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There are many laboratory methods for confirmation of the diagnosis of pulmonary tuberculosis with various
sensitivity, specificity, advantage or disadvantage. The objective of this research is to study the validity of the
polymerase chain reaction (PCR) method of the sputum for the diagnosis of pulmonary tuberculosis in cases of
HIV-infected patients, compared with the sputum mycobacterial culture as the gold standard. Patients who were
diagnosed as having pulmonary tuberculosis and HIV infection with the mean CD4 less than 200/mm’ during 1
Sep 2013 —1 Sep 2015 in the department of Medicine, Maharat Nakhon Ratchasima Hospital, were retrospectively
studied. Only 93 patients who had concurrently sputum tested for PCR method and biological culture were recruited
and 84 of them had positive culture for M. tuberculosis whereas 9 had negative culture. The calculated sensitivity
and specificity were 90.3 % and 100 %, respectively. The positive predictive value and negative predictive value
were 100 % and 0 %, respectively. Likewise the sensitivity and specificity of sputum AFB stain were 86.0 % and
100 %, respectively. In conclusion, The PCR of the sputum for TB had very high sensitivity and specificity and

should be used after negative AFB stain. Furthermore, it was able to detect the mycobacterial resistance to Isoniazid

as well as Rifampicin leading to the early and proper management for tuberculosis.

Key Words: PCR for tuberculosis of sputum, Mycobacterial culture, Pulmonary tuberculosis

]

unin
Jaulsadlulsadanendaauazid uilgym
assugy Wuaunguesnisihonazmsaely
A o Y o o =)
warelszma aungninliialsandvunidym
T lan riiesoinmssziaveslsawead A
eIV NMITONGN LAZUTINUAABU IS AaoAIY
@ Y Y A
myazasdyrita lsaveudmhnassugyly
sraumg 9
anunisal i Isnveslantlagiiu Hd0e
@ Y = & g 1 Ao o
Jalsalszna 12 auau Asaniialungunmas
k4
unsiwe naz Tunaazidihelnidszum 8.6 du
au diheia Tsaidedinlazlszana 1.3 duau®
4 @ [ 9 ] ]
pansouislanda lneldeglungu 22
1 9
Pszmanidaymia lsaganaauai) w.e. 2541 lag
Y
TuaudioIvilunguilszimemani aaiflu
Uszumdosaz 80 vesdilrenalan Uszmenil
dihedimTsaumnngalulanldun dude so9aqn
Ao u Aelidihelninu 1 duauaed) Tuil wa.

4 o ' S Y [
2555 paamseua Tanaiadn nelidiedalse

1 L= A A I @
s191vy Uszua 80,000 518001 oA UEAT
LV 4 1 1
9UAMIal 119 aolsemnsuauny ganlszma
U =3 1 (2)
ALIUANVI5ZIMADa 30 1
ya ﬁ' a A 1 a d” [
Aaarelor 1ol (Tosaenisanioinlse
1 a 1 ] <3
wnnNAUNA 20-37 191 uag i lsailuamg
o a Ya 4 <
WanvoINsdeTIn ludaaioos loanaTan luil
WAL 2554 (518970 & JUN 27 YUIAN 2555) WU
9 PRl o Yo 2
Fowaz o1 veudihedm lsanniszanlasums i
o =4 a A 1 A dy
M50y nazdusenasivaenlsingaaye
a9 ya dy aa
led Fovaz 15 uazdaadeny lodNasiany
1 Yo % @ Y Y
Ty 185umsaansesimTsadosaz 90 Ndieims
o Yo aa o Y L
madeonaz 185umsnsiniineseeas 68 wuIuiu
o Y 9/4'11 Yo [ o 2)
Jalsndovaz 15 vouun lasumsaansoaialsn
a dy ~ ~ 9
Tsndaonds Tomannuuiningalugiloe
o
10Ad D M. tuberculosis 1oa tazuenilen 112,519
9
318 (50802 29.9)"
A
a o Y a [
msaaaees o3 1t lenmanaialsa
1 o I Y { ] {
Nelag T Tsadlulsaunsndounnuvssiga lu

