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Toulsafiaen (drug-resistant tuberculosis) i uilgymsnagnisauanmmguaadlan asdnsawdiolan
laiauaunslidszinadna g nwuaulouny Universal DST (Drug-Susceptibility Testing) 1 tlanTmlsa

v K ] .:qf g % ad . . ;:; Y Y
nnyodnfiinisasanaseuaulivesudeiiaimlindanis genotypic waz phenotypic DST tialwyilay
% z Qs %3 d' 2 v [ (%3 =1 a; 12 =< g v = a
JaulsafomnlasumsSnmigndesmanzauuandignszuiunsinmlaniiafiga ™ nsdnmitlaiToufisy
phenotype L&z genotype 2aInIaaenduInlsnvadie Mycobacterium tuberculosis \NBANENANNREAAG BN
(concordance) wazdszifindszininnmmaseunnulidesnszning genotypic uag phenotypic DST lag
Lﬂ%ﬂmﬁﬂm@;&lﬁaazh\ﬁnm}faaﬂﬁﬁ'@lmsﬁwaa%’ug@ﬁmEﬂLm'd"ma isoniazid 817 318, rifampicin 831 318,
levofloxacin Waz moxifloxacin 742 18 KANNTANHIWLIT levofloxacin a2 moxifloxacin AANURDAARDINH
Fouaz 97.84 uaz 97.71 AA&0@ Kappa ¥infu 0.853 (95% Cl 0.782-0.924) Uaz 0.845 (95% Cl 0.772-0.917)
AUaGU Teflanuranaaasnuluszdudann (almost perfect agreement)® &% isoniazid Wag rifampicin
fianusaansonuadluszdud (substantial agreement)® N1sauas 91.19 uaz 90.85 JAaff Kappa winfiu
0.770 (95% CI 0.720-0.820) L@z 0.697 (95% CI 0.634-0.760) MNa19L §211A13 laizaanfadniu (discordance)
isoniazid 3888z 8.81, rifampicin Yauaz 9.15, levofloxacin Yauaz 2.16 WAz moxifloxacin 3988 2.29
sunpufinusulnaazdunsillulndaesuduadlulndladann (resistant in phenotypic testing, susceptible
. . A ad . o A X . v o o
genotypic testing) L#8331N75 genotypic DST ®1U1IDNAIIIWL ALK UILUABEN (hotspot region) 13
liasaunauninua nansdesniliseaadasiusunnfnsuiundulaslinmnaasiaiugnssnimliafon
1493 Ly (whole genome sequencing) Warhanulamsdesnduimlsavede Mycobacterium tuberculosis
v & 4-5 =i dq/d 6 Y & A Add‘ aa [

ldasauagunsnua® nsfnmiddszlosiaunlfiduewanmdumaienitimunzaulunisanaifede
Tulsnfosmedaslfidnmadeldldnafinnaiuszgndasuindin

