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Abstract

Despite advances in medical sciences in recent years, tuberculosis remains a
worldwide health problem. The World Health Organization (WHO) global
tuberculosis report 2016 states that tuberculosis killed 1.4 million individuals
(1.2 to 1.6 million) HIV-negative and 0.39 million (0.32 million to 0.46
million) HIV-positive people in 2015. The 30 high-tuberculosis burden
countries represented 87% of all assessed incident cases around the world. Of
these, China, India and Indonesia alone represented 45% of worldwide cases in
2015. Currently, the annual rate of decline in tuberculosis incidence is around
1-2% while the rate would need to be 4-5% by 2020 and over 10% by 2025 to
achieve the goal of ending the epidemic by 2030. Although there are many
laboratory methods to accelerate the diagnosis, a delay in the definitive
diagnosis of the disease is still a major clinical problem. Due to the slow
growth of the causative agent, (Mycobacterium tuberculosis), isolation,
identification, and other clinically important mycobacteria can take several
weeks or longer. During the past few years, many methods have been provided
for direct detection, species identification, and susceptibility testing of
tuberculosis agents. Understanding the effectiveness and practical limitations of
these methods is important to improve diagnosis. This article describes recent
advances in the diagnosis of tuberculosis based on molecular and non-
molecular methods. In the current review, we aim to perform a literature review
in different library databases and electronic searches (Science Direct, PubMed,
and Google Scholar) which were randomly obtained. For each stage of
diagnosis, there are new methodologies. New tests are accessible by level of
laboratory and period of application. Overall, the innovation for the diagnosis
of tuberculosis and antibiotic resistance in pulmonary specimens is all well
advanced, with high particularity and progressively high sensitivity. Ongoing
advances in molecular science and molecular epidemiology, and a superior
comprehension of the molecular basis of drug resistance in tuberculosis, have
given new devices to fast diagnosis; however, the high cost of most of these
strategies, and their prerequisite for the high cost of most and skilled personnel
have blocked their execution on a routine basis, particularly in low-income
countries. Improving the process of identifying the spectrum of tuberculosis,
including active, drug-resistant strains as well as latent tuberculosis, can have a
profound impact on global health. For example, an experiment with and 85%
sensitivity and a 97% specificity in identifying people with tuberculosis could
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prevent 392,000 deaths per year. New methods allow rapid detection of active
tuberculosis in patients with negative sputum smear for fast acid bacilli and
enable rapid and accurate identification of tuberculosis-resistant strains in
respiratory samples. Rapid isolation and diagnosis of M. tuberculosis have
improved the early detection of tuberculosis. Molecular methods play an
important role in the diagnosis of M. tuberculosis and have many advantages
such as reducing the detection time, rapid detection of mutations related to drug
resistance and clinical use. Despite the obvious advantages of molecular
detection methods, they have some disadvantages and some molecular methods
have not yet been approved by the Food and Drug Administration. Molecular
methods are mainly useful in cases of positive smear and are recommended in
patients with negative smear when there is a high clinical suspicion of
tuberculosis. On the other hand, despite the advantages of molecular methods,
the genetic basis of drug resistance of any tuberculosis drug is not fully
understood, so the results of molecular tests must always be confirmed by
phenotypic methods. Tuberculosis control strategies are personally identified
with the availability of powerful tests for the determination of active
tuberculosis and the identification of inactive tuberculosis infection. Improved
tuberculosis diagnostics, along with different interventions, are vital to arriving
at the objective of entering the pre-elimination phase by 2035 in countries with
a low incidence of the disease. At present that many of these techniques are
only economically viable in the developed nations, it is hoped that recent
advances will lead to the development of novel diagnostic strategies applicable
to use in developing nations, where the burden of tuberculosis is maximum and
effective intervention is most urgently required. Thus, more consideration and
examination are needed to create effective and cheap methods in various
settings to overcome this overall issue and more evidence is needed to survey
the operational effect of noncommercial, low-cost, rapid diagnostic techniques
in field conditions.

Conflicts of interest: None
Funding: Student Research Committee, Tabriz University of Medical Sciences,
Tabriz, Iran

[ Downloaded from rjms.iums.ac.ir on 2026-01-28 ]

Cite this article as:
Ghotaslou R, Ebrahimzadeh Leylabadlo H. Diagnosis of Tuberculosis: Novel laboratory methods. Razi J] Med
Sci. 2021;27(12):10-22.

*This work is published under CC BY-NC-SA 3.0 licence.

VY

http://rjms.iums.ac.ir WS wiwl Y oyled YV ooyss gjl) pSibjs oglealan


https://rjms.iums.ac.ir/article-1-6078-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-01-28 ]

o9y o=l 1y tadlbioe gmd by 55l S5 by 9
Celw o> by s g el iy g ol cools
ol Gl 8,6 51Y) 05 o oolal 4zl
Shoolawl (A) il so yiita 78+ BY - iolesl
9 £9,5 9,58 Sl S5) il 5ld oSy S
L aslio 10 (530 00isS ablw (6395 (550008

IREX PPN St A

“ N s ﬁ ~‘.‘ ‘SLQ‘-’.:"S)
PSSOl (o 55 a0 Ghg) o jo—i

Lo jo a0 e CeiS gy i mr il g

Lowenstein- lay s oSl dwl> S gl lae
s aan AG Y 5e 09090 oo ool Jensen
a5l cenS as o b Al 4> g 0gd o solel
Syl el e ol, 8l aads g g o8 ikl
sl ool ul b ol cciS slo i
ySlis dgd g MB/BacT g (BACTEC-460)
Mycobacterial growth (MGIT) oL xSLsSGle o,
Iy 0l 9 009) (6 i Cmwl> (l)ls indicator tube
Ol jodo dn dbges A8 o aaa YUY b o
() S so Lanseds
bioMerieux, Durham, NC, ) MB / BacT i

(S yogmoly ot il CiS i ol (USA
63 RolS g (i SO At i A ()
(1) 28l oo b)) oduzmy @)s8l 5 ()5 ST
03— C){_o‘ NES N Gﬁl—"' 4_]5_| I [ay)..fl_:ﬁi:ba
g S S5 L g &l Middle-brook 7H9
odd dad Ayl Glal jo 45 il ygld 4l 2 5nST
o S LaSole 0y ol 8l L oS e (LS ]

Gl mls et e 230l (S ST 00
O 0gd oo oale! 59, )WL Y b ,o MGIT

AR Ll VY o)lad YV 055 15jl) gD ja ogle alan

VY

T 0315 ot ol dols g gluollogs L,

dodlo

29 e Slew S (ol 299) Jo (5lons
pesste 9 Sl Db 4 oo (Jgde VS (P
wliwlin o] oS Sy sl ol sba b
(V) el gl ciloge odas SUie S (Lo
Biln g alils g0b ) Coodl o g 380 auiS
5 i Lns po S leSule 1 5l e gl wiile
L s, e 0,40 awseias a5 Losl sl g e
Ol b3 b oad (65015 (sladiged (o9Sug S
gy 5 sl Cuoglio § Sl (903 5 (Il
(T V) aiS o Job atan Y-V J8la>
olol lacd i salls aids slass b (o
o isB 050 e p S Lusole (st Loy, o
Nucleic) gi_&.lfy Ju.—u)‘ u‘_.'am &J"'ﬁ) sosle f"‘i‘°‘>9'«’
aS , 5o slo g, g (acid amplification test

