬁaﬂmﬂumﬂ

2.1.7 Ywlsafaw
TulsAAasn (Drug resistance tuberculosis) Wi NMIABLNSNENIIAlIABENIRB LRI
=) J a Qi =3
phadnll [Tuad USoywed, 2542]
. & g o Ao
ANwMzMIAeLnvadTaImlIa Aaedl
1. ﬂ’ﬁaaﬂgugﬁ (Primary drug resistance or initial drug resistance) wuBd NMIAaLN
o AV oo o o o Y \ a . . i ) a A
ludihonldieeldTunsinsdssinsimlsaaren (3und1 Primary drug resistance #Iun3difl
saduwie luiladgiholdsunmsinesaunrieu (Sund Initial drug resistance
2. M3han@und (Secondary drug resistance) niaminaslugiiasinm - Taula
' . . & ¥ o d o i a £ [
anmiat (Acquired drug resistance) Waufis MifasvadTaimliafiaranuludihoniiadunonas
ldsunmsinsimlia lasanafismganmasudsemuni ldaiiauavesdihe lasfinewnsinm
a329 Winuge filefifiansfendunlacd 4 anvoe [y qunas, 2544] asil
2.1 MITNBINULARL (Treatment  failure) fa ;jﬂwﬁvlﬁ%'umi%'ﬂmeﬁhmn (Initial
A s 1 A dq, a [
treatment) #3835 114 (Retreatment) Sinaamataurzwuiaislin (Raaaaunstduuinasaa
wianaaaNnstduauLdIuIn) BasnnlasumITnnfadani lidaanin 5 1Hen
2.2 mitfialsanay (Relapse) Aa Jiledaldiunmsinmasuaiuuny la3unis
aa 0/ 1 v a ] d%’ s 1 0/ | s a A
aagimouan lasinanasaauns ldnuireimlsa devnauduinmliadn laolnaasiaauns
wuLBaIlIa
2.3 MIAAlIANALARINNVIALNAAGDN UMY 2 LHaU (Return after default) wazdl
NAATILFNALNULTDIULIA
2.4 43034 (Chronic  case) Aa JihoNdunaldan TINHBIGI88160
’S'mIsﬂgm 8 Lfau NNNIRINALALATY g}”ﬂwﬁa%’aifmﬂﬁ%’umﬁmi'mkﬂmLté”’mshaﬁaU 2 a3
A | &V v, v A & v A > AL W A
(2193za30 wie liasudle) dihenduilinendudieiuwiiseTalsanaaden udlinnme waziny
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2 L@auUIn : Kanamycin (Streptomycin) + Ofloxacin + PAS + Ethambutol + Pyrazinamide
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matAa mlsnaagtfaanmTdasuwiladiuszaulasiulay 1ol Ta mlInuuIaIuInywA
anfanINaRuT (Mutation) Tslamafiiaimliautiadinitinis azifianmIinasRugausITuma

I lInfaaNaIuraIlbanI19N 3

P o v 6 ® S &
M13191N 3 am‘nmsnmﬂwuﬁqtﬂumaﬂam

) 9NIININALAKES
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= o Aa A a Aa A A ° @ ') . o o A Pg

LBy laundssinaduiay 3u uwazduladiide a’msuﬂizmﬂ"lmUgﬂa@agluauw‘n 18 wanani
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1?; 10 Twdloudsennos w.e. 2550 (Preliminary MDR-TB Surveillance)
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Wile | il fosn fogn fasn fasn ?Tamv;n
IRIA Twad f 2819 | Isoniazid | Isoniazid | Wang AU
d9Ka | o 1 WA | N
A9 | BUA
1.1 3o9lny 683 606 16.2 7.9 13.4 4.1 0.2
2. 18978 764 75 13.3 5.3 9.3 2.6 0
3. é’nqu, 202 82 12.2 49 11.0 4.9 0
4. 81119 367 251 15.1 7.9 12.0 2.0 0
5. Weken 260 151 18.5 10.6 16.6 4.0 0
6. WNTDIFD 93 78 11.5 3.8 7.6 1.3 0
7. UWY 235 98 16.3 5.1 11.2 6.1 1.0
8. U 181 91 17.6 5.5 11.0 6.6 0
PIEY 2,785 1,384 16.1 7.6 12.8 4.0 0.2
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WFE BNNALNA UAAMA [OlgE 8ANALNA, 2541] ﬂﬂmmmqﬂmadmmasmmiiﬂlugﬂam
inyeamalsaliaeadsinduvaslsaneuialiansivan o 2539 LLa:Lﬂ%ﬂuLﬁﬂmmu‘qﬂmaams
AagnnuNanIIANETaIlsIweuNa 1 2531-2536 Tuil 2539 ﬁgﬂqstmimaa‘[sawmmakﬂm’;aaﬂﬁﬁ
nMIAaLTa IFlsaLaad 1,002 3¢ ﬁ‘hmuﬁﬁﬁﬂw 376 318 NANANIILNIZLTINLRNASWULTAI DML
uaz lasunInarauMsaagisasnImlIn mm&;n*’uaom‘sﬁam"l,aisﬁ"l,ua:a@ wusagasr 15.7, lsuwudl
Fu Josaz 14.3, maiwladodu Seuaz 9.3, Busuyaan Jauaz 1.3, NM3famaisaun (MDR) Fauaz
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8.8, MINNBTH Jouay 2.1 miﬂﬂmmauvlcﬂLLamamwmamﬁquﬂmmmmam”LatLLw;JaJsﬁu WAL

o o Aa a & o & v A & '

MDR °lla\‘iﬁd‘lhU?miiﬂﬂwﬂﬁi@@]L“EEIVL’JiaLEl(ﬂmJLLWJI%&JLW%J%J’]T]?J%E] 679317

gil deyne uazamue (g8 s, 2545] Wunsdnmlugihoiulsadeanelna 1993 2542
- v ¥ . ¥ o L e e . ,
AW DT ULAZYINNINARAUAINNVIT I IRLIAG AT L ITATIUIN 143 T1URNANIIATID Anti-
HIV 108 318 u‘flu;ja@l,%aam%al,amvlaﬁ 17 o luGerratarle’d 91 3w wuqﬁamszﬁmiﬁammaa
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uaz'liwy MDR-TB dau;jﬂaﬂﬁ'mliﬂﬂamﬁvlaia@L%aLaﬂaﬁga@iamvlaieﬁvluaz%@%aUaz 9.9, maswla
ludusanar 22.0, lsunaldusasas 4.4, BUBNYAER TBUAY 4.4 ansonmEusaus: 1.1 usuile
Lﬂ‘%ﬂmﬁﬂmjﬂqyﬁ'mISﬂﬁa@L%aLa%"Laﬁ fimsaoenlasTintosas 29.4 (5/17) ﬁ'ugij’ﬂ’mi’miiﬂﬁvlaja@
waarlad fimsaeenlasmuiosas 25.3 (23/91) wuin liuand9nwegIlinaf A yn1Iana

NRENTE AUAWIATT WATATUE [NALNDh ADANIATT, 2541] ﬁﬂmgﬂaU’E‘fﬂiﬂﬂ@@ﬁﬂimjs:mw
1 2536-2538 FwIn 597 Ty WU é’mm%a??amﬂgmﬁﬁﬁtwm 19.1% (I 2536 20.7%,2537
17.3%.2538 19.8%): o lolaluozda (Isoniazid : HYSWUa 12.4% (2536 13.6%.2537 9.9%,2538
14.4%); a9 sa3Uladudu (Streptomycin : S) 1WA 11.4% (2536 11.6%,2537 10.8%,2538 11.9%);
a0 lsunaddu (Rifampicin : R) YINNA 4.0% (2536 3.5%,2537 4.7%,2538 3.6%); a8 aLLﬁmq_Jl(ﬂaﬂ
(Ethambutol : E) YG?G%N@] 2.0% (2536 1.5%,2537 2.6%,2538 1.8%); MDR 2.7% (2536 2.5,2537
3.0%,2538 2.4%) Wi ldumsaesnlugae 3 3 liuandrsiuanefiiey

T8 qannyok (798 qa1nsal, 2541] amumasiiulialusanmanzivesn WazdasIMIADN
vosguiinaling 3 wayT szwinl 2536-2539 dwan 725 wusamsaalelaluasie
11.7% (2536 13.6%,2537 9.9%,2538 14.4% 2539 7.8%):a8 sa3ulasudu 10.6% (2536 11.6%,2537
10.8%,2538 11.9%,2539 10.9%);(?‘;/8 Tsunntsu 4.3% (2536 3.5%,2537 4.7%,2538 3.6%,2539 9.4%);
fio BusuyAan 1.9% (2536 1.5%,2537 2.6%,2538 1.8%,2539 3.9%); MDR 2.6% (2536 2.5%,2537
3.0%,2538 2.4%,2539 2.4%) laogAnmiAnii Sas1mshesn MDR ﬁguﬁi’mﬁmm 3 f3dilofioy
fudaswesdsandlnofinenulesassmsawdolan (3.8%) udsanmiaesnlsunaddn tuwn
u ﬁal,ﬁu@i”’;sﬁumsa&uﬁums%’nmimﬁ% DOTS tiailasiumstiaiie MDR-TB