suld@RuidaTuil 4 nunus 2568
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NI
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Juwlsadasn (drug-resistant tuberculosis) 114
dymsndynedusmInguedlan a1ngn1shom
AN INMuRUTVRIMTANUENTIN (genetic mutation)
PpilTouuafiise Mycobacterium tuberculosis Rt
ra a a o dq’ Qs g: Y Qs
gl fdseintanlumsriaoseTaulsatiuld Julsa
X v & X a @y ' .
Aoy ldnanisfasnTalsalugemoln (primary
drug resistance) wazn1sdesnimlialuganfiiay
VL@T%fumi%'ﬂmmﬁauﬁ%aagjsmdwmﬂﬁ%’umﬁﬂm
Jaulsa (acquired drug resistance) Feanadulans
Taulsataauazimlsauantaa’ sanunsalinlsadasn
s 6 L o
luflniiuseslszinalnoainasdnisaurdolanlada
ngulszinafiiniszimlsags (high burden countries)
999lana19T w.a. 2564-2568 wWui1 Uszinalng
waaaanan 1 lu 30 Uszinevasnguilidyniimlsa
AL UUI% (MDR-TB) g4 LL@iil’dﬂdB%iluﬂij&lﬂlad
Uszinafnfifgniimlsa (TB) g9 uazimlsafidunus
Aunsdaigaiasled (TB/HIV) §3'° asdn1sawnsiolan
Taianaunzlilszinadnsg auuaulouny Universal
DST (Drug-Susceptibility Testing) 1#eilroimlsa
NNTBTNTINIATIMaAFaLAN V83N rifampicin
M83TNINAFaVBE193IALS (rapid test) wazlunsdl
Aa oA X . .. ¥ A
Afnsavanuininisdas rifampicin 926 93n13
nagauanNivad #n@aeng fluoroquinolones ¢’
ﬂaﬁgﬁmmumu’imisaLMdmaLﬁumimuﬁmIiﬂﬁam
lasanduinafianaamdiine (genotypic DST) U3
@AM BUNLAYITINUNITABLN L% Xpert MTB/RIF
Ultra, LPA &z RT-PCR tHudu dsfianalinazainy
TUNIZFI WARNTNATIINLAWUIEUABEN (hotspot
region) laafia liavauaguisnue MInagauay |l
@0816783T phenotypic DST tHu3T810331% (gold
2K o A o as s .21’
standard) Fvg9diauaanluniiasiaimliafann
& o \ & ,
Wasnnynminaseuany hidesnuaslie M. tuberculosis
v a z a = Qs
complex lagltmaasypaadoluaimsiflen guiu

DNRNINNFIUNFNVDILTILREUINIATUIUANANTDE RS
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M3aeen"” MIanwilianianuanuseandesin
(concordance) 3z sl I lnduasd lulniuasmyaesn
GTﬂufa’mISﬂmadL% 8 Mycobacterium tuberculosis lag
WIsuiBuen isoniazid, rifampicin, levofloxacin e
moxifloxacin wazUsztindIcENTAINVBINIINARDL
anuhdes12893% genotypic WisuLnuiy pheno-
typic DST tiadnsnaiula (sensitivity), AU LWz
(specificity) s'f;d isoniazid Wa rifampicin Wuensnw
’quiiml,uj‘ﬁl 1 (first-line drugs) mié{a g1 isoniazid LR
rifampicin WIBNNH st iuTmlsnaaunvattIwIn
(MDR-TB) n3Gan isoniazid LAsdasRUAINANE
ﬁujfﬂl 898% kat G, fab G1 USLItw intergenic oxyR-aphp
c uazlisTuiaad inh A U@ asn rifampicin g9
Aun1InansWugvesdu rpo B lu@wAs9 hot-spot
region Ao rifampicin-resistance-determining region
(RRDR)"® levofloxacin Waz moxifloxacin a%iluﬂéju
fluoroquinolones Lﬂum%ﬂmfmkmm’;ﬁ 2 (second-line
drugs) 11135011 MDR-TB mlsadasnafia MDR/
RR-TB LLazéa@iamlumjw fluoroquinolones 9t
Tsadnsnnan HPWIUTAATULTS (pre-XDR-TB) MyaeeN
nga fluoroquinolones auﬁmﬁadﬁumiﬂmmﬁuﬁ:ﬂaa
fu gyr A ( o subunit) and gyr B (B subunit) n3dnuil
udszlomidelwunnslaiduumwinelunsidonds
minazauaa hdeenunigthoTulaldainaninzan
Lﬁialﬁfgjﬂ’lEl’qfﬂﬂiﬂé{aUﬂLﬁﬁ;jﬂi:‘]J’Juﬂ’]'ﬁ%ﬂH’]I@UL%’J
ﬁq@ drgfinlanalunssnsmisunis aadas
mMsEsiiaas uazaalomalunisunsizeTmlsadaa
lWgdsny Safioidunalnfisrdnlunisgadyninis
UW3 TNV Il AD N 2 LAz NN T AN BRI
Aerfunanimasauanudesnilisenndosin
(discordance) 3217374 phenotypic L8z genotypic DST
law143% whole genome sequencing sdﬁlam’aalfﬁvl,ﬂgjmi
vnanudhlamsasndwTmlsaueside M. tuberculosis