Il g )0 YL Conlis b g S o S
D 5 jloce o San |

S 2)lse Rl A e S az pp parls
e 9 g S o lie 0LS o (5)lee
4295 LS oo pal B 1) 0,2 4 08 Jlikl s pals
sloaghy; ol (b g mple) cis asil 4
sl i rlom S Gl (e (J5Uge
Sobos e 4z 2 A i lp oY ooy pRalS
d)Lo.t.g RS 6‘;3 )""‘ LglmJL» I (F) ol 00l
e GHhare Gz &8 sln ol sy, S
o GBS K0S (he) (i G9ST pk g od
30 =l slacs i (59,0 Allas ()l o all o
et g J Slom pars S 8 Sl SSS
oy LaSgn ol A cosglie 5 ol
2355 ubly>

9 PP S0 st e LB
Sl S5

Ol o, 5o o )l ardeis (Lol (s,

(5255m9 S0 ool g 31 ooliinl b el 105" 5 poes

http://rjms.iums.ac.ir



https://rjms.iums.ac.ir/article-1-6078-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-01-28 ]

Jw slow paits

Real time  yulwl o by, =l .(VF) oS o Jos
slocg 5l as el g v euS 5 e s PCR
4 g O oo oolatul o5 5le] g TaqMan ;J5 0.0
p535 3l ot cliblons Ly 5 L5 ailaie S
s3se Jato 16'S TRNA o 55l o 2SbsSols
90 Jul_i a5 Cobas TagMan MTB s, .(\V)
Sleolaiwl b ,u55 g DNA zl el Lol > e
ploul sl o8 8 slo Joddljgiws 5udo (ol PCR
Cobas iz aS wlools lis lallas 095 oo
T i 0310l Lo 40 J8la> TagMan MTB
3,ls Cwlu> Cobas Amplicor MTB sy 5 L3
Cobas sl ol osle g, sla o, .(\A)
,o Cobas TagMan MTB 54, L, Amplicor MTB
oo S gl sLmelS_tulej] 3 538 JLw Y-
;9 DNA dg0s pudinns (andeid gl b ololis
3)9— MTBC) (oo jig 57 o5 p S LogSolo oShieS
alg oo bt ol (V) Cewl a8 )5 1,3 oolazul
Selo @ baatia i) (aseis oloy (295 BB Hsba
JrS g sl glacdle jol (pl 45w als
DS oo dga g0k > B ]y Csae
Abbott RealTime MTB 5045  jiiw
Abbott Molecular (Des Plaines,  gslooS J Juscs
Abbott o e LS89 pinw S IL, USA)
2Kkl asis ¢lp |, RealTime MTB assay
—atis gy ol el 00, S (S pme
zlsl ad> o SO el (CE-IVD) oallisle ]
g 0,001, abges A7 JiSTas plowl Sllss 5 009 ;504>
o9y o= .e—wlreal-time MTB PCR o o
PAVe Sl Jlg5) |, MTBC 5 90 ,L_Sos>
oxly 1iSly SOy 1y (B puiig o508 9 1S6110
03 3 4 (i 392y Litabae s o plosl
Commwlus wlgs oo Lo MTBC 3l &5 ,0 1S6110
Ozt (V) a2 ol 8l ]y u:.iL,a)'—l (—RnSLS
Celw o 390> 0lisS Ly yloj 4 Abbott ,(S34>
S e Sg—ty 4 Wl oo el (il g 3l L
S s ol S o s alKles]
Abbott  islesl Shg g Commlin asllae SO
TN+ r Cio ol slodiges ;o RealTime MTB

iis ol (cladige 13 S I s wensl oy 3155

http://rjms.iums.ac.ir

V¢

Jw 5rlow pasid j0 (Jedg0 sla g,
SalS g5 al ;350 CoplS p (Se s,
sle JLw joNucleic acid amplification (NAAT)

Slo ey GhiSTy 9 0lb g0 ot ipl sl oI lsule
!y~ Polymerase chain reaction (PCR) ;l, .l

Sl oo anl pgy mSLsShlo 1y az o melS
oo sla b, @i i8S Jlw o> b o (12)
a, DNA jlg5 g DNA Jlg5 -5 PCR Real time
g A2 sy S eSOl madeii oIl e
bl o Cdo g Caopw a gl Il dgn 4 e
IS 381w Yoo Jlo o il ouls pgs 2SLeSOLe
S5 J.‘BL).:;- )‘ oslal (CDC) ‘L@ngl.o.:.g )‘ 6}.Aimn.) 9
M. ais W oy p0 ) (JeSse S5

OY) Kloo,S” dusgi |, tuberculosis

Nucleic  acid) SK—l5 s o] e ST

(amplification

Cobas S Cobas Amplicor MTB cws
§ 035 (s ;0 Y49+ awo ;I Amplicor MTB
@lolid 5o JeSUse Slislesl op 5o )55 5 S0
Sl S5 oml il s L o9 S L0l
3 ois—B s o f L850 bo i s anse 25
Wwgs g drwg b 50 Gla)siS 0 o) sladises
Py S Olgs a0 58 (o0 18 eoliiul 550 azdly
SIS g gy a8 SilS g a il ;2S5 1 (e
oads 0,138 .(VF) g o aslis cul ol
L awslie ;o Amplicor cod S Conlus a5 Cl]
SNAAYAY - slodages «5‘)—? ciS sla g,
XL SRS S S VAL YV AR NS S TP RVA R TR
sloasses lp ol ol o 788/8- 7AY/F Cuie
R DA | A EYA P WOV - PRCE) g SO SOONw
(\0)

Roche Diagnostics (Taipei, Taiwan) oS

Cobas TagMan MTB s le;l 0 as pieaw o
o ule ¢l Real time PCR (6,618 55 i
el 05, S a5l Cobas Amplicor MTB s,
e, ouy5als .31 Cobas TagMan MTB. iules
s—olaB! Ly 45 ou_i Cobas Amplicor MTB

WA il OY o)l TV ooy gjl) igSiijs oglealan


https://rjms.iums.ac.ir/article-1-6078-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-01-28 ]