L&Y F9%NEY LazAtAr LR §9¥nas, 2541] ﬁﬂ‘]:}']é/ﬂ’lﬂ’?ﬂﬂiﬂ‘ﬂa@ﬁﬂl%ﬁﬁu’]%hﬂﬁi@]ﬂﬁma:
%’ﬂmﬁquﬁmismw 6 VOULNU TTRINIABUAAIAY 2540 - NHENEH 2541 §IUI% 83 318 WUae
dolololuazsa 11%, ao masuladudn 6%, ao lsunuddu 5%, Ao BusNYABA 8% Waz MDR 2.0%

Yoshiyama T uazAtue [Yoshiyama T, 2000] la¥innmsansn qﬁamsﬂmaamséam{nmfm
lsa lunduithedwau 1077 7o ndwdadosns lugel 1996 fa 1998 wurihe fade
isoniazid, rifampicin, ethambutol LAz streptomycin Aatlusasay 13.2, 10.8, 5.8 Waz 15.6 AVAIAL
Tasilasefisanasansaasnansaws lauinmsdada HIV (OR 2.2, 95%Cl 1.3-3.9), 818 <50 7 (OR
2.0) kaz MISNEulsIneL1aLszdndania (OR 2.3)

NNTENWMIANEATUMITasiuitlsa [Natpratan C, 1996] lanmslien isoniazid 15w
181 9 Lﬁawmﬁﬁ’mﬁamé‘”a HIV $1waw 416 Moludaniadoslnl Silosdihefesss 77 Alesy
isoniazid AU mnmsé’ummﬁgﬂ’;mI@yLﬁmﬁﬂﬁ wudtaseivinldnissunilesiusalsadinly
fed laun mﬂﬁﬁﬁﬂ%nmuﬁﬁﬂw mIzaNsLEmuENIWMsaaTa HIV 789a%L04 M3 nudyw
309mIsafpandsay Ltazmsﬁmauﬂ%”sﬁaﬁum&ﬂumﬁﬂm

Saenghirunvattana S [Saenghirunvattana S, 1996] ¥innsaneUIaufsudssintnstlaany

Tl w8 isoniazid LLﬁqjﬂwa@L%a HIV 41131 10 Setduwian 1 1 suny pjﬂwam%a HIV
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$ruan 36 78 71le5y isoniazid WU mﬂﬂé’dﬂﬁia@mugﬂwmﬁ%ﬁm isoniazid luzr9Dusn ld
Wugﬂwﬁﬂwﬁwi’mkﬂ atnalsfmupasainalunsdnunitdoudnastan

Asch S UazAMe [Asch S, 1996] ANWNANUFNRHEVAINNTAaEN isoniazid WazMIAALTa HIV
vasilimlan $1wau 1,506 1o lutzinaanizain wud msaan isoniazid luﬂsjuﬁaw,%a
HIV @‘i'}ﬂdﬂumjm‘?ﬂwﬁvlsjam%a (Odds ratio = 0.4)

Ngamvithayapong J wazatue [Ngamvithayapong J, 1997] lavind@nsnmslianuanusiuiie
lunssudsemuentlasnuinlse mﬂﬁﬂmam%a HIV Tudsndadosne $1uiu 412 918 wuin &
AthoiiesTasas 69.4 Ale3uen isoniazid ATUIZLZIE 9 Leaw uazSanas 67.5 IWanuanuswile
Tunsiudsemue sumaasnisnasn leud msfodn Mm3ligaususauMNNIAa T aIAwaY
LRZNIIUWNEN isoniazid

Piyaworawong S WazAmue [Piyaworawong, S, 2001] la¥innsansniadsuasnisldanasn
isoniazid Iuﬂwsﬂaaﬁufmisﬂ‘lugam%a HIV $131 412 578 ludnauddn 39wdadeens wuin
SammIasnanasan Seuas 57 luil 1995 wnaa Jowaz 171ull 1999laailasafidanudunus fu
mM3kinaen isoniazid lelun wands  maknnlusnowian wazmadusundnlulass People
living with HIV

Churchyard GJ wazAme [Churchyard GJ, 2002] lévnnsanunludssinauannnsmle e
Wisuisugi@nisalvesnaduinlee luﬂ@;wgam%a HIV AddszSameoduimlsa 1un@;u°75vlé1” WaY
ﬂﬁiwﬁ"l,ajvlﬁ%‘u matlasnuinalsa @auen isoniazid 11U 362 waT 241 NUAINEIGU wuhguansol
matduinlsnanastiedouas 54 sluﬂﬁjuﬁ"lﬁ%'u isoniazid

Wongsilp N [Wongsilp N, 2004] l&finsszunadngidenssamn iadnsnuwi i vadrihe
waafithodTalsauassanalng Namiﬁnmwuiﬁaﬂawaagﬂamam? Aaazaymlsaiindu
nnsesar 9.49 udl w.a. 2536 (Husasay 33.92 Tull w.a. 2547 uaz lataualdinmsnanszuuiin
seilaparanansasinlinigagn DS NIULALININY Lﬁamuquml,wiszum wazasnslamansii
mi’mk@ﬂm:ﬁ:a@L%aLLNaLﬁai’Jaoﬁ'ﬂumjuﬁﬂﬂﬂﬂau

Grant AD uaz@tue [Grant AD, 2005] "L@Tﬁﬂmﬁ??mmqﬁ@mstﬁmaamuﬂui’mﬁa MYURAINT
Juen isoniazid Lﬁ'a‘i’jladﬁ'ui'mimslugﬂasl"?iam%a HIVIndszimnawanw3nmld wuin mIshwnsia
‘o Talsnszozunsdanen isoniazid mmma@qﬁ'ammimaamnﬂui’miiﬂm"lﬁﬁa Touaz 38 ez 08
Az 46 luﬂ@;wﬁvl,ajﬁﬂiz"‘a’aﬂ’mﬂu‘?{uﬁﬂmﬁau athilifianuginsnivasmuduinlin monasns
U isoniazid AIAIFIaL

Hiransuthikul N Waate [Hiransuthikul N, 2005] "L@‘T?mm‘l,ugﬁwame‘f?a HIV Adsunissnmn
7 2 ad%in Tunganwy $rmau 914 au lasgugiholdlaiunialildtunmaseuimlsafiants wud
mMInasgauImlsafinis lauRusnuaNNTINTalumMISulTemuen  waguwusnuNT iU lag
WU annTnialunssulszmiuen luﬁ”'aaaoﬂf,ju"l;il,mn@mﬁ'u uanmnﬁ?ﬂ'&aﬁuaguummﬂumi
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Balcells ME LLazatuwe [Balcells ME, 2006] lav¥insdnsn wuy systematic review AMNNUIBN

& . a 4 - FY Cednee oA
INOLNTAING T 1951 el Tt inaNLREI60NIIABLNTNENI LA sluﬂqwdﬂvl,mum isoniazid L@
fasnuimlsn wuin ﬂéwgﬁ1ﬁ§UUﬁ isoniazid Af1 relative risk LYiNNU 1.45 (95% confidence interval
0.85-2.47) Lﬁal,ﬁsmﬁ'umjumuqm

Sungkanuparph S LazAmke [Sungkanuparph S, 2007al Vlﬁﬁﬁmi?iﬂmqﬁ'@mitﬁmaamiaam
nwinlsn lundui@ae HIV uazimlin Aldsuduwlia druau 225 1o Tuzaedl 1999 fis 2004

& X i . = & A al ° X v o v A o £

WUNITANRIVBINITABEN  isoniazid smmfﬂLﬂuwaamummﬂmmugﬂaslvlmummuvh‘samwquu
nasa: 18.5 il 1999 11w Yavay 92.1 Tuil 2004

Sungkanuparph S azathe [Sungkanuparph S, 2007b] 1évinms@nsmnansznuannmsae
TN wlIa Ium\ngam%a HIV wazimalsn 3731 225 3y 1ut91) 1999 9 2004 wuii Sasas 28
vasihsfesinwinlinadniies 1 vila las Gada isoniazid (INH), rifampicin (RMP), ethambutol
Waz streptomycin Aalduipeas 6.4, 9.3, 5.3 WAz 12.9 AUAIAU LazTABNFINAADNIITETIAVDY

U 1 = di/ [ Y v Qs & [
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1. HIV Classification
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3.4 M3NUIIUTINTOYA
Uszanslwnnsdnmsassdt leud e imuladen Ale3uen isoniazid
fagrsitlalunsanen laund e imliadea Ale3uen isoniazid WiasnETalsauas Ty
MINARALMTAadoYn  isoniazid ‘ﬁL?Tﬁ'uﬂﬁ%’ﬂmmnkawmmaﬁagj’hmm%uﬁmawaoﬁwﬁfmm
flasiuniugulia e 10 (CDC 10) 3ewingll w.a. 2546-w.q1. 2550 lapdudumaiudayaanimazndon
PaudazlsIneue znI9TuR 1 wosaw S93uf 31 nsngnan w.a. 2552 TasfiTuaaulunis
@ifuﬁumnﬁm'gm'mia%mﬁaft
1. 28n135050915995 05330l un3R 1 3su A TesiuanIINA M UNN DA EAS
YPINeasL o9 lnd
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NAFaUMIABRaE  isoniazid MAN UM T NEN uTe et W.a. 2546-w.¢1. 2550 Aidasldlun1siAy
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e 10 LLafﬁmin:ﬁﬁagaﬁ'mﬂ%maﬁa AUANLNMENS NAINBEeLTe9lnd
mniaga;jﬂami'misﬂﬂa@ﬁ"lﬁ%'ugw isoniazid 1iasnsnTalsauas ldsUnmmasaunIRasasn
isoniazid MANsUN133NElwsenIn9T) w.a. 2546-W.¢. 2550 $1uIn 1,068 318 (36 13IWEILR)
mmmﬁm‘f’njmﬁmezﬁmmn@nam%awmmuﬁﬁauvlm (Conditional logistic regression) lasvin
M33ud (matching) 1:3 ldun dudsiwauazany I3 uan case iy 126 1y uazd1wIu control