k4 k4
daarooylod lulszmalne iwoinlsarm 1



@ Y ax . . EAl Aa X =
M3ns1Ialsnlonndes polymerase chain reaction mmmmz“lu@ﬂaﬂmm%mw"lm 87

dy a A o a < ds! ya dy
ooy lod Imsduiinlsanvu ludaaeor-
dd‘d a9 'o a dy [
Toaniigiumumaznumsaadoiulsauen
2 2 e )
UoanuUY LazATIINLAD I UEaNrEIINMTIoN
9
Acid fast bacilli (AFB) 119823 M3AA¥03 AU
dy = [ o Y an [
vouroy 107 uazinlsamlinmsitanouas
Y
msquasnufielianugenuniu® luse-
wea'lng Ansidaneialinlea 910150329
k)
uvenurelszundooas 63 HAZOATITIU

H i
S AaA

e “l O)

anaelufud Aimsszuaveusensle’
(Y] d =
Jngiszaanveamsanm

Any1a11'1) tazANUTUNIZUDINTATI

as A Y dy o

@Yz 1825 PCR oAU 1¥o o 1satlealu
Yya dy =) =~
Aaaeoy 103 TuTsanennaumssuasswdn

MOINANIIN
aAa W W
ﬂ1§3“§]ﬂﬂ]tﬂiiﬂﬂi’)ﬂ
Definite diagnosis pulmonary tuberculosis
= Sld'd a dy A 1 ds!
HUYNI IZJJ‘VHJﬂ1i@]ﬂl°]ff]1/llﬁi]ﬂ$ﬁ\1!1/‘ﬂ$"llu
dy (3 A A aa d' o
L%B’Jﬂ‘liiﬂﬁ‘iﬂhWa@iﬂﬁ]ﬂNWﬂ1ﬁ’Jﬂ81ﬂﬁuﬁJﬁ1§u
k4
MIARALYO 19U molecular line probe assay
Probable diagnosis pulmonary tuberculosis
WA gnlieims/emsudainiiade
g d‘ 1 d‘ A = a
’Jmi‘iﬂ 2INMINNUUDINGA AD "lamawmmu 2
o 4 =l A A
gUa e19aliemsou q meszuuniels (melen
< < 3 4
puen lothuden) tazmieoimsni ) (ileens
1 @ 9 A A 1 =
HIrUUNaa l1611 1YN999NADUNDNNAY DOUINAY)

1 @ a a J J
SWAUNUANNRaUnAveLENHmTI BN Iﬂﬂ LWNY

Yo 'y 1 dy
A5ne uadow AFB luauve lunuide
4 a wva d‘ a d

mMsasramereslfuamsinednsigh
% &, (Y]
AUUB IR

A a1 Y v
1. MSATIVHUF B IUTITINTIVAENADY

d
9aN33AY (Microscopic examination)

X a v v

11 M5AIH Y o lUT 3T I3 I9AI8Na8

d . .
PANIIAUTIINAY (Light microscopy)

Acid Fast Bacilli (AFB stain) 790150529
LAUNEHS 0A9d9ATIVA8IT Zichl Neelsen (ZN)
Y Y 4 dy I 1A =
A8NAD99aNI TAUN U UUNITLUAIINT Car-

1 4
bol fuchsin tag luannsodeenldaleueanssed
{ Q{d = 1 a3
Ngn31lunsa (Acid alcohol) 3eiFenINIIU acid-
fast bacilli (AFB)
X a 1 v P
1.2 MIATIVNY R IUFITINTIVA LN DI
d
ﬁgamiﬂmmuﬁmuaa (Fluorescence microscopy)

A9 993992 A0IHIUMITSoUAIB A5 B4-
werd (Taaan 1119 Auramine O) 118199013 3998Ad04
d‘ (% A Y o dy d‘
NATIATINIVANTITeaEa lda Ny U UeN

Qddy I aa a
ATNVINNNTATIVIBY denuEluuuaniSortia
VoA A A A A A A A A
UNINGE DIUEITVYD HID TN UNADIVUNUM