Comwlbus (pnni’ b (JoSd g0 b s lo]
9l

Xpert MTB / RIF 454,

Sl cblage glojlaw YV Jw Joll 5o
ey )50 5 & cyux olKiws (WHO)
oandis Gl Jeg0 (59100 5l eolaul L as s S
hemi-nested real-time o ool Zussi DNA  Jlgs
Olejpd sk 4 Wlgi go by, (nl 955 5o plxl PCR
a Coglie g (lwlils 1y e o L s7 0,5 Lao Lo
obojle .aes jasis |, Rifampicin (RIF) (yoolas ,
Xpert MTB/RIF g, 5l colaiul gl cdilags
y9—aiea (Cepheid, Sunnyvale, CA, USA)
oSy yo cwl 00 )5 aog | o (5l andeid
ool ] alBre ygawldy jud g i @l
o S aGlo 5l rpoB (5 o Ssl—die Bo o

gS.l l.a 9 Sl 00l oolaw! RIF Ew u*’l-*’ L)“‘“‘)}‘L()"ﬁ"

(V) 358 e s NFalts Dgliia (535 935,018
Ceoud 1,5 Xpert MTB / RIF (Cepheid) slacus

Point-of-) . JU o slaccus lae 4 Ll s
5 Jle (o0l 4 55l Lo, 5 ol (care testing
JolB Cdas 5 Jrie y0 g aniles alfisle;l cslu )
B olid Glp e j550e (g el bl
5 9lods (b 5l o3 ST lo i 5
al)l Xpert MTB / RIF 5,90 ,0 1, sladsl slaacog
Multi-drug-(MDR-TB) 4,ls o> 0l 0 0 Ceeglio
3 Gy o=l (YA) su_ilresistant  tuberculosis

shls ghles 5o Juw paeseid glp 5 ,5Y0 Sl
=i el il e 4 ol S el
ool a1 ey Sl Graleyl SO lae @
A WeB oS Sllon ;0 Logas 55s e
(Y) 5,0 (g ion (), il shie yuowol S o0
Aoy S 3l CuBlin b lad o adlopn slos lastsl
b lls eSS L g Xpert MTB / RIF oS Slos ,S
Golom 40 S oSl g o Lo el a5 Sl

AR Ll VY o)lad YV 055 15jl) gD ja ogle alan

Yo

T 0315 ot ol dols g gluollogs L,

Camba 50 ol 09 do )0 AP/ 5 AFIY i @
Amplicor i b anlie )0 axdllas ol 3 S5 9
Sz Gy (V0 392 b (s srel sbadises sl
30 &y oo i e, MTB Abbott RealTime
&l dde s ol SO b sleolKis s
2&b MTBC &5y yanseisd

230 St 550 o oradliisno Gt 37 i Lo/
Amplified AMTD) o joou LS yrg5°
Mpycobacterium Tuberculosis Direct test

oisLus o5 T Lisle akins Sl ol
(AMTD; Gen-Probe, San Diego, CA, USA)
315 5152 ol Lawgs 85 097 S35 aloT ol
e L cudie byl el @S0 51 Jlaics oo (FDA)
I8 ol sjee (S sladiges Giuloj] (sl wil
Jleygnl Cagli (b, So AMTD (g, (V) &85
O 50 48 Sl gy, aawly L (o5 Gle FY)
Cogas DNA glaakuly lawg (V#S TRNA ) Gue
S Sladsyed 33 () (il Camwli 090 o0
o35 TN B/AYIE o1 (Se 9 7A0/Y L /A4/]
aS" Wlos )57 i, 155 ), g yleS 10 (YY) Csl 00
L alice j0) s sloasiges o IS Coli
9 Sl ZAVIA L TADIY 5l (Gl paseis 5 s
L 72V/Y) 5YL oo Site jowl sladiges sl
e yuawsl (GlodSgas j0 aS Jlo 0 g (L) -
(YY) a0 2oy AY/A 5 £O/D 4 g azil rals

BD ProbeTec ET TB piwcw

i S BD ProbeTec ET (DTB) o
oSl a5 Cwwl PCR real-time 5 e [S0g5a0s
P Sbsole plulid 5 (55 (I S Glojes ool
Ces ol ool Bus S o @l 8 1) e 50050
Oladlas (YF) el pgy xS el 156110 s
S5 S DTB gy 4S5 el ools ylias calize
L ohlen @l cwl polaizl 5 les Lo
20 o) ol lisa Sy e odlel Celu F B Y
Lol ccel jsia 7V o o B 7AANQ cuo Lals sladiges
Sl 00 ()15 piie lows (i el 3190 sl
PCEIWORN IPUSCW B S F W W VARESYAYA R B!
(YD) el 00is 9l FDA g jein

http://rjms.iums.ac.ir



https://rjms.iums.ac.ir/article-1-6078-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-01-28 ]

Jw slow paits

g /N Sy wbog ool L8 solaiul 5,50 b
el ool Sili S ooy Ver B A o ol
S Il Glee (s, ol 8] 952 L (YY)
LiPA (5,58 1 e slatalejl (335 5 &
J._.ul.a pas yol> Jlo 0 g Vb ause Lo 4 jsn
Lo guly aswgd Jl> 0 slo,9iS 0 FDA

GenoType MTBDRplus 454,

GenoType MTBDRplus (Hain S oSS
&, b iS5 S Lifescience, Nehren, Germany)
(INH) oo 3lignl o RIF ol jo cnglin omom iom
MDR- as i ay 0B soly 4 he, ol b el
Jaie oy n 4 DNA (lofysSiliel (gelos yoe
Ot dde A5l (0 .00,5 o plodl slic 4
INH ,ly 0 cwoglin gluliss GenoType MTBDR
D= Jela—e MTBC g, ;0 .l ool BA >
katG (RIF Cwoglas) 1poB (5 ;o Cwglin slo jig>
)‘)J oola_ul Sy (INH )_:|).$ 3 u_ngLQA) inhA 9
> Jus GenoType MTBDRplus.(YY) s,.5
yebiedn 1) (6 e Cowlus A8 s e cos
5o oolwl gl gy opl (L8 aeus 51 AN Llas
Gl pizmen g S e 0l b 0 slodiges
48,5 1,800l 9 90 Cude yrenl Ll sladiges
L oS by SO opl oz g (L8 slaasens el
Sinlasl plssl Jgbo an amg L oids e &5
5 Cowla sl (cels FA 51 2S) MTBDRplus
Sl Sl (o Soe g Sl l0)95 0 (095 (S
2 9l iz a4 peslie Ju o pansdd slp ganhe
Wi 50 odl plodl adlllas jo (YO) ail Sloyos 55150
Comwlus> <5 L GenoType MTBDRplus oSS
B k.«—AjLQQ uw 6_?)43 9 A_A-:-MJLM-&? FLY RE R
U RIS PYSYAN /A NP WARR:
(YF) aib oo 7ANY 579V 5 3