WinAL 378 31 (3Un W 5 deznau) TIviaEu 504 Me
nsUntlaavay
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lu@j lanssnunteieta mstunna aya TunaunaLa a3 TR LAY IR SLYINTh
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ad nnt:ll v U 1 aa dl a v Q'/ 1 v 1 dl 1 t:ll

SFMINWEDGN LT oA KDAWTIEM Lwaaﬁmﬂmagamvlﬂ L% YRLRE AR WS L%
Az WiauniaTareuaNuiadndvaitoya laglTunuwn1wnaas (Boxplot) Waz Histogram uaz

aa Aa A 6 dll a 6 [ dl 1 dly a U % 2 1 ad a 6

RGBT NI ATz BLFsIdan I oo luazia Iuaﬂamrﬂsﬂ laua AmAe RN

A a A . A . o o ! A X AL
ﬂmaymwmmumoaﬂm (Conditional logistic regression) lagfinwua k4 ngal case fa gﬂwmamamvl,a

a 1 = A U lﬂl Idy 1 a s o et 1
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qmwn@;wﬁaﬂﬁhu"ﬁwwﬁwﬁu MnmaaLaandulBassfiaaindanu Wit uaulsanudn
gun37ias 1 62 (Univariate conditional logistic regression) @ainmsimssadulainaaudslaaziudased
finadon13aasn isoniazid Aa A1 P-value<0.05 IMNswILATIZHvaeIUT (Multivariate  conditional
logistic regression) lagdataanaaulsdaszfisien P-value <0.20 ildanmyianzimInansslasaan
SRIRIRItHE) LﬁaﬁnmﬁngmsmaaulumﬁLmﬁzﬁmm@maﬂiaﬁaaﬂm’mﬁmﬂi Fanmwnis
saanlainuslaasiduilesufifinadanisaas fa 61 P-value<0.05 lasmisaidandaudsdasslu
myienziminanasladadn 9:193% Backward Likelihood Ratio w3auvinsiaseunisiiantnatiu
(Interaction) s=ni9dusBasAinadomsnonlunsadin laglslusunsy  SPSS (version 115,
SPSS Inc., 444 N. Michigan, Chicago, lllinois, USA) waz STATA (version 9)
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5 wui lavdwlngidihodunans fadusesaz 76 Tungu case uaziozaz 77 lungw control
AN ﬁmqmﬁm 50 T waz ShmindadaSumsinsiady 46 Alansw Iuﬁzaaaamju fulng)
Huauluiufiny Aedlusosas 87 lunga case uaziouaz 89 lungw control muddy tanldiuns
%’ﬂmriaumi%‘ﬂma%aﬁﬁ]ﬁgﬂ‘u 2 assauld Aaflutewns 28 lunga case uaziauaz 11 lungw control
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@131911 5 Tayanaluasgile

auds Case (N=126) Control (N=378)
n(%) n(%)
1. W@
A 96 (76.0) 291 (77.0)
TN 30 (24.0) 87 (23.0)
2. AN TBAIWANIE
laq 18 (14.3) 62 (16.4)
GERLTLH LI 57 (45.2) 173 (45.8)
Aug 7 (5. 6) 22 (5.8)
Lifidayn 44 (34.9) 121 (32.0)
3. NMIAN®
Uszaudnwwiadingd 22 (17.5) 47 (12.4)
ganddszandnm 3(2.4) 14 (3.7)
laifidays 101 (80.2) 317 (83.9)
4. 91BN
FUNTMIFTIRIAAUYNANIULIEN 5 (3.9) 22 (5.8)
UsznauginadIua /s NuaTaua 2 (1.6) 21 (5.6)
LNHAINT 25 (19.9) 58 (15.3)
W WANIS W/ RNAN /3199 22 (17.5) 66 (17.5)
aug 28 (22.2) 93 (24.6)
lifdaya 44 (34.9) 118 (31.2)
5. Uszinngilae
anl iy 109 (86.5) 338 (89.4)
‘maLm/‘*ﬁmm/ag’luﬁam‘h/‘*ﬁn@mma 13 (10.3) 30 (7.9)
lifdaya 4 (3.2) 10 (2.7)
6. Uszi@nsdlifieimlsaluasauasa
IGHE 3(2.4) 11 (2.9)
laifi 26 (20.6) 82 (21.7)
liddaya 97 (77.0) 285 (75.4)
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A13199 5 (7a)

Ay Case (N=126) Control (N=378)
n(%) n(%)
7. ulanatfan
lsiifins 5,000 1N 15 (11.9) 40 (10.6)
5,000 Uil 4 (3.2) 17 (4.5)
laifisela 20 (15.9) 62 (16.4)
lifdaya 87 (69.0) 259 (68.5)
8. 11T lafnnann
g 63 (50.0) 219 (57.9)
ai'lg 11 (8.7) 34 (9.9)
lifdaya 52 (41.3) 125 (33.1)
9. FuaILENRE
PIIYW DU 42 (33.3) 133 (35.2)
WRaI WAL Wil 16 (12.7) 53 (14.0)
lifdaya 68 (54.0) 192 (50.8)
10. LENNKY
WWuliaa wiadinaalu 21 (16.7) 51 (13.5)
lafidea 24 (19.1) 86 (22.8)
lifdaya 81 (64.3) 241 (63.8)
11. 215t uninan
WRUKnan 32 (25.4) 94 (24.9)
laii3unsan 17 (13.5) 65 (17.2)
lifdaya 77 (61.1) 219 (57.9)
12. mmswaum‘ﬁ:aﬂ
waLLniley 49 (38.9) 121 (32.0)
lainouwniton 17 (13.5) 81 (21.4)
lifdaya 60 (47.6) 176 (46.6)
13. sitawile
A1V 93 (73.8) 345 (91.3)
JhofiAnlsandy 29 (23.0) 28 (7.4)
lifdaya 4 (3.2) 5 (1.3)
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A13199 5 (7a)

Ay Case (N=126) Control (N=378)
n(%) n(%)
14. 51%’;%@1%%60mi%'nmn'aumi%'nmmsaﬁ%qﬂ'u
1 0% 11 (37.9) 14 (50.0)
2 assalyl 8 (27.6) 3 (10.7)
lifddaya 10 (34.5) 11 (39.3)
15, an¥eIa8lIANIIA NI
LIS RN 35 (27.8) 113 (29.9)
Taifiunalnge 40 (31.8) 137 (36.2)
lifidaya 51 (40.5) 128 (33.9)
16. SUMsSnuuUUR LAY (DOT)
el 32 (25.4) 112 (29.6)
g 67 (53.2) 184 (48.7)
liddaya 27 (21.4) 82 (21.7)
17. qﬂﬂaﬁﬁmﬁ'\ﬁﬁﬁm
i flsanenunais s naatownas 22 (17.5) 41 (10.9)
DINFENATATITUEY (@)W 9 5 (4.0) 18 (4.5)
gINTnluasauaii 40 (31.8) 126 (33.3)
Lifideyn 59 (46.8) 193 (51.1)
18. msgnqw’%'
gmﬂumm%/gunni’u 20 (15.9) 48 (12.7)
1By 17 (13.5) 37 (9.8)
laigu 16 (12.7) 56 (14.8)
liddaya 73 (57.9) 237 (62.7)
19. Mshuuaanagas
Auduunenss /ﬁunﬂ"fu/mﬂﬁu 27 (21.4) 77 (20.4)
laid 12 (9.5) 37 (9.8)
liddaya 87 (69.1) 264 (69.8)
20. lsailszsnan
q 21 (16.7) 45 (11.9)
aifd 33 (26.2) 135 (35.7)
lifddaya 72 (57.1) 198 (52.4)
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A13199 5 (7a)

auds Case (N=126) Control (N=378)
n(%) n(%)
21. Tsauw
Sip 4 (3.2) 15 (4.0)
Taindu 49 (38.9) 166 (43.9)
lifidaya 73 (57.9) 197 (52.1)
22. Tiﬂﬁﬁﬂd%ﬂﬂi&ﬂ'l%ﬂ'lﬂﬂﬂﬁ
i) 0 2 (0.5)
laisdln 53 (42.1) 177 (46.8)
liddaya 73 (57.9) 199 (52.6)
23. n3faLe HIV
Ae 22 (17.5) 45 (11.9)
laifia 43 (34.1) 127 (33.6)
lifidaya 61 (48.4) 206 (54.5)
24. HIV Classification
N: Asymptomatic 0 2 (0.5)
A: Mild symptoms 1(0.8) 1(0.3)
B: Advanced symptoms 0 3 (0.8)
C: Severe symptoms 4 (3.2) 6 (1.6)
liddaya 121 (96.0) 366 (96.8)
25. N3 lA3uLIA1wlITE
1a5u 6 (4.8) 15 (4.0)
1ai'lasu 5 (4.0) 6 (1.6)
lifidaya 115 (91.3) 357 (94.4)
26. gmmmﬁ’%’u
Dual antiretroviral 2 (1.6) 3 (0.8)
Non nucleoside reverse transcriptase inhibitor 2 (1.6) 0
i 9 1(0.8) 9 (2.4)
iy 121 (96.0) 366 (96.8)
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A13199 5 (7a)