2. M3y Il SANNTITINTID (Myco-
bacterial culture with drug susceptibility testing)

I A A A o v 9

Wudsnuau luazanusumizasudig
g9 (80-93 % uag 98 % mwud1al) ez 1d

Y YA 4 ad A
pavazny el dans 19y azliireiiieq 1o-
d 1 g’.; < dy [
100 raam1uy Iagnaldaismziresalsa
Y 9 2 Y
a3 lanalue1msmiz@e e N solid
1 2
uag liquid e Iaena lUmsmzieuue1is solid
Yy Y YN ¥ ¥ <
22 ldwatn i liquid A9UMINABINITHALS?
X A v .. .
saznuany hveare asaenly liquid media
2 v 1
f#rsumsmzelurasa (Broth media) 110
2 Y )
Buseuiimsmnz@esluszuuna1m1sons
v 2
Tumas Ay Tansomuiiuiuvouyeld 1wu
BACTEC 460TB ttag BACTEC MB9000 G?\ﬂ‘]gf}
as (% dy A
5M3759990 14C lunaoamg¥e 130 Myco-
bacterial Growth Indicator Tube L& Septi-Check TB
system c]qulmﬁmmmimummmu fiRatuly
waamIziEe annsansteniae 18l 2 Flan
S Mt et lsasnEmini



88 AT ITINONNANHITFUATIFAN VN 40 UVN 2 WouMIAY - FINIAY 2561

3. msasamlaagad ailuaiulszneu
VD150 (Molecular testing)

3.1 MIA929 Gene Xpert MTB/RIF assay
DIAIHANMTIABINUNUNITATIV NAA assay B9
I o . . A .

A UnIVEIEIIUIY nucleic acid 283D real-time

9

polymerase chain reaction (RT-PCR) HIUADUA
9

A9 NMIAALAYD LENAIU nucleic acid BN

MIANUIND 1T ATIINLY UARNUUANAIS
9 r )

YOINIATINITHUAD WIBIWNTIUIY nucleic acid

< S 1 A a ' 2 &

NIZNAINUD gene TUIFOITENI rpoB gene LU

PN 3 v J o f
gene MNATUIINMINABHUT I ITITod 15D

] Y 9
fue rifampicin NNUYUAIY AU UNINATIVNN

{ o < o y

gene 1A 1A UMIATI9 RT-PCR Nazsin1v 1ana
Y

M5IHINeIU 15 LaLiENNTIVONDINITABADE

. .. A oy

rifampicin V04¥0 JAA1Y

3.2 M3A339083F Line probe assay (LPA)/
PCR 01/8%anN15 PCR/hybridization 1{ion33991
v Y ]
suarvveure i lsaludeaensnlunanfeiny
S { o o o ¥
AIUEIUVD nucleotide THBUNFUWUT AUMTADN
(single nucleotide polymorphisms: SNPs) 1¢dems

ad;l’ o = ' 9y
A329351 WHO 5uU509111 .91, 2008 11 1¥052911

dy 9 [ = dy Y o
amzaemdmuialsalunsainuiroudd tazaade
' I FY = @
Maziilu MDR-TB lanadn1sasav LPA Tutlgiiu
10g 2 LDUAD INNO-LiPA Rif.TB test 1az Geno
Type MTBDR plus test

NUNIUITIUNTIN
m3taneiu Tsneadremsauauvizdon
o Y < [ IY) 9 129 o w
AFB 1'1a019 s1ai5 ez lududon uavoiing
Ao o A A A 1 '
wanelsemsndrngigene Jaam ) luntiven
Y Y
Yuegnuanugnvesinlsaluguyuiu 9 uay
9 v
e TUIaInI 19 Mathew taZAMIE WUAY 10
(12)

nazANUSINIZEesRT 67.5 1Az 97.5 MNAIAL
2
lunquiaaiyeooy1e? Cattamanchi uazame Wy

$ouaz 51 uaz 99 audiau"”