http://rjms.iums.ac.ir

1

30 Oeizrad (V) 09— ploul w59, Ju
Xpert MTB /S yisle;] WHO .51 clacalo
50 Nlgi g0 A Cowl 0uls aposd 05U Aiges S 40 RIF
L RIF a0 Ssglio plojen g 009 dndo o (plulid
e 33 4S5 Gl ;3 Logas ams e paniets
emiyyt S 53 (F+) a5l 41,3 MDR-TB S Lo
Xpert by, 3l esliiwl b Comlo ()2 (65950
Lol g l5me dalllas YV a5 =6 5 & 00 MTB/RIF
3wl oo, § Gls §1 ea S eSS 00V
9 PV e an Sl (i ronl OgSing S
YT A P [NPENCE S-SRI I v B DA & S P
95% ) 7120 Gali Cowlus RIF ol 50 Caglie
—itls S5g g el ool <l (Crl, 90% to 97%
43S e el (95% Crl, 97% to 99%) QA
Xpert g, L Jw (adeis Jlaiml as il onls
Sial33l VY 1) S L osds amli 5,l5e ,o MTB/RIF
(Y1) (95% Crl, 15% to 32%) aas oo
Line probe assay (LiPA) s gy o9,
e Py S (LIPA) (s gy homiw
o cssae i job aa S C W NAAT
by (P9 g pais ) e islng pa 25 0s5 Lo
2Silg5 oo LIPA aS o g |y og)ld Cuaglie b
Oy il )3 (S5 sbagiex b gloyes |, MTBC
Job S oluwlis | RIF Cuglio 4 by po 7poB
Ceaglie (YY) Cawl el VY B0 o QT plil Lo
bogs e isl s oo L0l Sladyge ;5 RIF 4
O3 5 yeie sl laml )0 Lo igz 5l (o9iie 09,5
RNA L azly 5 slm a5 095 oo S| rpoB
5o polie slaalsnl 51720 51 yin g oals oS 3l ey
o s aibie ol o sl g Gl RIF Ly
S (g4 ol S @ ).._lle..a o (YY) wis
5 Cawlus 5 LIPA oS el ools yLis [LiPA RIF
P Sbele Gdlgnl )3 &S (ABlge ;5 VL Sy
S8 eolaiwl 050 iS5l ool o s jolS e
aS anllas VF 5l addllas VY .yl oo s 0,5 o
Cmmlu sl $ 1,8 oolawl 0,90 LIPA 1 ;o
3 9 99— L0 3l pinn gl o by, opl olell
3 aiidls AV oo Shg aalllas VF 5l aalllas VY
Sdigai ;o puiiws jsb 4y |y LiPA a5 aslllas Lo

WA il OY o)l TV ooy gjl) igSiijs oglealan


https://rjms.iums.ac.ir/article-1-6078-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-01-28 ]

St Lo 55 ol gl pa 5L Lo ¢ ol s
(P9 DS e 0y delz CetS Lams 5l S e mile
Sladshad>pe 0wy oo (2L )51 (5 S5
4__? O . .L_M_»> r:o 0 9 &v).....: U’“JLQ)‘ Lmjj‘b k_auS)-’
plosl La 6,58 oy canseis Ly olajes | gl
MODS g, a5 ail ails azgi (F+) oo oo
pll dal> citS Jama 10 45T Jgere by 4 S

4 S MODS (g, adlh ooy 99500
FNse Loy, 5 olas mle ciS sla g,
ol S5 cnl el gl oo n (S o
34 ley sy e 5l i 4 DST s 0051 oo
o=y el 8 T O o (ol addllas gl jo 0l
MDR-TB (¢, MODS o s, Shoe §pios
auly /N 5 A0 S g Cowlus 5050 Jle
L Blo MGIT/AS » oo Lo ai i jo 5 3
INH (g1, 1, VU cilhe il Gialej] oo
() e JsnSsls o (1) - ) RIF  (/AY)
ool 8,90 4" 2z 10 o lailin] Gl SusS b as s

(FV) conlools las 0,5 o 413

017 (T b b

oloj g plo Ko 4 (5, 1 piigr-cdzly
MALDI-TOF MS) 0 > iewiido — /g
Matrix-assisted

laser  desorption/ionization

(time-of-flight mass spectrometry
oy T ek by b 65 Ll
b 5l eolaiul laml ladore 9 00,5 oo o VAV . ans
oy Lo 5L olulid Gl 1) (oo (i
Slor oboy lomyile S5 4 5 iz (FY) s S
S= (MALDI-TOF MS) (s, (s ciyb)
Pl oo bl gl amuar 6,08
ool 5 ol iy olid g ,See slrolEiyles]
VE Lo &5 1, e i5 usy, MALDI-TOF MS ;|
oz el SO hgy ol (FY) a0 oo rals el
L o S )lgSo slaiel B g @ bl (s
w58 Lo Jelw (9 n Ly Jelos g 4520
3legmizres El (2L 5L sba Jolw L oa
Lo S s gl MALDI-TOF MS

AR Ll VY o)lad YV 055 15jl) gD ja ogle alan

ARY

T 0315 ot ol dols g gluollogs L,

Cuoglio il sla gy y L

ClS Lo 33 S gor i 4 Sl S’
&b

BACTEC i 9555 i Jlws o> 3
Becton Dickinson Biosciences, Sparks, ) 460TB
S8 oolawl 5,50 (glod i b a4y (MD, USA
5 IS 55 e sladog L glhe g cnl ws S
b sollislesl 15 (CDC) bags Lo 5l (5Kt
SRR N RN, A I TAE
=l AL Arwgs Jgame S5 BACTEC MGIT960
polace &l qi s Ly LS55 LS eyl
435 ole=e 4 «(Becton Dickinson Biosciences)
2 BACTEC 460TB (5 iegol, pivmams sly (!
S 9= 4O Lg)L_w; Sladlas L)}-‘S‘ (T‘V) W P
BACTEC 460TB § MGIT960 sl iucews 3,15

Jol b slag)lo ply 5o Cuglie @y pansis sl p
ol 00 2l oo 5l 57 oo S LsSolo 05 093
Sl ools plis aslae pais bl (Jls olgie 4
BACTEC MGIT ¢§BACTEC 460 (sla i a5
g Ol Qls—e 4y (ids sla g, 960
b slog)ls & e jslins 2o STsolo Sl
(YA) s pgo 5 sl

A wlwe sl cllS 19Ky Slo ouslico
Microscopic observation drug (MODS) ¢,/
susceptibility

2 9 SFl sl ojglin 09, 5 (VN - Jlow )3
Sleslawl 050 yo |y ague cwluw S WHO
LI DST sla by, 9 s)low pe ciS slalare
sanlie hg, ¢ Jg—ol oyl b ;o (FA) Canl 0o S
51yt (MODS) L s s oo 55y Lo
o3t 4pogi MDR-TB & S sSte oflos 5,500 2
(cord) ol—b ;eS8 o> Wl wl .ol
P95y S 3l eolial by o ol ns o 5L o
P9y (P59 S Dygmar ol bz )3 ugSae
5 s s e S Lsole pais 6l MODS
o Jol aw 4y el sl bt jsb 4y MDR-TB

http://rjms.iums.ac.ir



https://rjms.iums.ac.ir/article-1-6078-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-01-28 ]