auds Case (N=126) Control (N=378)
n(%) n(%)
27. la5un1505795:00 CD4 IuzsidaniisnunSmlsa
LABWLIN 5 (4.0) 10 (2.6)
2-3 LAaHLIN 2 (1.6) 2 (0.6)
lifiTaya 119 (94.5) 366 (96.8)
28. nssuidaniiinimlsanasn
a5y 19 (15.1) 7 (1.9)
1ailesu 18 (14.3) 103 (27.2)
lifidaya 89 (70.6) 268 (71.0)
29. L%Dafim‘[smﬁim (nontuberculoses mycobacterium)
a5y 6 (4.8) 2 (0.5)
lailé5u 26 (20.6) 82 (21.6)
lifdaya 94 (74.6) 294 (77.8)
30. STUUBANAIFINA 15
Category i 101 (80.2) 353 (93.4)
Category ii /iii / iv 23 (18.3) 21 (5.6)
lifddaya 2 (1.6) 4 (1.1)
31. n131%e Rifampicin: R
1 35 (27.8) 111 (29.4)
lailg 5 (4.0) 7 (1.9)
lifdaya 86 (68.3) 260 (68.8)
32. n1Ylze Pyrzinamide : Z
& 8 (6.4) 24 (6.3)
laila 32 (25.4) 94 (24.9)
lifdaya 86 (68.3) 260 (68.8)
33. n1Ylze Streptomycin: S
51 33 (26.2) 103 (27.3)
el 7 (5.6) 15 (4.0)
liddaya 86 (68.3) 260 (68.8)
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A13199 5 (7a)

auds Case (N=126) Control (N=378)
n(%) n(%)
34. N151%81 Ethambutol: E
o 33 (26.2) 106 (28.0)
el 7 (5.6) 2 (3.2)
lifidaya 86 (68.3) 260 (68.8)
35. ﬂﬂitﬁﬂﬂﬂﬂ’]iﬁ’lﬁtﬁﬂd@ii)ﬂ']
L@ 16 (12.7) 46 (12.2)
JRIGE 23 (18.3) 117 (31.0)
lifidaya 87 (69.1) 215 (56.9)
36. ﬂ'ﬂ&lﬂaj'll,ﬂ&laﬁ'lﬁ%’ﬂﬂ'ﬁﬁ%ﬂ'l
Awnnin 47 (37.3) 163 (43.1)
AuLUN9As / Autiannss 7 (13.5) 34 (9.0)
lifidaya 62 (49.2) 181 (47.9)
37. S1wuwIunanae lnszazanSnE TN Y
0 1% 47 (37.3) 163 (43.1)
1-2 % 6 (4.8) 0 (5.3)
3 5% 2wl 9 (7.1) 3 (3.4)
lifidaya 62 (49.2) 182 (48.2)
38. 5raz10aN1 L@ S UL isoniazid
(ns@tap3nE s mlsaluszozun)
AGE 4 (3.2) 5 (1.3)
6-9 LAa 5 (4.0) 15 (4.0)
> 9 LA 4 (3.2) 5 (1.3)
liwasinsniulsaluszozuds/lifidays 113 (89.7) 353 (93.4)

39. N13Ad8" Rifampicin
a0 77 (60.8) 0
laidia 49 (39.2) 378 (100.0)




A13199 5 (7a)

Ay Case (N=126) Control (N=378)
n(%) n(%)
40. ﬂ']‘i(ﬁﬂ g1 Streptomyci
a0 75 (59.2) 0
laide 51 (40.8) 378 (100.0)
41. ﬂ'liéﬂﬂ'] Ethambutol
a0 81(64.0) 0
liga 45 (36.0) 378 (100.0)
aauils Case (N=126) Control (N=378)
(Toya m sl Auads  asEg QR SD  n |@u@An  asag QR SD  n
[NTUNNIINEA)
42. a1gl (ﬂ) 49.8 48 30 17.7 126 49.8 48 30 17.6 378
43. E“h%gﬂ (TW) 160.3 161 10 6.9 26 160.2 160 9 7.6 60
44, mf"mﬁfn (nn.) 46.3 46 12 9.7 112 46.9 47 13 10.5 339
45. CD4% 1.3 1 1 0.5 7 1.3 1 0 0.6 12
46. CD4 cell count 180.2 91 217  260.1 9 68.1 54 55 80.1 25
(cells/mL)
47. YSamlasa 249.7 48.2 607 3501 3 0 0 0 0 0
(copies/mL)

IQR: Interquartile range; SD: Standard Deviation; n: ﬁhmu;‘?ﬁw
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a I's (% i ‘g a 1 ')
4.2 wan13anitledudaszasmsieslalyluezia udihainlsadoalwaanamiosas
a I3 § gn . . .
Uszmdlng aranmsienzianuaansdinnuuudidanla (Conditional logistic regression)
=S s ai 1 d?’ o a 6 a A a dl' a
msanentadFedsanisaasn  lagrinmaenznnanasladsdnuuudGeonly  dauls

Lag (Univariate conditional logistic regression) lanaasuaasluasen 6

@131911 6 Odds ratio &w5uiladuiFasasmshalolyluazdaludilhaiulsalanluan

ﬂ']ﬂtﬁﬁﬂ“llﬂdﬂ‘izlﬂﬁ1ﬂﬂ

asufidnm Odds Ratio  95%C.Lfor OR  P-Value
1. FBMNRUTA
laa 1 0.28
FuIR/ag WA 0.43 0.36-1.22
2. Uszinngihe
anludiufiny 1 0.88
°1mLm/agiuﬁauﬁ‘h/"ﬁn@mm@ 0.91 0.28 - 2.93
3. dsrdamilgiheinlsaluaseuai
aidd 1 0.56
3 0.50 0.04 - 5.51
4. :am73le
lsi'lafindany 1 0.83
lofadanis 0.91 0.41 - 2.04

5. RUDILFURE

PN/ 1 0.75
WRDIYWIU nI0 WeYwAn 1.14 0.49- 2.62

6. AN USVDILTNRE
lsifiiRea 1 0.59
Wulfoa wredliioadn 1.25 0.54 - 2.91

7. 1NNILAURINEN
Taitduniinan 1 0.47
BURYNaN 1.36 0.58 - 3.17
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a137197 6 (6i0)

ilagand@nun

Odds Ratio

95%C.I. for OR

P-Value

P
8. aN1IaULKItaY
Tanauwnitos

WoULKhaY

1.84

0.91 - 3.72

0.07

a U1
9. ﬁ%mgﬂ’m
e lnsi

gilhefiialsanay

4.86

2.50-9.16

<0.01*

10. AN IalIANIIAUIIF
Taidunalwsy linyu
=1
Junalwsd

1.78

0.35-2.13

0.46

11. AITUANIINEN
ad g
LUDNNLRE

ad X
R TITR,

0.84

0.51 -1.38

0.48

12. qﬂﬂaﬁﬁ’mﬁf’lﬁ Directly observed treatment
LRI LSINE LA IR INN R ThawIN

sundnluasaunien o

0.73

0.38 - 1.39

0.35

13. msguq%’%
laigu
L]

LAEIF/FL Lﬂuuwaﬂ%'o/gunﬂi'u

0.70

0.25 -1.99

0.51

14. MIAULAANATOR
LA
laiaw

a ad & A o
RHEHY @NLﬂ%UWGﬂSG/@NVJﬂ’J%

0.48

0.08 - 2.73

0.40

15. Tsailsz9169
Taalsaiszd1aa

Alsailszdaa

219

0.90 - 5.33

0.07

16. 13ALUNMIH
Yaittlu Mainsu
vl

0.78

0.25 - 2.45

0.67
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a137197 6 (6i0)