ldasaungunadlua®’
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Q

aauazisn1sdnu
miﬁnﬂm%ﬁﬂ@ﬁﬁmmﬁuia;ﬂa;jﬂu ol
nagauanuhdous 2 33 phenotypic DST (solid:
LJ media wae liquid: MGIT) ez genotypic DST (Line
probe assay (LPA), Xpert MTB/RIF, Xpert MTB/XDR
LR real-time polymerase chain reaction (RT-PCR))
nnReslfian1sdnsditugasimliaunam lugas
T w.a. 2566-2567 ‘[mﬁﬁayamjwé’mmaﬁmm

Aiazianldsunsy TB system lugtuuulug excel
mylanzitoyaldafifnssmu (descriptive statistics)
TaaTdsunsa microsoft excel 18 UNALT I WIBUAY
Jouaz uazadalEIiATeyt (analytical statistics) b
GraphPad software (San Diego, California, USA)?
lagdiaevatiauadinvaslaian (Cohen’s kappa)
el fiuszdunnusanased (concordance) 55M3na

phenotypic WAz genotypic DST (WHWNAT 1)

Data Analysis

Phenotypic DST
solid and liquid (MGIT)

e

Compare

Concordance/Discordance
between phenotypic and
genotypic DST

. 4

» Sensitivity/ Specificity
> PPV /NPV
» Level of agreement k-value

Genotypic performance evaluation compared to phenotypic DST

nwunion 1.

bility testing (DST)

dumaunsalAs:AwansiUseuisunmsnadaunuloriesns:ndvas phenotypic La: genotypic drug suscepti-
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1. ynmsnagauany hdaen isoniazid, rifampicin,
levofloxacin Waz moxifloxacin @283 phenotypic DST
(solid wag liquid: MGIT 960) 2% solid Lowenstein-
Jensen (L-J) medium ANl UTUD8I8N &9il isoniazid
0.2 wae 1.0 pg/ml, rifampicin 40 pg/ml, levofloxacin
e moxifloxacin 2 ug/ml 3% liquid BACTEC MGIT 960
system AMNLTNTHVDILN &9t isoniazid 0.1 ug/ml,
rifampicin 1.0 yg/ml, levofloxacin 1.0 pg/ml LLag

moxifloxacin 0.25 waz 1.0 pg/mi®™

N@RaU genotypic
DST #2837 Line probe assay: GenoType MTBDR plus
(maﬁ]ﬁu@%a &1 isoniazid L rifampicin) ez GenoType
MTBDRslI (miaaﬁuéam fluoroquinolones)’, Xpert
MTB/RIF (m’a’«ﬂﬁuéam rifampicin), Xpert MTB/XDR
(@i’sﬁ]ﬁu'@%a &1 isoniazid, fluoroquinolones) LLR< real-time
polymerase chain reaction (RT-PCR) (mwﬁu'@%am
isoniazid, rifampicin LLas fluoroquinolones)

2. ﬂ’]iadﬁuﬁﬂLﬁm’mi’suﬁagauazﬁ'@miﬁmﬂa
Tultsunsn TB system uazlua excel

3. mﬁLﬂﬂ:ﬁ?ﬁl’aﬂammﬁam‘muﬁ (descriptive
statistics) MFlUUNIN microsoft excel WazaDALE
EIGrar (analytical statistics) o GraphPad software
fadrefinagauainulidasns 2 5% phenotypic
W8z genotypic DST D319 2we9i isoniazid 817 18,
rifampicin 831 318, levofloxacin W8z moxifloxacin 742
Y "3mﬁ:ﬁﬁayjaﬁsﬁagﬂaﬁmk@éam TH9%
WAl uITwIBLAZTEUAZ, NMIFANBIANURDAARDINT
(concordance) ANINARaLAINN Ida N isoniazid,
rifampicin, levofloxacin L8 moxifloxacin EWINAD
phenotypic W&z genotypic DST lasltafiduali (Co-
hen’s kappa) Iu9uNaLdwIauaziaz k-value (level
of agreement k-value 95% ClI), Usztindszdninw
yasmInasauanydesvad3t genotypic LUy
U phenotypic DST tadszifiuana’ly (sensitivity)
LRZANINNTE (specificity)