Jw slow paits

5 TB (ESAT-6) slo o5 o5l 4 T Jsho cosl el
5 e slo p SLisSule 1351 )0 a5 (CFP-10)
S 5 wdi,lai 35 >9 BCG) (p,5 ol sl sl
&ol; SRy S IGRA (g, 3l )3 cols azgs
& Ol @l 2 BCG forliwsly 15 ol 1,55 5
o gl IGRA a Sl b (YA FY) el 36
3O oo (i g Sl 00 a8 5 La o LTBI
IGRA g5 pl b oyls Jled o Laseid 5l coles
Jsd o I LTBT wilys oo 6 g j5-b a1 n
OLLSe 5 o7 Gelbllie (o) p S 50 a0 A
o Jled Jew jadis 0 IGRA a5 ool ojlis
HIV) sluST sl o qwgpmg 039l ) Lew
&= IGRA g, cd > ST 51y (gog0oxe &Bo
el sloyeaS 5l o b o LTBI o &5
TST ;5 Glgie 4 15T WHO Ll w4 o dogs
5 0pS dolyo b sla,ga8 ;o LTBI Laseis ol -
&l Lo IGRA jl solaiwl oS od 4oy Lawgin
Ol g el Sl Sl 555 b b (it
&l TST 5l ooleul 0550 ;0 o3l Hlen 40 SIS
3 et 53 25 ol b el 3o 55 JUsb L
Jio 50 (SIS oml e g)lom ol )L L sl ysiS
(TST ;=S oyl3me 4 9) IGRA a5 sl ol
Jisd o et 25 Gl oogas S1n 0 Logas
(T2 F0) 04 oo ool
Sy Gliee a8 Cesl o s 53 (6 8 e 90
ST il Sy Jlis 4 ) Ll y,8 52!
JGRA oSS 90 .08 o0 (55 ojluslex vivo (o
QuantiFERON-TB Gold In-Tube test (QFT-G-)
T-SPOT.TB (Oxford Immunotec Oxford,) 4 IT
9 039 (s 53§ &j50 4 (3=ST (UK
30 bl e oS Jls o Loyl 5l eslan il
o LalS-y5 8 5l 5l s laie QFT-GAIT (slagyse]
D09,y 5 eoliiwl L g 09 oo 031 o, eole 5o &
T- 9] 5o a8 Il )0 s oo (5,5 ol 15V
oS o Jg T slo Jobw slox SPOT.TB
35— oo (55 03luil ELISPOT lawgs LolS- 9,8 il
ol olsen § Joo bt anlllas G 40 .(0¢)
1AM €hgs Jow Cigae (0 IGRA IS S5g a5 wisls
QFT- 0,5 5,50 ;b1 anlas yo .ol 7Y+ -

http://rjms.iums.ac.ir

YA

7 Saglio Ly oSy slaaigalS il L (Lo
SSb o iy et esaste eSSl 51wl
Oy g g oolaiwl Lo iy, oledlbl
o2 |y e is L p S Losolo )l Ay Sl
MALDI-TOF j Basg 5l B oS oo ure
oolaiwl L pg: xS LoeSile olwlils gl 1) MS
Joasls g, ol 45 Cal oo ools ylis .sles )5
5 @bolid Gl (oalie yiay g adls ) arsess
Coglie adeis 5 po 2SLaSle slo aigh Sl
A bgoe gl ool Lol iy o Llo 1) Sogm o
Sl 438,5 plosl Lio S 50 48 oloialosl ol
=)l Coglin ekl (Jlo cpl b aiis Sgase
Sl gl Jolie 50 5900 (o0 (riw b fawgs
e ;03 g, Sy MALDI-TOF MS sz oyl b
AL plwlid lp a8y 4 9yhe 5 (335 @y
i Lo SaST b anglie (0 00,958 s slo
2 (F0 FF) el JoSge cwlids oy b Jgore
< 415 b o ;a2 MALDI-TOF MS &lillas 5
Weak (WCX) Giyrd G55l Jol oambliie
(Jlse olgie 4y el oas oslaiul cationic exchange
J— 2 Mo Glle (59, Dlidiods )5 (SBg; i
Joe ol ol plasl e (g,la 23 0,80 5 Jled
a8l 31,30 51, Jsb o 4 e Lot il oo
TAFIE S35 5 QAN Comola Ly J (6)los
Hebaiedns calizie sla jiole | dcgose .08 S5
S 59 9 Sl 5 055 o o0lital 3 Shoe 0l
MALDI- « 5l oLy «(F8) 18 TAYIY 5 JADIY 55
WCX —wiblise sla asls L ol ,—on TOF MS
Sl el (mais Il S Gy 4 Wlgs e

g g Jlb Ju (6 5lo

Lol5 oy e s | il s
Interferon-gamma release assays)
(IGRAs)
Cd S (IGRA) LolS- 9,8 il jlacs] o
sl Jlw jo a5 el (in vitro) ol ;] o
(TST) Joo (grsy Coud sl g5 Olgie @y 3]
o Cigae jasis jglaieds o Tuberculin skin test
i ol 5 Cansl 00 5 yme (LTBI) azigs

WA il OY o)l TV ooy gjl) igSiijs oglealan


https://rjms.iums.ac.ir/article-1-6078-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-01-28 ]

S Sy g MAe LA 5T caolis 08, S KW
aalllae S5 50 (OF) 590 0uds 5,155 /39 B AN
P i HIV L (5565 1o byl canlas 500
(/30 CLYYO-/AY) Y+ sagi 5 45 s HIV ilio
MTB-LAM- (gl, (/- ~/0%) /0Y e
Y0 )5 59 TB-LAM jl oslicl L 7+ 470+ ELISA
SR P9 90 2 (JW e 4 e (IYY) SoeS
30 4> S1.AY) assls olas |y (£« = 7ZAD) 7Y/
e ot (gt 3 Glisia il slo 05,5
o=l aS el oals aseine 938 il oulls cualine
3 =il e i gl clin ol 51 2,
slass g ad inn Jwsl (el 4 i )] ke o HIV

(O TDA) el 13,55 5 oS CD4 gladsls

aloz 5l e ilem db Lol Wg; e

A Jo ez 9910 & pslie 1 Jlub slo g
Aol adly Sl cdle p bres ;50 Wlg 0
TAY Firg o TAD Capmila b stglosT Lo lgie
S 5l Sl e o 4o e ol 81 olubis 5o
Sobo Sl o9 o SITTY) Jlo o ,a VAT - - -
et LSl (g b s, 035 S sl (U
) e bl pasl LM (ylyloss 5o JUd oo 20 pn
4 ;0B Sy g 03,5 pal b und sl ol 6
9l 4o polia (Lo &S ot 9 B30 olulid
Tl 0 e ool niis sLadiges o 1) o
e jsBs o SleSole (Al g @y silulox
Sl o iZ o ) b Solom 095 A
CAT—S )3 (oatee G (J5Sge sla o
ol sbe Coje g alls o jslngd pg 50550 e
& @lolid pase a5 glej rals alex |
ooliiwl ClilB g g)ls 4y Cuglia L dai o slo i
S50 slo b, 55k bl dszg bojla 1y ol yo
5 009 wabre (o gl bapT ety ol
B FDA 0l 055 59 J9-SIse Loy,
ol 350 30 s J5SUse (gla by, sl 428 5
L (i el b (lilos 55 5 0092 She Sl
o) Jow )be 4 (Il S o5 050 00 dags
(FNge slo g, slalye 0925 L (Byb 5l ol