ilagand@nun

Odds Ratio

95%C.I. for OR

P-Value

v

17. Iiﬂﬁﬁad%'uﬂ‘s:mumﬂmﬁqu 9
Taidw Msinsu

vl

1.20

0.78 - 1.83

0.39

18. N1SAALEa HIV
TaGaa HIV /Tainsu

AaLsa HIV

1.78

0.98 - 3.24

0.06

19. n1sSudantilwimlsafog
Talasu Mansu

P
AU

9.19

3.66 - 23.08

<0.01*

20. 13 TlsALNaN
Talasu 7 lainsw

P
AU

8.99

1.81 - 44.59

<0.01*

21, SUUENATT IS
Category |
Category II/ 1 / IV

3.30

1.63 -6.70

<0.01*

22. N3LAABINITTILALIADEN
Taitna

WA

3.23

1.13-9.21

0.01*

23. ANMNANWFNDFIAIUNIINWE
ﬁ%nnfiu

a & A &
ANUIAII /aNUDHAII

2.01

0.91- 4.41

0.08

24. I IRIBNVIALN TN IZULIAIS N
U U
LINY
0% /1-2 W

>2 %

1
1.97

0.87 - 4.47

0.10

95% C.l. = 95% Confidence Interval, * #%p&AYNIIENIaANIZAY 0.05
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A '
NN 6 WU
- rhavasgihoiinadanishemlalaluezia atalivuddyneada (p<0.01) lasgthe
Taulsaffalsanaulanuiassdanshos iy 4.86 i1 (95% Cl = 2.5-9.16) vasgthslnal
*- o & Ada o & A | & A | A e o @ Aa
mysurenlluimlsafaniinadansass lololuez e agailvsdmayneaia
(p<0.01) lasgiheiulsanldnmsiuzeniuinlndamianuassdanstonlelaluezia 1w
9.19 111 (95% CI = 3.66 - 23.08) vadthen lldTuizaniuinlindan
* o d? > = = 1 d? a ] A o o a aa
mytudaImlsnfion Inadansaeslaloluezfa adrlivefsagniesda (p< 0.01)
losgihoimlafildnmsiuseiulsafion Sanuiodenishemlelaluezia (u 8.99 v (95%
Cl = 1.81 - 44.59) vasrjihof i ldTuira Tulsaiioy
*_ n:ll vl 1 dq‘ a 1 a v o o aa
szuvpnnasIwildiinadansheslelaluezfe agslivedaynesda (p< 0.01)
losgihoimlafldnsiuenanasgu Category I/ 111/ IV Hanuiesdantsaaslaloluesia 1iu
3.30 111 (95% CI = 1.63 - 6.70) va3gtheimlsaf ldnsTusunasgiu Category |
* nafieonstofissden  Susdensdesnleloluezie  ednfiuamdmnesha
(p=0.01) laggthoinlsafiinamatiufssdes Sanuassdanshonleloluazia 1w 3.231h
(95% Cl = 1.13 - 9.21) vasthoiulsanliiiaainstadsssasn
dq, dll a 0/ dlnl 1 dll o v 1 a 6
waninfliafanondudsiden P-value <0.20 iedhgnsianziniInanaswng
wuufdauly (Multivariate conditional logistic regression) Wuin&isnuin 10 dawds laun 1) a5
amIveunites, 2) udihefiialsanay, 3) filadszdiin, 4) nsdeide HIV, 5) mildiugen
Wuwimlsadew, 6) lasuimoimlsafivy, 7) ssuusianasgiuild Category 11/ 111/ 1V 8) .iin
21MNITN9LALIABEN 9) ANNRNIENEEIRIUNINBLNANLINATY/AULBEATY Uaz 10) STWIWINNVG

pluszoznainsdutu udludwuiidulngiideysgymaiiuiosas 30

46



@131911 7 Multivariate analysis &wsuiledaidssdanishoslolyluazia udiheinlsalan

Twaniamitazasdszinalng (N=486)

ila2andnun Odds Ratio 95%C.l. for OR P-Value
g}”ﬂamﬁmkﬂﬂé‘u 5.5 2.3-13.0 <0.01*
il laifisaddny
favufidnun Odds Ratio 95%C.I. for OR  P-Value
I3z unenanasgw Category I/111/ 1V 0.8 0.3-23 0.71

95% C.l. = 95% Confidence Interval, *

T
A o o ad

InpdAYNIEnanIzay 0.05

nsane1tauLFasdanIIfas bala lwaz & sl,ugifﬂa grlsnlanlulaaniatitaradlszsinea

o a [3 a A . . " T . = o
Tne Immmiamﬁwmm@naﬂwmmumdaﬂm (Multivariate conditional logistic regression) 411

NMMIAALRaNALLTIUNNIRINAULINNAIUINY P-Value < 0.20 lunmyienziaiunlsiaen wasi

% 1A [ ﬁ v a U ai L4 =3 o R
magagm@lmﬂmﬂmaﬂa: 30 d9dsznauany %%ﬂmadf}dﬂ’ﬁULLQti&UUUW&J"I@]?ﬂW%Yﬂ“E JIUDNNIAN BN

Aa A 1 s 1 s a v a n‘ 1 dll v dll dl
NMIUBNTWATINNUITHINIAILLUIDRTE vL@Nﬂ@dLLﬁ@Gl%@]’]TNY] 7 WU LSJBQQUQQJFL%@]']LL‘LI?E]%@NY]

At iulsadaaiifialianay Slamadesnlelaluazfailu 5.5 111 (95% confidence interval: 2.3-

13.0) maa;&'ﬂ’mlmj wae ldwuMsRBNTNATINAUIZNIIA L TBR T
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>
Unns

a'gﬂ andsy waztdawawe

wa & Y A v a X A o A o o o A @ o
auamInivasiulsafiumliluinana g widziimidunuminmiulie Setslddwm
Athoialsnaasaduatiaunn wnsznalanuzanuihiulnznaaldanlan udnaannt o.a. 1980 &
[ PN L o o go a & & @ =< [ = a & < a
MNevas slsaRvannIunFuN B NUMIAaTalsalaas TlindsnauanddTawianass awnsndl a.a.
1993 WHO slemainilsaiuliafidassisaugunalan dymdanednmilsseinsinmaeinlinde
¥ o P g . r . o & 4 - o
i1 Taimulianfaadarn lsoniazid (INH) Gsfiadndundasenyuusngavasimln lull a.a. 1994-1997
WHO lé¥inmsésamsaesnvedsainlsademnan (firstline drugs) 4 @2 fa isoniazid (INH), rifampicin
(RIF), ethambutol (EMB) uaz streptomycin (SM) T 35 Uszina wuih e liiasinsnaniauazinisbie
' ¥ [ ' [ A a v [% [ ¥ . . . . [%
dasndwimlsnadaiasnierfinsonar 99 (Gewaz2 09 Teuaz 41) lauhade isoniazid Sewas 7.3,
rifampicin Sa8az 1.8, ethambutol 38882 1 WA streptomycin Jouas 6.5 lssind naannmsdisaved
WHO lull a.¢1. 1996-1997 Wy Primary drug resistance @8 isoniazid Sa8az 11.5 azifinlain Uszinalned
iltym1 primary MDR-TB ganinlasiadsvasmilan Aaldaywsadada isoniazid AaudegifeTesaz 11.5
A A [ A < A
Wasunulesadovesnilanfa Seuas 7.3
5.1 ayUuan1sd@nun
=S & Xao ¢ A a 6 o A & . . . U %
nmIdAnsadiagdizasdinedieneddadniosmaimsfan isoniazid Tudtheinlsadealu
wameamitesaslzindlng vimaduTunateysnnlaweuianald usslsiwouagurunaglu
o A o o o A a "o & @
anuTufazeuasiinauilasiuaiugulsa 71 10 Guslnal Sruau 36 laaweuna lasiiudayavad
Ao imlialaafldSue isoniazid iNesnmimlsauazldsunmInasaunsdases isoniazid Mgy
myinluszningd w.e. 2546-w.¢. 2550 3ndayadithefisansniidigniianzinimanasiss
a . o . a o v . A v, A& . L.
W‘QLLUUNL\‘iauVLm (Conditional logistic regression) Warnuald NYu case fd Q‘ﬂwwﬂa@lam isoniazid
\ A A X an & X L. @ o o .
uLazNgNAILANAIa control Aa Hilef laidasdasn isoniazid Aruguiaduniulasyiiniidug (matching)
1:3 aulsiwauazeny wdslungu case 126 1 LLa:%'ugj"L@Tﬂﬁju control 378 118 Wudﬁﬁﬂ’mlumju
case Jauaz 23 (udithefifalsandy vmengiaolungy control Midusiauaz 7.4 Miudihudiia
Q o dq’ I3 qul o Qs 1 Q g: = g: J v v
lsanay uazludwnidugnesiumsinmneunisinmaisiagiu 2 assuly Sevas 27.6 uazas
8z 10.7 @wd1au uanamninwud giheolungu case Jawaz 15.1 1Hugdldsuimeniduimlindom
wzfinuissfasas 2.6 dilulungw control lasgihodulng lundu case Sumsinmdsszunen
W1A331% Category I, Il IV uszdszanaipuaz 60 maagifﬂw”l,uﬂﬁju case WUNNIAaG081d%
. N o 4 A ) . .. .
wanlniaanen isoniazid Bnagntaanieriia LTweN rifampicin, ethambutol %38 streptomyci
Warhmsiezimsnanesladadnuuuiiden luaiulsi@ied (Univariate conditional logistic

. 1 e AdA 1 dgl/ . . . 1 A @ o o aa v 1 a Ll
regression) WU?Wﬂ"ﬂ"ﬂUYI&JNﬂ@]@ﬂ"ﬁ@QUW isoniazid a8 NUBLRIAYNIITAG VL@LLﬂ 1) ﬁ%ﬂ“ﬂa\‘iﬁd‘ﬂﬁﬂ 2)