Kivihya-Ndugga
uazAMz WAL 11919150599 sputum PCR for
1 EAl S 9 A = [ U

B lunquiiheey 1o Sovaz so illofisunungw
Ao ldniinnnuhiesay 95

Tufagiiuilszmalne1diin15 890599 Gene

' Y ¥
expert MTB/RIF assay iU 119399100 A0
a R X o
Thgaunfluse Nasrvaunzudr linude nazdl
Y
11N172ABEN Rifampicin 1darennu 1y uagaiy
. - axda o g
SumizvoamsasnsIndune Tnedsi lungudihe
@ A v dy Y
Julsadoanasruaunz lunudesinnsdon
AFB U84 Reechaipichitkul agnte Ao Youaz 83.9
waz 92.1 mway"?
4 Y

Joyaninosamsouiolsn anwlininms
asauve 1aeds PCR Ao winni13osaz 95 lurg
2 & D, = v
NAUNENIFDIIN AFB Haz S0z 60 09 70 Tuf

2y ' & ° Ay = (©)
TIEJ’E)‘JJ‘INW‘ULGI)'@ ANUIUNIE AD IDYAL 98 DI 100

IEmsanm

1. dsztanvesnuIae

WumsAnudoundusaiingzn (Retro-
spective analytic) Hil010% 107 A7 5Tsn1lon il
Anpanu lazanuT Iz vednIAsIE NN
1875 RT-PCR Lﬁ@wu%aﬁ’miﬁﬂﬂ@ﬂﬁluﬁﬂw
BEAGE

2.1l5z3 05T

Inclusion criteria: lﬁjﬂjﬂm%"lﬂ%ﬁllﬁlﬁlumi
Ineiulsnden uazlaaaurizasin AFB
stain, RT-PCR for TB azdumzito T lsadaud
Fuit 1 fuenew 2556 89 1 Fuenou 2558 149 PCR ju
Anyplex MTB/NTM Real time detection version 2.0
VDIUTHN Seegene uazmzide o lsn (Culture)
iy liquid (MGIT) media

Exclusion criteria: ﬁﬂaaﬁﬁﬂsﬁmu
nyszdiouliauysal



@ Y ax . . A Aa & =
m3snsvialsnleaniods polymerase chain reaction mmawﬂu@ﬂaﬂmmﬂfamﬂm 89

3. 0NN IVY UNUNDIYINT TN TIINEA
UMIIFUATIIY TN
ad o A
4.950UHUMS
1Y I T A
wadireeeniily 2 nquae
9 A A
4.1 gieerlodNinanisasinauney
k4
< '
el uLIN 1azdInIIe PCR
9 A A
4.2 gilreerlodNlinanmsasinauney
¥
I 1
mzireluay uazdangdn PCR
= dyd
Gold standard TUMIANYINAD N1IATID

e SNt (Sputum culture for TB)

MIMUINVHIAAIBENI
Won1sszyraaidaduveallszving
] ] ) I ]
nauRed mizanny ltazanusuwe dua
1 Y
dadiu Falgasmamuinall
(% < )
N=n x100/ ons1M3ilulsn Tagmiuiw n,
- 2 _ 2
NNGFAT n = (Za/z) P (1-P)/e
N= 1119620819
[ Y3 ~ 9 '
n=dwaugdiilulsalu nsaldesnmsmen

P= manwy o (sensitivity)
A= ANUAANDIAYOINITFUAIDGIUND

U9 L¥INT

)
san
=
.
]
Ne
RO
.