4. agﬂNamimiﬁﬂmua:ﬁsluﬁzmuwami
finwn

94

Nan13AN®

Naﬂﬁﬁﬂmiayaﬂszﬁfﬁmaaﬁﬂuﬁi’miiﬂﬁvlﬁ
nagaua Ny hdasauit phenotypic ez genotypic
DST &9il fswindagnananaa isoniazid 817 7,
rifampicin 831 918, levofloxacin LLae moxifloxacin 742
8 ;‘;]Tﬂ’mﬁmﬂqm‘é"ﬂwhﬁu 45 1 wulwATI8uINNIN
lady Youaz 66 ﬂs:’??}g&fﬂ’aﬂ‘ﬁlﬁomaﬁmkﬂgamﬁ
WUIINFA ﬁmﬂu;jﬂwﬁmﬂ%'ﬂmmﬁau (previously
treated) isoniazid 363 318 (%/azlaz 44 .43), rifampicin
364 718 (70u8y 43.80) WAz levofloxacin Way
moxifloxacin 338 318 ($o8az 45.55) (137197 1)

NANIANHIANNREAARDI (concordance) N3
nagaua Ny hdasdIoufiauszningi® phenotypic
L8z genotypic DST WUINTANuFaaAdadIAw G9il
isoniazid 888 91.19 (745 718), rifampicin Ja8a2
90.85 ( 755 314), levofloxacin Jouae 97.84 (727 379)
Uz moxifloxacin $o8az 97.71 (725 318) (U4 1, 2,
3,4)

nanIAns1AN ligaaaRadns (discordance)
maamwmaaumm%@iam isoniazid, rifampicin,
levofloxacin Lag moxifloxacin tU38uLAsuIznI193D
phenotypic L8z genotypic DST lasfimsusnnImasay
sudazTie Dnadsi wuaaligaandasiu isoniazid
o882 8.81 (72 318), rifampicin Y0882 9.15 (76 38),
levofloxacin 38882 2.16 (16 37®) Az moxifloxacin
Souaz 2.29 (17 111) anulizeandasiudulnai
wmuﬂugﬂLLuuwaﬂTuVLwﬂ??aﬂﬂLL@iwa%IuVLwﬂVLa@im
(resistant in phenotypic testing, susceptible genotypic
testing) isoniazid WUTaHaE 5.75 (47 314), levofloxacin
WUTasaz 1.48 (11 718) WAz moxifloxacin WU3BHaY
1.62 (12 378) ’3u rifampicin wugmmuﬁvl,;iaa@ﬂaTad
fusulngindunsflnindhdosudnailulndaasn
(susceptible in phenotypic testing, resistant genotypic
testing) Wu3asaz 7.10 (59 18) (3UN 5)
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misaoi 1. dayaus:HRvevyUosdrulsanlanagaunoulosias isoniazid (INH). rifampicin (RIF), levofloxacin (Lfx) ua:
moxifloxacin (Mox) R28238 phenotypic lla: genotypic DST

9191, I (mean, year)
Ll

LN

CHRHERHIVEY
Hihofinsinwannan

Y d‘ o e as
A2aiNas N

aug luvzy

817
45

542 (66.34 %)

275 (33.66 %)

240 (29.37%)

363 (44.43%)

148 (18.12%)

66 (8.08%)

45
557(67.03 %)
274( 32.97%)
257 (30.93%)
364 (43.80%)
144 (17.33%)

66 (7.94%)

45
487 (65.63 %)
255 (34.37 %)
198 (26.68%)
338 (45.55%)
140 (18.87%)

66 (8.90%)