48



mysumaiduimlanfesn 3) MIsuBaTmliafion 4) szuvewaIgIwils uaz 5) nsiaens
9L B8N asha"lsﬁmuLﬁaﬂmimﬁhLLﬂiLﬁaﬁwLﬁﬂ@jmﬁm‘sw:ﬁmsmnaﬂiaﬁaaﬂwmmuﬁ
Wauly (Multivariate conditional logistic regression) Wudﬂdaulﬁtyjﬁﬁa;dagmu%wLﬁu%/aﬂaz 30 29
o A @ AA o L a o v a & a A
msﬂmaamaww:mLLﬂiwwagagzymﬂvl,ummaﬂaz 30 mgm‘nLmﬂwmin@naﬂwmmwmau"lm
Lﬁamqulﬁé’mﬂsﬁumﬁ wudwﬁﬁmi’mﬁaﬂamﬁLﬁ@Iﬁﬂﬂé’U fdlamaaasnlalaluwaziaiiln 5.5 1¥in
(95% confidence interval: 2.3-13.0) va3gtlelnal
5.2 andsy
[ & A X W var ° X @ ' & Ada o
AIMUANYBINNIABNAL ;dﬂfmvluvl,mum'mmmua ;dﬂ’amumvl,umu HumAann dile
% n; (% o Qs 6 d‘ = ; A a L% a v
amkw%qmmawaamﬂ"lmum 2-4 aﬂmmuaamﬂgaﬂamwumam@wamammmﬂm{lfnm
a a 1 U % o % dy a @ 6 o % ~ Y % ns'
RGP ﬁrmm@;Naﬂﬂm’ammuml%mam@miﬂmUwugmlmﬂmmmmmmmlsﬂvl,ﬂaammﬁ
Wagwll 1% nN3Aada isoniazid LAANINNTITIURLLLLAITaILaW LN AL AL T aIN LA IRTIINEILTARYIN
v Q€ ] v g; Xyl U v v e Qs o L { U { o
TWenldeanantladld lunsfinmessitldnunatoyadeunds 5 U lasdardyinededieildiy
21 isoniazid LWAINEIIIALIALA LHTUNMINAFAUNIAAG08N isoniazid NMNTUNIINEAIHIZHINNT
W.@. 2546-W.¢. 2550 mnﬁwﬁfﬂmuﬂaaﬁumm}u‘[m 7 10 weoelwa FUIUNIFL 91 L3IWenLna
U o Qs U I U dl 1 U 1 & [ v dq’
(Hihodwan 3316 w) ﬁmvl,mnﬂugmma;ila‘nﬂaumﬂmy TIRNNNITNTILREN ABNIWANTABEN
isoniazid lugﬂaﬂfmiiﬂﬂa@ Twwameamiievaslsanelnglaiuadneg nansanmassilauaasacng
TALAWINRDIUNNTN1IAALA isoniazid ﬁ'amagﬂmzé’uﬁqa é’aazl,ﬁu"l,@i”’cn'mﬁagaslumswﬁ 4 wuinlu
9 w.e. 2550 ntlglnisnwan 1,384 Alasunimesaunsfadasn Yauas 7.6 Aadaw isoniazid
A A A C7N & AV v dly 1 . . . 1 AR v n‘d‘f
A NLN NI ENIRNAT FTUNINAFALNIIAa6a8N isoniazid WUNNDITaLA: 13.6 NAa
' . . . ' ' v [ ' & o { ' A = ' X a
daen isoniazid ANWUANGAWTEWINATasAzaIna1 IHukadwRasnnINdmriTunguETofe
130N8Y TIREAARBINUTBNBITLNARNABURINT Yoshiyama T wazatke [Yoshiyama T, 2000] WU

21aN1TalaINIARLITN BN LA I ALt e 93y 1us29T) 1996 D 1998 wupjﬂwaa@ia isoniazid

q

a

Id U é A g v A % 1 d' =4 g; n‘f g; JQ/ [ a % & % [ [
failuiaoa: 132 delianlnalfssnudnnolunmsdneaseh nikssniIaBesesaiuauaudng
°11aaﬂs:mﬂ"lmﬂﬁﬁaﬁ’m’m@:ﬂ’ma@lﬁa HIV diaudnags

INHANNTANEIATIN ﬁ‘wudﬂ;&”ﬂaﬂLﬁ@kﬂﬂﬁuﬁiaﬂmaamvl,aisrjvl,uazawﬂu 55 11 (95%
confidence interval: 2.3-13.0) maagﬂ’mlmj aa@ﬂﬁadﬁ‘m’]mmﬁ%‘ﬂﬁvlﬁgﬂmml,wivﬁ LT luﬂﬁjw
U Qs s ' % 5 % g; ‘3 = A:l' d' 1 d}‘ a
I}dﬂ’)&lmEIVL@]S‘]JﬂﬁiSﬂ‘]:}’mﬂuﬂﬂ‘iiﬂﬂ’]ﬂ‘idﬂﬁ]ﬁguu 2 a9l azuiamamammmmamga a1l
mmqLﬁaamﬁnnnﬂs%'ﬂﬂwi'misﬂluﬂ%'aﬁau ;jﬂ’sﬂﬁvl,@?%'umi%'nm"l,&iamq_llmfm%ammmmﬂ'au 27N
RN 9 ANIANEN [Toungoussova OS, 2002; Barroso EC, 2003 L8z Ottmani SE, 2006] WU §LAQ
aananilnfadsiaunsdinadanaosn WasandSunaenildainsaimlse lifiesws vldiseios

A o ' ') a a P & o v & & L & ' ~
Tyangsldamanavanasuidulelad LmzmmmIsﬂmﬁmmawugmuma@amamazawlm’mmmwu

J & 1 U { s e '
MNVW DY Toungoussova OS LRzATWE [Toungoussova OS, 2002] WU r;dllwﬁvl,mumiiﬂmvlu
suyrnhzianuidmdensqamnasvwwiin 7.01 v (95%CI, 3.9-12.6) uazgihonunamazd

ANuEBIdamInasmasuwwiu 2.73 111 (95%CI , 1.8-4.1) uananit enadulyldlamgun
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Abstract

Objective: To analyze factors associated with isoniazid-resistance among pulmonary tuberculosis

patients in Northern Thailand.

Methods: Data was obtained from 36 hospitals in the area under supervision of The Office of

Communicable Disease Prevention and Control Region 10, Chiang Mai, in which information of

tuberculosis patients who had received isoniazid and was tested for resistance to the drug between

2003 and 2007 was collected. There were 504 patients who could be included in the analysis. These

patients were divided into 2 groups through matching method (1:3) by using genders and age

variables. There were 126 patients who were put into a “Case” group where patients showed

resistance to isoniazid and 378 patients who were put into a “Control” group where patients showed

no signs of resistance to the drug. Factors associated with isoniazid-resistance were assessed using

univariate and multivariate conditional logistic regression analyses. Multivariate analysis was

performed using a stepwise conditional logistic regression model for significant variables with p<0.20

in the univariate analysis.

Results: It was found that 23.0% of patients in the case group and only 7.4% in the control group

were relapsed patients. And, of these relapsed patients, the percentages of patients who had

received treatment more than twice before were 27.6 and 10.7, respectively. After a univariate

71



analysis, the following statistically significant factors contributing to the drug resistant condition were

found: 1) type of patient 2) drug resistant tuberculosis mycobacterium infection 3) nontuberculoses

mycobacterium infection 4) type of standard drugs treatment used, and 5) drugs’ side effect. When

other variables were controlled, it was found that relapsed patient is 5.5 times more likely to be drug

resistant than new patient. (95% confidence interval: 2.3-13.0)

Conclusion: The results of this research indicated that doctors and healthcare personnel should be

aware of whether the patient is a relapsed or a new patient and to closely monitor patient’s reaction

to the treatment.

Keywords: Pulmonary tuberculosis, drug-resistance, isoniazid, case-control study, conditional logistic

regression.

72



Introduction

Tuberculosis (TB) is an important cause of death due to infectious disease. There are an

estimated 8.8 million new TB cases in the world annually from which 1.6 million deaths occur every

year [1]. Moreover, the emergence of drug resistance TB is one of the major threats to the control

and prevention of TB. Most patients discontinue their treatment programs or take their medicine

irregularly causing relapse [2-3]. Drug-resistance tuberculosis refers to resistance to at least one type

of medicine which, if occurs, is not likely to be completely cured. The cost of treatment is high. And,

there are chances that these patients will spread the disease to their family members and

community. This is one of the reasons for failure in the control of tuberculosis and turning a once

curable disease into an incurable one.

It has recently been admitted that the case of drug-resistance TB is continuously increasing

[4]. This is the most serious problem in controlling and treating the disease. Resistance to isoniazid,

a primary medicine in the treatment of tuberculosis, is an important factor affecting the success of

treatment because it increases the chance for multiple drugs resistance and directly affect the

treatment plan. According to the data from The Office of Communicable Disease Prevention and

Control Region 10 (CDC 10), Thailand, out of all patients who were admitted for treatment at some

hospitals such as Sanpatong Hospital and Dokkamtai Hospital, more than 20% of the patients with
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TB are resistant to isoniazid which is considerably higher than in the previous report [5]. Therefore, it

is interesting to identify what factors are contributing to the isoniazid resistance, including: number of

previous TB treatments, treatment interruption underlying disease such as diabetes mellitus, asthma,

chronic obstructive pulmonary disease, acquired immune deficiency syndrome (AIDS) and others

information related to treatment of latent TB infection.

The objective of this study was to analyze the risk factors associated with isoniazid-resistance

among pulmonary tuberculosis patients in Northern Thailand, using conditional logistic regression.

Materials and methods

For the purpose of this study, a case-control study was conducted using data collected from

hospitals in the area under supervision of The Office of CDC 10, Thailand. Information of

tuberculosis patients who received isoniazid and was tested for resistance to the drug between 2003

and 2007 was collected. Out of 1,068 tuberculosis patients from 36 hospitals, there were only 504

patients who could be included in the Conditional Logistic Regression Analysis. These patients were

divided into 2 groups through Matching method (1:3) using genders and age variables to control

interference. There were 126 patients who were put into a “Case” group where patients showed

resistance to isoniazid and 378 patients who were put into a “Control” group where patients showed
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no signs of resistance to the drug. Data was collected from the tuberculosis chart. The protocol of

this study was approved by the Faculty of Medicine, Chiang Mai University Institutional Review Board

and ethics committee.