AR Ll VY o)lad YV 055 15jl) gD ja ogle alan

V4

T 0315 ot ol dols g gluollogs L,

oS (6l g Sl oo plxil T-SPOT.TB 4 G
o= O Slmle 5 G sladiges 5l Jld
aS o0l s e dsdlas ol jo Ll ouls eolasl
5 05 > Jbd o caiis gl I cnles
&lm SEAQFT-G lym JAe o 5l 2yl olulbe
el 00— 8y91,0 LAA g ZAY 590> T-SPOT.TB

O fV)

31391 llo gl T g (S 3
(Lipoarabinomannan)
3 pylie oSS S (LAM) \blogio! g
0,150 ;0 aS ol Sedlo fLS VYD 5 &yl > ply
9 O9=b oo S3b o joL g o S LosSole Jolos
a5 (OY) Sl b s o5l S
S 09l oo iz ol o LAM (slagyj
ookl Lojls ol > )0 05290 (andeid 4
POCT ool cud G Glgas 4y o 51 ool sl
o2l 990 )3 (SLSS pae (e 5o plasl JB)
cbie 5 QLT (g is 5 0390 (202l e (St
)b dngs sl LAM (folojl o las diged &
Silw 05 5 Sosl oz el o Sty e
SN bl L anlie [0 .cal oolu ol sladiges
Sl jeS il 4y Sishe S 4 by e sl
aS Cowl Jloo 3 (5555 0 0,8 4 jasio gl digad
sloools wlwl paiil god Ll 4l jlay ol (el
Syal abses W LAM  —aseis iolejl SOyl
Chemogen Inc. (Portland, ME, 8,5 lawgs
TMTB s 4y 55T ot g 00s aJgs USA)
ELISA (Alere Inc. [formerly, Inverness Medical
,I5Ls yo Innovations Inc.], Waltham, MA, USA)
sl sl a8 Cl S8 ey Y (OF DY) ol 35240
MTB LAM) 3w sl 51 3 adsl aiges SG L
» Y0 Jw o (Chemogen Inc <ELISA Test
@ 00gll 5055 (B0) 8,5 18 ulesl 5,90 Lsl5L
LAM 1 e sl ialoj] 5l Cesl (e HIV/TB
9 Mo de ot Jow (9)39) LAt 4 S sl
0a 9135 ymesS e g 2)lee 2 ol e Sl
Ul ddllas iy o a5 SJUN Lo pwy 0 SO el
J 5 dls ojlss yo 1y o] Como w0y !

http://rjms.iums.ac.ir



https://rjms.iums.ac.ir/article-1-6078-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-01-28 ]

Jw slow paits

Health Organiz. 2012;90:739-47.

3. Ghotaslou R, Leylabadlo HE, Akhi MT, Sadeghi
J, Yousefi L, Somi MH. The importance of
Helicobacter pylori tnpA, tnpB, and cagA genes in
various gastrointestinal diseases. Mol Gen Microbiol
Virol. 2017;32(1):62-5.

4. Lange C, Mori T. Advances in the diagnosis of
tuberculosis. Respirology. 2010;15(2):220-40.

5. Leylabadlo HE, Zeinalzadeh E, Akbari NAR,
Kafil HS. Malassezia species infection of the
synovium after total knee arthroplasty surgery.
GMS Hyg Infect Control. 2016;11.

6. Brodie D, Schluger NW. The diagnosis of
tuberculosis. Clin Chest Med. 2005;26(2):247-71.

7. Slesak G, Inthalad S, Basy P, Keomanivong D,
Phoutsavath O, Khampoui S, et al. Zichl-Neelsen
staining technique can diagnose paragonimiasis.
PLoS neglected tropical diseases. 2011;5(5):e1048.

8. Desikan P. Sputum smear microscopy in
tuberculosis: is it  still  relevant? IJMR.
2013;137(3):442.

9. Bemer P, Palicova F, Riisch-Gerdes S, Drugeon
HB, Pfyffer GE. Multicenter evaluation of fully
automated BACTEC Mycobacteria Growth Indicator
Tube 960 system for susceptibility testing of
Mycobacterium tuberculosis. J Clin Microbiol.
2002;40(1):150-4.

10. Angeby K, Werngren J, Toro J, Hedstrom G,
Petrini B, Hoffner S. Evaluation of the BacT/ALERT
3D system for recovery and drug susceptibility
testing of Mycobacterium tuberculosis.  Clin
Microbiol Infect. 2003;9(11):1148-52.

11. Bergmann JS, Fish G, Woods GL. Evaluation
of the BBL MGIT (Mycobacterial growth indicator
tube) AST SIRE system for antimycobacterial
susceptibility testing of Mycobacterium tuberculosis
to 4 primary antituberculous drugs. Arch Pathol Lab
Med. 2000;124(1):82-6.

12. Palomino JC. Molecular detection,
identification and drug resistance detection in
Mycobacterium  tuberculosis. ~ FEMS Microbiol
Immunol. 2009;56(2):103-11.

13. Peto HM, Pratt RH, Harrington TA, LoBue PA,
Armstrong LR. Epidemiology of extrapulmonary
tuberculosis in the United States, 1993-2006. Clin
Infect Dis. 2009;49(9):1350-7.

14. D'Amato RF, Wallman AA, Hochstein LH,
Colaninno PM, Scardamaglia M, Ardila E, et al.
Rapid diagnosis of pulmonary tuberculosis by using
Roche AMPLICOR Mycobacterium tuberculosis
PCR test. J Clin Microbiol. 1995;33(7):1832-4.

15. Hazbon MH. Recent advances in molecular
methods for early diagnosis of tuberculosis and drug-
resistant tuberculosis. Biomedica. 2004;24:149-62.