Isoniazid Rifampicin

8.81%
a\

91.19% 90.85%

m Concordance = Discordance m Concordance = Discordance

7]
=
Sl
N

wan1sAnyIAdIUEaNAaaVNU (concordance) Uav wan1sAnyndWdanAaavnu (concordance) Yov

[{2]
<
5.
—

msnadaundulosiaen isoniazid IWUSBUIRBUS:NID n1snadaundulosesn rifampicin WSsUIRgU

35 phenotypic l1a: genotypic DST TUNNSMSI0ITDAY S$:1137038 phenotypic lla: genotypic DST Tums

srulspnoen nso0dt0dgdulsARaEN

55



nwdmsad u ASgdo na:=Anu: mnsaisdulsa [sAnsavanna:iasuitodInno

Levofloxacin Moxifloxacin

2.16% 2.29%

m Concordance = Discordance m Concordance = Discordance

§Uﬁ' 3.  wamsfAnundwaannaavnu (concordance) Yoy g,Uﬁ= 4. wamsANYIAIUEONNABLNAU (concordance) Yov
msnnaaundulosiasn levofloxacin WUS8UIfigu msnagdaunulosiasn moxifloxacin 1WUSgUIRgU
$:nd103s phenotypic l1a: genotypic DST Tuns $:n31035 phenotypic l1a: genotypic DST Tunis
ns03URAgIulsAReEN nsovItRAgAIulsARoEN

INH RIF LFX MOX
(n=817) (n=831) (n=742) (n=742)

Susceptible in phenotypic testing, resistant genotypic testing
m Resistant in phenotypic testing, susceptible genotypic testing
m Resistant in phenotypic and genotypic testing
m Susceptible in phenotypic and genotypic testing

§Uﬁ= 5.  wamsAnuwnowlidanndaniu (discordance) yavnisnadaundwlosiegn isoniazid, rifampicin, levofloxacinla:
moxifloxacin 1US8UINEUS:NI03S phenotypic 1a: genotypic DST AUNMSUENNAGBUENIAA:BTATUNISNSIDITDAE
Stulsnnesn fgo: INH = isoniazid, RIF = rifampicin, LFX= levofloxacin, MOX= moxifloxacin
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nsdsziindssintawsasnminazeuanula
@087178973D genotypic LNBUNUAD phenotypic DST WU
Juan1snasauayladesn isoniazid, rifampicin,
levofloxacin W&z moxifloxacin Aa14'1 (sensitivity)
082 92.4, 97.4, 82.3 1laz 81.0 AMUAIAU ANNI UL
(specificity) 3088z 87.5, 66.1 LAz 99.3 @MUA1AU
NIUTL LA IZAVANNROAAR N WUAINANITNAT AL
anulidesUSouAnusening phenotypic Was
genotypic DST WuU3Nan1snagaua 1N lIdasn
levofloxacin Waz moxifloxacin §AINNFOAARDIN
luszdu@nnn (almost perfect agreement) Ha1&8a
Kappa iU 0.853 (95% confidence interval 0.782-
0.924) Lz 0.845 (95% confidence interval 0.772-0.917)°
NG FIUANNREAARBIVBINANINATELUANN ]
fa8n isoniazid WAz rifampicin agﬂm:é’uﬁ (substantial
agreement)® AA1806 Kappa Lvinfiu 0.770 (95%
confidence interval 0.720-0.820 ) w8z 0.697 (95%
confidence interval 0.634-0.760)° AU (AN5197 3)

M1s1on 3.