The statistical method consisted of conditional logistic regression [6]. The continuous

variables were transformed into categorical variables using cut-off values with limits corresponding to

the rounded values of each quartile criterion [7]. Adjacent categories were then grouped if the

coefficients obtained through the univariate analysis were similar [8]. All variables with a P-value <

0.20 [6] in univariate analysis were included into a multivariate analysis. Pairwise interactions

between variables that independently associated with the outcome, which had a plausible clinical

significance, were evaluated for possible inclusion in the multivariate conditional logistic regression

model. Tests for interaction were performed by likelihood-ratio tests. Statistical analyses were

performed by using SPSS statistical software (version 13.0, SPSS Inc., 444 N. Michigan, Chicago,

lllinois, USA).

Results

Out of 504 TB patients that were followed in the study, 126 and 378 were matched in case

and control group. Majority was male (77%), and town resident (89%), mean of age were 50 years
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and mean of weight at baseline were 46 kg. in both groups. All patient characteristics are presented

in Table 1. The percentage of patients who had received treatment more than twice before were 27.6

in case group and 10.7 in control group. The percentage of patients whose chest x-ray showed

cavity were 28 in case group and 30 in control group. The percentage of DOT Watchers who are the

patients’ family members were 32 in case group and 33 in control group. About 60 percents of the

patients were found to be resistant to one or more type of drugs other than Isoniazid such as

Rifampicin (61%), Streptomyci (59%), or Ethambutol (64%). 23% of patients in the case group and

only 7.4% in the control group were relapsed patients. 15.1% of the case group and 2.6% of the

control group patients were infected with drug resistant tuberculosis mycobacterium. Most of the

patients in the case group were treated with standard drug treatment, Category I, 1ll, and IV.

For univariate conditional logistic regression analysis, Table 2 displays the result of isoniazid-

resistance risk factors in pulmonary tuberculosis patients. Variables associated with isoniazid-

resistance were: (1) relapses patients [odds ratio (OR) =4.9; 95% confidence interval (95%Cl), 2.5-

9.2); (2) receiving drug resistance of mycobacterium tuberculosis (OR=9.2; 95%CI, 3.7-23.1); (3)

receiving nontuberculoses mycobacterium (OR=9.0; 95%CI, 1.8-44.6); (4) using drug in category II,

Il or IV (OR=3.3; 95%Cl, 1.6 -6.7) and (5) side effect (OR=3.2; 95%Cl, 1.1-9.2).
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However, as we considered the variables to be included in a multivariate conditional logistic

regression analysis, more than 30 percents of the data were missing. Therefore, only the variables

with no more than 30% missing were included in the analysis. After adjustment for confounding

variables, only relapses patients [OR=5.5; 95%CIl, 2.3-13.0] were associated with isoniazid-

resistance. Data was available for 486 patients (Table 3).

Discussion

This study represents first attempt at determining the risk factors of isoniazid-resistance in

pulmonary tuberculosis patients in northern Thailand. The final conditional logistic regression model

found that the only one risk factor associated with isoniazid-resistance in pulmonary tuberculosis was

relapses patients. This factor has already been described in studies of drug-resistance among

pulmonary tuberculosis patients [9-10]. Several studies [9-10] have found such conditions to be the

major cause of drug resistance because the amount of drug received was not enough to kill the virus

and, hence, allows the virus to recover, multiply, and/or mutate into the drug resistant type.

Toungoussova OS et al., 2002 [9], reported that patients who received incomplete treatment are 7.01

(95%Cl, 3.9-12.6) times more likely to develop multiple drugs resistant condition and under-dosed

patients are 2.73 (95%Cl, 1.8-4.1) times more likely to develop multiple drugs resistant condition.
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Moreover, this may be caused by the reason that this group of patients were not closely monitored

[11] or did not have a directly observed treatment watcher.

A major limitation of this study was some potential of risk factors that could not be

considered, such as the result of previous treatment, severity and side-effects in previous treatment

episodes, length of disease recurrence, underlying disease such as AIDS and others information

related to treatment of latent TB infection. These factors may have had effects on isoniazid

resistance in relevant populations. Given this limitation, the findings of this study should be

considered as preliminary, and much more research is clearly needed. Although, a lot of information

was missing as a result of historical data collection, it was found that 18% of isoniazid drug resistant

patients are also HIV infected. In the control group, 12% of the patients are HIV infected. Due to the

lack of HIV treatment records of those HIV infected tuberculosis patients, detail study about

relationship between isonazid drug resistance and HIV infection in tuberculosis patients could not be

done.

Study of previous reports shows effects of HIV infection in tuberculosis patients. For example,

for patients who had never been infected with tuberculosis, HIV infection can make them to be

infected with tuberculosis easier. And, for those patients who were infected with tuberculosis

mycobacterium with or without actually having the disease, HIV infection increased the chance of
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having tuberculosis 20-30 times more than without HIV infection. At the same time, an effect of

tuberculosis on HIV infection is that tuberculosis infection in HIV patient will increase the speed of

immune system deterioration causing more severe symptom and complication. So, it is necessary to

combine treatment records of tuberculosis patients who are also HIV infected in order to minimize

infection, transmission, and death rates most effectively.

Although it is important to replicate the findings presented here for future research, this study

suggests that the treatment of relapse patients, should be subjected to a drug susceptibility test so

that an appropriate form of treatment can be prescribed in order to prevent the number of drug-

resistant in patients from increasing. The results of this research can be used to help in the

consideration of what type of treatment can be used to prevent Isoniazid drug resistance in

tuberculosis patient. It also indicated that doctors and healthcare personnel should be aware of

whether the patient is a relapsed or a new patient and to closely monitor patient’'s reaction to the

treatment in order to detect any side effect of the drug. Tuberculosis is an infectious disease which

can be prevented by early detection and treatment of person who is infected because it will help

decrease severity, transmission, and casualty.

Even though, the health ministry has recently launched an intensive policy in the control of

tuberculosis where detection of people with tuberculosis are demographically targeted and
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eradication of the disease from each patient within 6 months by putting healthcare officers and

volunteers in charge of administering drug in order to remove Thailand from the High Burden

Countries list, every organization and agency involved should combine both tuberculosis and AIDS

operations together because HIV infected tuberculosis patients are likely to have a more severe

symptom of the disease. This can be done by requiring all registered tuberculosis patients to receive

service and advice relating to AIDS, keeping treatment records, and screening all HIV infected and

AIDS patients for pulmonary tuberculosis and providing proper diagnosis.
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Table 1 Characteristics of pulmonary tuberculosis patients (N=504)

Variables Case (N=126) Control (N=378)
n(%) n(%)
1. Gender
Male 96 (76.0) 291 (77.0)
Female 30 (24.0) 87 (23.0)
2. Marital status
Single 18 (14.3) 62 (16.4)
Married 57 (45.2) 173 (45.8)
Other 7 (5. 6) 22 (5.8)
Missing 44 (34.9) 121 (32.0)
3. Education
Primary school or below 22 (17.5) 47 (12.4)
Higher than primary school 3 (2.4) 14 (3.7)
Missing 101 (80.2) 317 (83.9)
4. Occupation
Government official / Enterprise 5(3.9) 22 (5.8)
Trade 2 (1.6) 21 (5.6)
Agriculturist 25 (19.9) 58 (15.3)
Housekeeper /student/unemployment 22 (17.5) 66 (17.5)
Other 28 (22.2) 93 (24.6)
Missing 44 (34.9) 118 (31.2)
5. Domicile
Town resident 109 (86.5) 338 (89.4)
Hills men/ hill tribe people/ foreigner 13 (10.3) 30 (7.9)
Missing 4 (3.2) 10 (2.7)
6. Family history in tuberculosis
Yes 3 (2.4) 11 (2.9)
No 26 (20.6) 82 (21.7)
Missing 97 (77.0) 285 (75.4)
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Table 1 Continues

Variables Case (N=126) Control (N=378)
n(%) n(%)
7. Income (Baths)
< 5,000 15 (11.9) 40 (10.6)
>=5,000 4 (3.2) 17 (4.5)
No income 20 (15.9) 62 (16.4)
Missing 87 (69.0) 259 (68.5)
8. Cough
Continuously 63 (50.0) 219 (57.9)
Non-continuously 11 (8.7) 34 (9.9)
Missing 52 (41.3) 125 (33.1)
9. Color of sputum
Turbid white / condensation 42 (33.3) 133 (35.2)
Turbid yellow or turbid green/ condensation 16 (12.7) 53 (14.0)
Missing 68 (54.0) 192 (50.8)
10. Sputum
Blood or with blood 21 (16.7) 51 (13.5)
Without blood 24 (19.1) 86 (22.8)
Missing 81 (64.3) 241 (63.8)
11. Chest pain
Yes 32 (25.4) 94 (24.9)
No 17 (13.5) 65 (17.2)
Missing 77 (61.1) 219 (57.9)
12. Shortness of breath
Yes 49 (38.9) 121 (32.0)
No 17 (13.5) 81 (21.4)
Missing 60 (47.6) 176 (46.6)
13.Type of patient
New 93 (73.8) 345 (91.3)
Relapse 29 (23.0) 28 (7.4)
Missing 4 (3.2) 5(1.3)
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Table 1 Continues