16. Hsu M-C, Chen K-W, Lo H-J, Chen Y-C, Liao
M-H, Lin Y-H, et al. Species identification of
medically important fungi by use of real-time
LightCycler PCR.J Med Microbiol.

http://rjms.iums.ac.ir

el sl oois Sy aels g S job 4y
slagig, Lol aiven Jssge slaiolojl mlis
23S 18 anl 0,90 ey
YL aie JsSUse sl Giolojl 500 and abaks
50 ool ‘_g‘)_.a (5'5—<J9"° ‘_gL_.ij) ! L—Q)T
)l 4l arwgl sl giS laSoldS Lmli;.iu)'—l
F5se Lo bsy az 51008 oo Wyl 188 aolge 5o
SB by, i dho J (ke @ paSedS (O
15 el Sy wilgi e MALDI-TOF MS ol
olad bl s 10067 po0 SITLs Tl (159, (oLl
29005 S g bl e iS5 gy cpllp;
LgHJL’ ladises 3l oo la> sl aiss @L.;L.w
= e s 2o Jes lasS iS5 5l S
750 o by, winl yegdle ols A gl e
s‘_gbl_«aa.s‘ ‘GJ—“J sodl.w wj) ‘\5.! MODS (J"’ﬁ) d.uLo
e s e Cenglin a5 6l (Hee b,
e Db jlaled (oo ool S pgo 9 Jol o> slag )l
g el ) Joo 4 S9Slie il o poe a5 SISCG
sl sog) a8 siled (e 1) jol (pl b s oo
5 6395 Joo sl Jarl g b pllae ] it
5 J ao Mo JLuS 55 lilos oy 2 812
bis e gl ST ol 5l gyl ol I g0
Aol e oolawl L8 a8l drwgl glo,qiS o
WS 18 eolaiwl 0,50 drwy Jb 0 sla,eiS o
S,9% Fpe dldlas g Vb Jus (55l e &5 bl
9 S0 slagby, sbml (sl ol ply tall so 5L3 9 50
o=l et Gl oliasd 4y ohg o g azgi )]

References

1. Dye C. After 2015: infectious diseases in a new
era of health and development. Royal Society.
2014;369(1645):20130426.

2. Lin HH, Dowdy D, Dye C, Murray M, Cohen T.
The impact of new tuberculosis diagnostics on
transmission: why context matters. Bullete World

WA il OY o)l TV ooy gjl) igSiijs oglealan


https://rjms.iums.ac.ir/article-1-6078-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-01-28 ]

2003;52(12):1071-6.

17. Pai M, Ling DI. Rapid diagnosis of
extrapulmonary tuberculosis using nucleic acid
amplification tests: what is the evidence? Future
Medicine. 2008.

18. Kibiki GS, Mulder B, Van Der Ven AJ, Sam N,
Boeree MJ, Van Der Zanden A, et al. Laboratory
diagnosis of pulmonary tuberculosis in TB and HIV
endemic settings and the contribution of real time
PCR for M. tuberculosis in bronchoalveolar lavage
fluid. Trop Med Int Health. 2007;12(10):1210-7.

19. Ciotti M, Marcuccilli F, Guenci T, Prignano
MG, Perno CF. Evaluation of the Abbott RealTime
HBV DNA assay and comparison to the Cobas
AmpliPrep/Cobas TagqMan 48 assay in monitoring
patients with chronic cases of hepatitis B. J Clin
Microbiol. 2008;46(4):1517-9.

20. Chen JH, She KK, Kwong TC, Wong OY, Siu
GK, Leung CC, et al. Performance of the new
automated Abbott RealTime MTB assay for rapid
detection of Mycobacterium tuberculosis complex in
respiratory specimens. Eur J Clin Microbiol Infect
Dis. 2015;34(9):1827-32.

21. Visca P, De Mori P, Festa A, Montrone M,
Amicosante M, Pucillo L. Evaluation of the
BDProbeTec strand displacement amplification assay
in comparison with the AMTD II direct test for rapid
diagnosis of tuberculosis. Clin Microbiol Infect.
2004;10(4):332-4.

22. Pfyffer GE, Kissling P, Wirth R, Weber R.
Direct detection of Mycobacterium tuberculosis
complex in respiratory specimens by a target-
amplified test system. J Clin Microbiol.
1994;32(4):918-23.

23. Bergmann JS, Yuoh G, Fish G, Woods GL.
Clinical evaluation of the enhanced Gen-Probe
Amplified Mycobacterium Tuberculosis Direct Test
for rapid diagnosis of tuberculosis in prison inmates.
J Clin Microbiol. 1999;37(5):1419-25.

24. Wang JY, Lee LN, Chou CS, Huang CY, Wang
SK, Lai HC, et al. Performance assessment of a
nested-PCR assay (the RAPID BAP-MTB) and the
BD ProbeTec ET system for detection of
Mycobacterium tuberculosis in clinical specimens. J
Clin Microbiol. 2004;42(10):4599-603.

25. Piersimoni C, Scarparo C, Piccoli P, Rigon A,
Ruggiero G, Nista D, et al. Performance assessment
of two commercial amplification assays for direct
detection of Mycobacterium tuberculosis complex
from respiratory and extrapulmonary specimens. J
Clin Microbiol. 2002;40(11):4138-42.

26. Chakravorty S, Kothari H, Aladegbami B, Cho
EJ, Lee JS, Roh SS, et al. Rapid, high-throughput
detection of rifampin resistance and heteroresistance
in Mycobacterium tuberculosis by use of sloppy
molecular beacon melting temperature coding. J Clin
Microbiol. 2012;50(7):2194-202.

27. Theron G, Pooran A, Peter J, van Zyl-Smit R,

AR

T 0315 ot ol dols g gluollogs L,

Mishra HK, Meldau R, et al. Do adjunct tuberculosis
tests, when combined with Xpert MTB/RIF, improve
accuracy and the cost of diagnosis in a resource-poor
setting? Eur Respir J. 2012;40(1):161-8.

28.  Organization =~ WH. Xpert MTB/RIF
implementation manual: technical and operational
‘how-to’; practical considerations. World Health
Organization, 2014 9241506709.

29. Ryu Y. Diagnosis of pulmonary tuberculosis:
recent advances and diagnostic algorithms. Tuberc
Respir Dis. 2015;78(2):64-71.

30. Lawn SD, Mwaba P, Bates M, Piatek A,
Alexander H, Marais BJ, et al. Advances in
tuberculosis diagnostics: the Xpert MTB/RIF assay
and future prospects for a point-of-care test.
Lancet Infect Dis. 2013;13(4):349-61.

31. Steingart KR, Sohn H, Schiller I, Kloda LA,
Boehme CC, Pai M, et al. Xpert® MTB/RIF assay
for pulmonary tuberculosis and rifampicin resistance
in adults. Cochrane Database Syst Rev. 2013(1).

32. Juréen P, Werngren J, Hoffner SE. Evaluation
of the line probe assay (LiPA) for rapid detection of
rifampicin resistance in Mycobacterium tuberculosis.
Tuberculosis. 2004;84(5):311-6.

33. Muthaiah M, Shivekar SIS, Kapalamurthy VRC,
Alagappan C, Sakkaravarthy A, Brammachary U.
Prevalence of mutations in genes associated with
rifampicin and isoniazid resistance in Mycobacterium
tuberculosis clinical isolates. J Clin
Tuberc Other Mycobact Dis. 2017;8:19-25.