39190

asnmsawtalandulouny Universal DST Wiziin
Titheiulsannnodifiomiaranaseuanalide
ﬂﬁmaaL%afmIiﬂﬁ’J ek genotypic L8z phenotypic DST
Tunsasranageuawlivesen rifampicin lunydid
MIATIINLINTANTRBEN rifampicin AxdaIiNINAFEY
anuhaes mmjw fluoroquinolones Lazenia second-
line injectable drugs (SLIDs) \duatirassie Jagiiu
Tudszinalnounnnwimlsaursmainiunmsanaiulse
o‘%amImUmﬁﬁmﬂﬁﬂmaa%%ﬁwm (genotypic DST)
HInnsaTewn BuiiAsadasfunsaes 15w Xpert
MTB/RIF Ultra, LPA uaz RT-PCR (Jludu Safianal
LLa:mmfﬁ’wwa:gmLLa:”Lﬁwamsmmﬁnm% WAENNTD
ATIINUFUAUIE HAaEN (hotspot region) baanna 'kl
ﬂsam@uﬁmm onavnlwliaansaananunsaes
vasgtaimlsaldlunienme dldgnisnununs
InBuazn1ITanIa symlsnaannluimunzay
FoiiunInesauanudasndau3s phenotypic DST

namIUefindsesintmnuazUsziduszduanusaansasnusaimInagauany hdagn 35 genotypic

Wounu3T phenotypic DST lunsariaifiasaiulsadas

Resistant

Susceptible 47 175 222
Resistant 640 59 699
Susceptible 17 115 132
Resistant 51 5 56
Susceptible 11 675 686
Resistant 51 5 56
Susceptible 12 674 686

Alda:

INH = Isoniazid, RIF = Rifampicin, LFX =

PPV = positive predictive value, Cl = confidence interval

Levofloxacin, MOX =

78.8 0.770 (0.720-0.820)

97.4 66.1 916  87.1 0.697 (0.634-0.760)
82.3 99.3 91.1 98.4 0.853 (0.782 0.924)
81.0 99.3 il 98.3 0.845 (0.772-0.917)

Moxifloxacin, NPV = negative predictive value,
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=3 o A o o s z d! | ad
Jvdelanuaanlunisaaialsadosn Taduis
¥1A331% (gold standard) uaeaslTammwnragFUaH
A . 2 oA 1 1-2,4,10
WIDNUINNINRHILADULBNITTIITUNE

Isoniazid
msenmitldszfind s ansawsasmsnasey
anntdeasn isoniazid @835 genotypic WsUAY
phenotypic DST wuiniau'ly (sensitivity) Tooaz
92.4 URTANINNIE (specificity) Toaas 87.5 31N
NN3AN®Ne9 Tilahun et al.’, Getahun et al.”? uag
Wondale et al.” Wui1n1Inasay genotypic DST
(LPA: MTBDR plus) tfigUAU phenotypic DST &
auh (sensitivity) $a8aT 42, 96 LAz 33.3 ANNANGL

5,13

AU (specificity) LHNTwAiSasas 100%™ M3@NEN
HlaU L U IR AR BITUYBINANN TNATE LAY
e isoniazid 1WSpULAinuszHiNg phenotypic Laz
genotypic DST WUIHAMNTOAARDINY 30882 91.19
JeA1&0& Kappa Lvin1u 0.770 (95% confidence interval
0.720-0.820) a%ﬂui:ﬁuﬁ (substantial agreement)
INNNTANBIVRY Bonsa et al.? uaz Aung et al.™
WuINlANNReanaa i wluIzAuANIN (almost perfect
agreement) JeN&0id Kappa LYinnu 0.86 (95 % confidence
interval 0.70-1.00% L8z 0.99) (95% confidence interval
0.96-1.01)" @uAAL UazN1IANEIV Tilahun et al.’®
wuflauaeanaeInulussduUrunand (moderate
agreement) Ae&fi& Kappa LYinNu 0.56 (95% confidence
interval 0.36-0.76)

fIuKanIInasgaunNladoyn isoniazid N

D.