Variables Case (N=126) Control (N=378)
n(%) n(%)
14. Number of treatment before current treatment
1 11 (37.9) 14 (50.0)
>0 8 (27.6) 3 (10.7)
Missing 10 (34.5) 11 (39.3)
15. Chest radiograph
Cavity 35 (27.8) 113 (29.9)
Non cavity 40 (31.8) 137 (36.2)
Missing 51 (40.5) 128 (33.9)
16. Directly observed treatment (DOT)
No 32 (25.4) 112 (29.6)
Yes 67 (53.2) 184 (48.7)
Missing 27 (21.4) 82 (21.7)
17. Type of DOT Watcher
Health care worker 22 (17.5) 41 (10.9)
Public health volunteer/other 5 (4.0) 18 (4.5)
Member of family 40 (31.8) 126 (33.3)
Missing 59 (46.8) 193 (561.1)
18. Smoking
Sometime/everyday 20 (15.9) 48 (12.7)
Use to 17 (13.5) 37 (9.8)
No 16 (12.7) 56 (14.8)
Missing 73 (57.9) 237 (62.7)
19. Alcohol consuming
Everyday/ sometime/ used to 27 (21.4) 77 (20.4)
No 12 (9.5) 37 (9.8)
Missing 87 (69.1) 264 (69.8)
20. Underlying disease
Yes 21 (16.7) 45 (11.9)
No 33 (26.2) 135 (35.7)
Missing 72 (57.1) 198 (52.4)
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Table 1 Continues

Variables Case (N=126) Control (N=378)
n(%) n(%)
21. Diabetes
Yes 4 (3.2) 15 (4.0)
No 49 (38.9) 166 (43.9)
Missing 73 (57.9) 197 (52.1)
22. Diseases that required immunology control drug
Yes 0 2 (0.5)
No 53 (42.1) 177 (46.8)
Missing 73 (57.9) 199 (52.6)
23. HIV infection
Yes 22 (17.5) 45 (11.9)
No 43 (34.1) 127 (33.6)
Missing 61 (48.4) 206 (54.5)
24. HIV Classification
N: Asymptomatic 0 2 (0.5)
A: Mild symptoms 1(0.8) 1 (0.3)
B: Advanced symptoms 0 3 (0.8)
C: Severe symptoms 4 (3.2) 6 (1.6)
Missing 121 (96.0) 366 (96.8)
25. Antiretroviral therapy
Yes 6 (4.8) 15 (4.0)
No 5 (4.0) 6 (1.6)
Missing 115 (91.3) 357 (94.4)
26. Regimen
Dual antiretroviral 2 (1.6) 3 (0.8)
Non nucleoside reverse transcriptase inhibitor 2 (1.6) 0
Other 1(0.8) 9 (2.4)
Missing 121 (96.0) 366 (96.8)
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Table 1 Continues

Variables Case (N=126) Control (N=378)
n(%) n(%)
27. Timing of CD4 test during tuberculosis treatment
Within the first month 5 (4.0) 10 (2.6)
After the first month 2 (1.6) 2 (0.6)
Missing 119 (94.5) 366 (96.8)
28. Drug resistant tuberculosis mycobacterium infection
Yes 19 (15.1) 7 (1.9)
No 18 (14.3) 103 (27.2)
Missing 89 (70.6) 268 (71.0)
29. Non-tuberculoses mycobacterium
Yes 6 (4.8) 2 (0.5)
No 26 (20.6) 82 (21.6)
Missing 94 (74.6) 294 (77.8)
30. Type of standard drugs treatment used
Category | 101 (80.2) 353 (93.4)
Category Il / 11 / IV 23 (18.3) 21 (5.6)
Missing 2 (1.6) 4 (1.1)
31. Receiving rifampicin: R
Yes 35 (27.8) 111 (29.4)
No 5 (4.0) 7 (1.9)
Missing 86 (68.3) 260 (68.8)
32. Receiving pyrzinamide : Z
Yes 8 (6.4) 24 (6.3)
No 32 (25.4) 94 (24.9)
Missing 86 (68.3) 260 (68.8)
33. Receiving Streptomycin: S
Yes 33 (26.2) 103 (27.3)
No 7 (5.6) 15 (4.0)
Missing 86 (68.3) 260 (68.8)
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Table 1 Continues

Variables Case (N=126) Control (N=378)
n(%) n(%)
34. Receiving ethambutol: E
Yes 33 (26.2) 106 (28.0)
No 7 (5.6) 12 (3.2)
Missing 86 (68.3) 260 (68.8)
35. Side effect
Yes 16 (12.7) 46 (12.2)
No 23 (18.3) 117 (31.0)
Missing 87 (69.1) 215 (56.9)
36. Treatment interruption
No 47 (37.3) 163 (43.1)
Sometime / often 17 (13.5) 34 (9.0)
Missing 62 (49.2) 181 (47.9)
37. Treatment interruption during the intensive
treatment period (days)
0 47 (37.3) 163 (43.1)
1-2 6 (4.8) 20 (5.3)
3 9 (7.1) 13 (3.4)
Missing 62 (49.2) 182 (48.2)
38. Duration of receiving isoniazid (months)
(In case of latent Tuberculosis infection —LTBI)
<6 4 (3.2) 5 (1.3)
6-9 5 (4.0) 15 (4.0)
>9 4 (3.2) 5(1.3)
Missing 113 (89.7) 353 (93.4)
39. Resistance of Rifampicin
Yes 77 (60.8) 0
No 49 (39.2) 378 (100.0)

89



Table 1 Continues

Variables Case (N=126) Control (N=378)
n(%) n(%)
40. Resistance of Streptomyci
Yes 75 (59.2) 0
No 51 (40.8) 378 (100.0)
41. Resistance of Ethambutol
Yes 81(64.0) 0
No 45 (36.0) 378 (100.0)
Variables Case (N=126) Control (N=378)
(at baseline) Mean Median IQR SD n | Mean Median IQR SD n
42. Age (Years) 49.8 48 30 17.7 126 | 49.8 48 30 176 378
43. Height (cm.) 160.3 161 10 6.9 26 | 160.2 160 9 7.6 60
44. Weight (kg.) 46.3 46 12 9.7 112 | 46.9 47 13 10.5 339
45. CD4% 1.3 1 1 0.5 7 1.3 1 0 0.6 12
46. CD4 cell 180.2 91 217 2601 9 68.1 54 55 80.1 25
count (cells/mL)
47. Viral load 249.7 48.2 607 350.1 3 0 0 0 0 0

(copies/mL)

IQR: Interquartile range; SD: Standard Deviation; n: Number of patients
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Table 2. Odds ratio for risk factor for isoniazid-resistance among pulmonary tuberculosis patients in

Northern Thailand

Variables Odds Ratio 95%C.l. for OR P-Value

1. Marital status

Single 1 0.28
Married/other 0.43 0.36-1.22

2. Domicile
Town resident 1 0.88
Hills men / hill tribe people / foreigner 0.91 0.28 - 2.93

3. Family history in tuberculosis
No 1 0.56
Yes 0.50 0.04 - 5.51

4. Cough
Continuously 1 0.83
Non-continuously 0.91 0.41 - 2.04

5. Color of sputum

turbid white/ condensation 1 0.75
turbid yellow or turbid green / condensation 1.14 0.49- 2.62

6. Sputum
Without blood 1 0.59
Blood or with blood 1.25 0.54 - 2.91

7. Chest pain
No 1 0.47
Yes 1.36 0.58 - 3.17
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Table 2 Continues

Variables

Odds Ratio

95%C.l. for OR

P-Value

8.

Shortness of breath
No

Yes

1.84

0.91-3.72

0.07

. Type of patient
New

Recurrent

4.86

2.50 -9.16

<0.01*

10.

Chest radiograph
Non Cavity

cavity

1.78

0.35-2.13

0.46

11

. Directly observed treatment

Yes

No

0.84

0.51 -1.38

0.48

12.

Type of DOT Watcher
Health care worker

Family member /other

0.73

0.38 - 1.39

0.35

13.

Smoke
No

Use to/sometime/everyday

0.70

0.25 -1.99

0.51

14.

Alcohol consuming
No

Use to/sometime/everyday

0.48

0.08 - 2.73

0.40

15.

Underlying of disease
No

Yes

219

0.90 - 5.33

0.07

16.

Diabetes
No

Yes

0.78

0.25 - 2.45

0.67

92



Table 2 Continues

Variables Odds Ratio

95%Cl " for OR  P-Value

17. Diseases that required immunology

control drug

No 1 0.39
Yes 1.20 0.78 - 1.83
18. HIV infection
No 1 0.06
Yes 1.78 0.98 - 3.24
19. Drug resistant tuberculosis
mycobacterium infection
No 1 <0.01*
Yes 9.19 3.66 - 23.08
20. Non-tuberculoses mycobacterium
No 1 <0.01*
Yes 8.99 1.81 - 44.59
21. Type of standard drugs treatment used
Category | 1 <0.01*
Category I/ 11l / IV 3.30 1.63 - 6.70
22. Side effect
No 1 0.01*
Yes 3.23 1.13-9.21
23. Treatment interruption
No 1 0.08
Sometime /often 2.01 0.91 - 4.41
24. Treatment interruption during the
intensive treatment period (days)
0/1-2 1 0.10
> 2 1.97 0.87 - 4.47

T95% Cl, 95% confidence interval. * Significant level at 0.05
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Table 3. Multivariate analysis of risk factors

Characteristics Odds ratio estimate (95% Cl)i P-Value
Associated with isoniazid-resistanceT

Relapses Patient 5.5 (2.3-13.0) < 0.01*
Not associated with isoniazid-resistance

Drug used: category II/III/IV 0.8 (0.3-2.3) 0.71

TData were available for 486 patients. i95% Cl, 95% confidence interval. * Significant level at 0.05.
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