ANUNIZFUVDIMTUsEuRA

o
Il

4 @
%@Hﬂ%?ﬂ@\‘]ﬂﬂ'ﬁﬂu'lmﬂiiﬂ ﬂ'ﬂllhl'm'lﬂﬂ'lﬁ
as A ' Y
Gl'i')mﬁi]ﬂgjﬂﬂ?ﬁ PCR A W1NNIIDYAL 95

allowable error (€)=10%,Z,,. = 1.96, 0731

an
matnalsaminusosas 29.87

n = (1.96)° 0.95 (1-0.95)/(0.10)° = 18.24,

N =18.24x100/29.87 =61

a Jdy aa

MIAINTHYaYaNaaa

MINATIZHITAUITTE8 (descriptive statistic)
TAg3181UNATIUIY 088 DATIAIU AR

ANIsegIU ANDeUDUNIATIIY tazdo Taely

Tals1tnsy SPSS

Y A b4 a
YoRITUNAIUDIUTI TN
185 UouIAIINAMENTINNMTITOFTINNT

298 15aNeIVIAUHITIFUATT BTN

NanISANYI
S Y1 g’/ d'a dy =
UiThenang 232 510 NAaeey o uay
1a5unsitadeialsatlea senine 1 Aueey
= % = d‘
2556 D4 1 NUEIBU 2558 391 2 1 9191008 37+9.17
I I a
U duane 163 519 (Govaz 70.3) Wuna 69 310
] ’ ' 2 o Y
(Fovaz 29.7) amlnailsznouoITWTUIN 193
9
519 (39992 83.2)
Tsatlszdandu q Inuswunigans -
9 A dy [
MU 9 518 (Fowaz 3.9) 399831170 1n11e (5939
6 518 (5owaz 2.6) luwiiuluasaialnd 4 318
9 [ a A @
(Gowaz 1.7) ANwAUlaNaga ¥3e lanandn
1 Y v A A A o <
081902 3 519 3P8ay 1.3) Faawile 1o ALULT
9819082 2 319 (50802 0.9) 15AMADAIADATNDY
Wi IsageanTilanes odwaz 1 510 (Fovaz 0.4)
Aunde CD4 13178+159.1 fihwlasuendn e
WINoU Hied 43 518 3o8ay 18.5)
s o { v W
agisgleann lanuialsa (typical CXR
A A A a . .
for TB) A® Hsealsanleanavuuu (infiltration at
2
I
upper lung), tiatoalluInge (cavity), milliary
o v s o A
pattern 111U 178 518 (50002 76.7) wWnFIs6UoaN
" Y o o 9 4 o
Tuthausalsa 32 318 Gesay 13.8) uazeAFISE
1/p@1lAd (Normal CXR) 911471 22 518 (Fowaz 9.5)
A Y A Yo s @ A s
1d1hen 1asumsasiendisdnouiuaoilon
<3 o
16 518 (F08az 6.9) 1] Consolidation 914U 11 518
($ovaz 68.8), Cavity 2 518 (3ovay 12.5) ua
9
Nodular patterrn 3 518 (39892 18.8)
[ d' 1 9 v d' ' ﬂul
Sulsaventoanwusnlaun Naeuiin-

A ) A4 g
1Ma99 60 519 (39902 25.9) NYDHUTNBY 7 318



90

NFAT ISINONNANHITFUATIIFAN VN 40 UV 2 WuMIAY - FINIAY 2561

Yy

A v A 9
M1319N 1 mauﬁawmmwﬂw

] U

13 v
U (F0802)

d' o Y AA o
AN 2 Llﬁﬂ\‘lﬂ?ﬂ?“@ﬂ?ﬂﬂﬂ?ﬂﬂﬁﬂuﬂﬂﬂﬂﬂ
PRt (Extrapulmonary TB)

Sex
- Male
- Female
Age (18-74 1))
Occupation
- INHAINT
- Fudn
- FUTBMI
- inGou
- UnUY
- inlny
- M
- withu
Underlying disease
- No underlying
- Diabetic mellitus
- Hypertension
- OldCVA
- CKD
- Thalassemia
- Cirrhosis
- Dyslipidemia
- COPD
- Epilepsy
CD4 (cells)
CXR
- Typical for pulmonary TB.

- Atypical for pulmonary TB.

- Normal
CT Chest

- Cavity

- Consolidation

- Nodular
ARV

- On ARV

- No ARV
Drugs resistance
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Opportunistic infection UM (%’ 28aY)

- NTM 6 (2.6)

Co-infection 10U (Fewaz) - Cryptococcal meningitis 22 (9.5)
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