Il [ % . = X
lizaandainn (discordance) Ya3N13ANLEIU WY
Jawaz 8.81 dulngandugduvunailulnddonud
nadlulndlidasn (resistant in phenotypic testing,
susceptible genotypic testing) ANNNITANB1VD
Bonsa et al.2a7u lsigaanaains (discordance)
wuasaz 10.5 Hannaannliseandasiuiiiolu
di = L 6 a .2;’ d’ o oA ::; ni 1 [}
Luad‘iﬂﬂ&lﬂ’ﬁﬂa’]Elwuh;l,ﬂﬂ“ﬂu‘ﬂ@l’]LLﬁudﬂuauﬂvL&IIﬁ

Kat G (nonsynonymous mutations in the kat G gene:

58

high level isoniazid resistance) LL18< inh A genes (low
level isoniazid resistance) L% ahp C, fabG1 a8z ndh
genes FININAFAU genotypic DST (FL-LPA: MTBDR
, o X & o da
plus)VLSJﬁ’]&l’]iﬂ@li’)ﬁ]ﬂ]ﬂﬂ’]i(ﬂE]&I’]IuL‘]IEmEEJJF;JE]&J‘Ylllﬂ’]iﬂ
m&lﬁuf (resistant subpopulations) YPIAUAUIE U
fananile s i leanaminasevhdeslaau (false

)2 aganvemidolan (WHO) ST aunsin

susceptible
lun1sifadsidesdusasnisnasauainnlides
isoniazid M35 FL-LPA lun1sasiafudesn inh A
wae kat G G9fianula (sensitivity) Seoaz 85 1puiy
phenotypic DST (MGIT) LLa:ﬁmwﬂfﬁLWW:gd (specificity)
wazkuzn IR LT3 phenotypic DST (MGIT) Lw3Ta984
(reference method)°annnsaneituaadliiAninng
nagaua NN das isoniazid @a285% genotypic DST
= 1 d‘ = aaAa o e .&’ 1

fanuindefalunisamadifadsimlsafosudly

a ' v  aa .

yansmnInasauayhidesna183t genotypic DST
anv3zlia lhdasnUaawle (false-susceptible) 39A735
AVININARBUANN NABE16283T phenotypic DST
(MGIT: reference method) tNaasatiuduinlsnfasn?"

Rifampicin

mAniinuimneseuanyhsam rifampicin
Aligonndosin (discordance) 32%714 phenotypic
ILee genotypic DST Ja8az 9.15 ﬁaul%tyﬁ):l,ﬂugﬂl,l,uu
nai TulniThsasudnad lwlnilaasn (susceptible
in phenotypic testing, resistant genotypic testing) Wu
$ouny 7.10 saunaminasauiiduaillulnddesus
nadluwlnidlidasn (resistant in phenotypic testing,
susceptible genotypic testing) WUTBEaZ 2.05 3INNTT
Anvvad Zegeye Bonsa et al.? WuANY higaanaad
N (discordance) Jouae 10.5 ﬂ’]iéa &1 rifampicin lag
ﬁavl,ﬂﬁ]:l,ﬁ@mmmslﬁuﬁ:“?iu'%nm@ﬁ L1119 81bp RRDRa
rpo B gene (hotspot region) a%ﬂu codons 531 (%aﬂa: 58),
513 (39882 25), 526 (Sp8az 8), 511 (7auas 8) WA
138 codon 522 (laisaufis silent mutations)®"’ ER

MINAROLA287D genotypic DST 32ATIIRE% rpo B
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Ay TasRUNTA N rifampicin l@gn1saanLUL
probes ATIITUATURUINIINA1LWUT (hotspot region)
fwvlduasil Soludasiarasdismiamefivnliase
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Unau'let (false- resistant) 1% N3MINNTAALTaT4l5A
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lumsaﬁ)%’Uﬂwi@fﬂLmﬁmﬁﬂmﬂﬁufﬁu rpo B 31U
InnTaunwla LL@iﬁ"LaJ'mminmaﬁ]%'umiﬂmyﬁuﬁj
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s v =1 a o 6 = d’
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88 HONUIITAULNIL RRDR LAEINANLNBITRINY