34. Lacoma A, Garcia-Sierra N, Prat C, Ruiz-
Manzano J, Haba L, Roses S, et al. GenoType
MTBDRplus assay for molecular detection of
rifampin and isoniazid resistance in Mycobacterium
tuberculosis strains and clinical samples. J Clin
Microbiol. 2008;46(11):3660-7.

35. Somoskovi A, Dormandy J, Mitsani D,
Rivenburg J, Salfinger M. Use of smear-positive
samples to assess the PCR-based genotype MTBDR
assay for rapid, direct detection of the
Mycobacterium tuberculosis complex as well as its
resistance to isoniazid and rifampin. J Clin Microbiol.
20006;44(12):4459-63.

36. Raveendran R, Wattal C, Oberoi J, Goel N,
Datta S, Prasad K. Utility of GenoType MTBDRplus
assay in rapid diagnosis of multidrug resistant
tuberculosis at a tertiary care centre in India. Indian J
Med Microbiol. 2012;30(1):58.

37. Udgirkar S, Jain S, Pawar S, Chandnani S,
Contractor Q, Rathi P. Clinical profile, drug
resistance pattern and treatment outcomes of
abdominal tuberculosis patients in western india. Arq
Gastroenterol. 2019;56(2):178-83.

38. Chen Y, Wu P, Fu L, Liu Y-h, Zhang Y, Zhao
Y. Multicentre evaluation of Xpert MTB/RIF assay
in detecting urinary tract tuberculosis with urine
samples. Sci. Rep. 2019;9(1):1-6.

39.  Organization WH.  Multidrug-resistant


https://rjms.iums.ac.ir/article-1-6078-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-01-28 ]

Jw slow paits

tuberculosis in children and adolescents in the WHO
European Region: expert opinion. 2019.

40. Alcantara R, Fuentes P, Antiparra R, Santos M,
Gilman RH, Kirwan DE, et al. MODS-Wayne, a
colorimetric  adaptation of the microscopic-
observation drug susceptibility (MODS) assay for
detection of Mycobacterium tuberculosis
pyrazinamide resistance from sputum samples. J Clin
Microbiol. 2019;57(2):e01162-18.

41. Ejigu GS, Woldeamanuel Y, Shah NS, Gebyehu
M, Selassie A, Lemma E. Microscopic-observation
drug susceptibility assay provides rapid and reliable
identification of MDR-TB. Int J Tuberc Lung Dis.
2008;12(3):332-7.

42. Mann M, Hendrickson RC, Pandey A. Analysis
of proteins and proteomes by mass spectrometry.
Annu Rev Biochem. 2001;70(1):437-73.

43. Croxatto A, Prod'hom G, Greub G. Applications
of MALDI-TOF mass spectrometry in clinical
diagnostic microbiology. FEMS Microbiol Rev.
2012;36(2):380-407.

44. Zhang R, Long Y, He W, Hao X, Liu J.
Application  status of MALDI-TOF  mass
spectrometry in the identification and drug resistance
of Mycobacterium tuberculosis. J Thorac Dis.
2014;6(5):512.

45. Shahsavari S, Baghi HB, Kafil HSA,
Leylabadlo HE. Re-emerging tularemia in some
Middle East countries: what are the reasons?
Iran J Public Health. 2018;47(2):305-6.

46. Deng C, Lin M, Hu C, Li Y, Gao Y, Cheng X,
et al. Exploring Serological Classification Tree
Model of Active Pulmonary Tuberculosis by
Magnetic Beads Pretreatment and MALDI-TOF MS
Analysis. Scand J Immunol. 2011;74(4):397-405.

47. Sester M, Sotgiu G, Lange C, Giehl C, Girardi
E, Migliori GB, et al. Interferon-y release assays for
the diagnosis of active tuberculosis: a systematic
review and meta-analysis. Eur Respir .
2011;37(1):100-11.

48. Keeler E, Perkins MD, Small P, Hanson C,
Reed S, Cunningham J, et al. Reducing the global
burden of tuberculosis: the contribution of improved
diagnostics. Nature. 2006;444(1s):49.

49. Chen J, Zhang R, Wang J, Liu L, Zheng Y,
Shen Y, et al. Interferon-gamma release assays for
the diagnosis of active tuberculosis in HIV-infected
patients: a systematic review and meta-analysis.
PLoS One. 2011;6(11):e26827.

50. Moon H-W, Hur M. Interferon-gamma release
assays for the diagnosis of latent tuberculosis
infection: an updated review. Ann Clin Lab Sci.
2013;43(2):221-9.

51. Faezi NA, Bialvaeci AZ, Leylabadlo HE,
Soleimani H, Yousefi M, Kafil HS. Viral infections
in patients with acute respiratory infection in
Northwest of Iran. Mol Gen Microbiol Virol.
2016;31(3):163-7.

http://rjms.iums.ac.ir

AR

52. Swaminathan S, Rekha VB. Antigen detection
as a point-of-care test for TB: the case of
lipoarabinomannan. Future Microbiol.
2012;7(5):559-64.

53. Hamasur B, Bruchfeld J, Van Helden P,
Killenius G, Svenson S. A sensitive urinary
lipoarabinomannan test for tuberculosis. PLoS One.
2015;10(4):¢0123457.

54. Leylabadlo HE, Kafil HS, Aghazadeh M,
Hazratian T. Nosocomial oral myiasis in ICU
patients: occurrence of three sequential cases.
GMS Hyg Infect Control. 2015;10.

55. Boehme C, Molokova E, Minja F, Geis S,
Loscher T, Maboko L, et al. Detection of
mycobacterial lipoarabinomannan with an antigen-
capture ELISA in unprocessed urine of Tanzanian
patients with suspected tuberculosis. Trans R Soc
Trop Med Hyg. 2005;99(12):893-900.

56. Minion J, Leung E, Talbot E, Dheda K, Pai M,
Menzies D. Diagnosing tuberculosis with urine
lipoarabinomannan: systematic review and meta-
analysis. Eur Respir J. 2011;38(6):1398-405.

57. Kroidl I, Clowes P, Reither K, Mtafya B, Rojas-
Ponce G, Ntinginya EN, et al. Performance of urine
lipoarabinomannan assays for paediatric tuberculosis
in Tanzania. Eur Respir J. 2015;46(3):761-70.

58. Lawn SD. Point-of-care detection of
lipoarabinomannan (LAM) in urine for diagnosis of
HIV-associated tuberculosis: a state of the art review.
BMC Infect Dis. 2012;12(1):103.

59. Leylabadlo HE, Baghi HB, Fallahi L, Kafil HS.
From sharing needles to unprotected sex: a new wave
of HIV infections in Iran? Lancet HIV.
2016;3(10):e461-¢2.

WA il OY o)l TV ooy gjl) igSiijs oglealan


https://rjms.iums.ac.ir/article-1-6078-fa.html
http://www.tcpdf.org