& . L.oaA v  aa )
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o . . v =
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8 a v Qs v
et al® WUAANNURDAARIN® 38882 100
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(WHO) leuuziinlias13881933015790 7835 Xpert MTB/
RIF Ultra §2uninasauanyhidasnaisds phenotypic
DST (MGIT) I¥nan1snagavaia liisaiiadnsy
&’ o & ., =2 v va A
\BaUIRIBNUT (isolates) 39 dianaunzlilditng
NaAIRERUINITN (DNA sequencing) U884 rpo B 19
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fnw1va9 Viksna et al. WUIIHANIINAREUAINN
! . « . . . . a a 1
@ag rifampicin Waz isoniazid LWIBULNYUIZAING
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ROAAABINU Ta8AT 100 TIN5 3T whole genome
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Levofloxacin uaz Moxifloxacin
Levofloxacin W8z moxifloxacin Lﬁuﬂﬂﬂéj&l
fluoroquinolones (FQ) @atdusnWuguwaagildluns
%ﬂﬁ:ﬂ;‘Tﬂaﬁmiiﬂﬁaﬂmmwmu (MDR-TB) 22£/U3
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. dl o s 6
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5‘:ammju FQ Lﬁ@miﬂmﬂﬁuﬂuﬁu gyr A lLee gyr B
Tasiawzas1989luu311m quinolone resistance-
determining region (QRDR) SRR gyr A (codons
74-113) ez gyr B (codons 500-540) LﬂuaﬂL%Q%§ﬂ
maom‘ié{ 281 FQ TBGL%Q Mycobacterium tuberculosis
MTB)Z? Tl i gyr A Bailudwilmans (target

gene) Nfiumalikun1sfionnves FQ wnfige w1fild

1 [%
o o o

SnenieduiiTalsafidenonuni lasunswamann
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60 linsunsnateWutluuiiin QRDR w838 gyr
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mydnwitldtsziulsansnwuess genotypic
DST 18Uy phenotypic DST WU levofloxacin &g
moxifloxacin §a%'1y (sensitivity) Sauay 82.3 waz
81.0 @ANNAGU UANNINNIZ (specificity) LTINNH
o882 99.3 LazNIUILAUANNROAANDINUVDIN
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adﬁmgdi%%aa:éam““m
mfeduifasdusasnmnageuanylidesn
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WsuAy MGIT DST & nSunisnagauanulidasn
@875 phenotypic DST ﬁmmuw‘%‘aﬁaga FIUBEUN
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a7l
=1 dQI 1 = =
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fa180i@ Kappa Lviniu 0.770 (95% ClI 0.720-0.820)
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Drug-resistant tuberculosis concerns a significant public health challenge globally. The World Health
Organization (WHO) recommended for the establishment of a universal drug sensitivity testing (DST) policy
in endemic regions globally, permitting infected patients to get tuberculosis drug sensitivity testing by geno-
typic and phenotypic approaches.'? This facilitates the timely treatment of patients with DST utilizing the
appropriate medication. This study comparison the genotypic and phenotypic DST of Mycobacterium tuber-
culosis to assess the agreement and performance between genotypic and phenotypic methods for detecting
drug resistance. A sample from National Tuberculosis Reference Laboratory were included, comprising
isoniazid (817), rifampicin (831), levofloxacin, and moxifloxacin (742). The results indicated that levofloxacin
and moxifloxacin exhibited a concordance of 97.84% and 97.71% with kappa values of 0.853 (95% CI 0.782-
0.924) and 0.845 (95% CI 0.772-0.917) respectively, signifying almost perfect agreement between pheno-
typic and genotypic DST.® Concordance rate between phenotypic and genotypic DST results was detected
for isoniazid 91.19% and rifampicin 90.85% and signifying substantial agreement, kappa values of 0.770
(95% CI 0.720-0.820) and 0.697 (95% Cl 0.634-0.760) respectively.’ In contrast, discordance between ge-
notypic and phenotypic DST for isoniazid, rifampicin, levofloxacin, and moxifioxacin were 8.81, 9.15, 2.16,
and 2.29, respectively. The most commonly found discordance pattern is resistant in phenotypic testing,
sensitive in genotypic testing because the genotypic DST method can detect drug resistance gene locations
(hotspot region) with limited coverage.”® Consequently, whole genome sequencing (WGS) technology may
be employed to address this issue in the next stage. This study serves as a guideline for medical laborato-
ries in selecting the appropriate methodology for DST.



