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Abstract:

Background: Non-tuberculous mycobacteria (NTM) are defined as mycobacteria other
than Mycobacterium tuberculosis (MTB), which do not cause tuberculosis or leprosy. Early
and precise diagnosis of NTM is particularly important for the correct epidemiological
control and specific treatments. The aim of this study was to identify the mycobacterium
species isolated from patients referred to hospitals in Tehran using the high-performance
liquid chromatography (HPLC) method.

Materials and Methods: In this cross-sectional descriptive study, a collection of isolates
(n=20) was obtained from clinical specimens submitted to the Masoud Laboratory in Tehran,
Iran, during 2014-2015. The strains were isolated from sputum, urine, blood, and various
sterile body fluid specimens. Chromatography was conducted at a flow rate with a
curvilinear gradient of methanol and methylene chloride, beginning at 98% methanol
containing 2% methylene chloride and ending at 35% methanol contained in 65% methylene
chloride.

Results: From a total of 20 clinical isolates, 8 isolates (40%) were identified as
Mycobacterium abscessus, 6 isolates (30%) M. tuberculosis, 3 isolates (15%) M.
intracellulare and 3 isolates (15%) M. fortuitum.

Conclusion: For the proper treatment, rapid differentiation between MTB and NTM should
be performed in persons who are diagnosed with or are suspected of having infectious TB
disease. So, the HPLC method can be suggested as a cost-effective, specific and reliable
method for rapid identification of MTB and differentiation of NTM strain from positive
cultures isolated from clinical specimens.

Keywords: Mycobacterium tuberculosis, Chromatography high pressure liquid,
Tuberculosis, Sputum, Identification

* Corresponding Author.

Email: nazarialam.ali@gmail.com

Tel: 0098 315 554 0021

Fax: 0098 31 555 41112 Conflict of Interests: No

Feyz, Journal of Kashan University of Medical Sciences, February, 2018; Vol. 21, No 6, Pages 577-583

lease cite this article as: Mirzapour A, Yousefi M, Zaker-Bostanabadi S, Hashemi-Shahraki A, Nazari-Alam A, Ebrahimi SA. Identification
of Mycobacterium species isolated from patients using high-performance liquid chromatography in Tehran during 2014-2015. Feyz 2018;
21(6): 577-83.

avv



https://feyz.kaums.ac.ir/article-1-3349-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-07-11 ]

LYY sladlas b O 43 sl Ol jlass 5l oucdi la .93 5L gale sladd o8 oalalid
HPLC &g, 3 culdieal L VYA¥

# *o ¥

¥ Y \

oM

22 eSSl Ol i olen Jilo g sy slap s SLatl oSS 5l pbar e SLSL (S0 g dile

_(""'-J@)‘Jfgﬁ‘“dﬁU' b gl J 28 5 0Ly g1, NTM Q‘”)’}@f"u":‘;"x"\;";@ o s (NTM) sdS p s

uﬁ»}) 3 a:&a“gb',@,@&bb% S edd l.b'- rﬁisb‘,&b 6‘.& AJ; &Luu aa)lao Cﬁ‘ Bl ETY -Lib‘;d LX) S| 6')'3 la

sl HPLO) Y 5 Shas b wole (3 S 5k S

VRAPATRE ol b 048 3 pnms oK2slo3T &y 0kt ol ps ALl s gl Yo ke gy 2 cal 5 TBH95 9 Slge
b. &bf\,}'l.a}; S 6)}]@.’: QJA Jﬂ,’w«‘ Qb.lh K Q};- aJ‘)A‘ Jals J.GLJ alises ‘suﬁ".u' J'l UA.\}/'.:‘ (.',J; )|)5 s 8
ey plonil 4 253 PO hie W S 5 Ao )3 YO Jgilie b 5 b p 8 deo 3 ¥ phie L JS 5 Ao s A gibie 51 Zibsl S
'_}L(/}frpﬁ,fbj&b (M)A A Ajjl'.gl 4 gwfﬂ‘h—-‘/’,ﬂﬁ,{b_}x_ﬂb (J«P)é ) AJ}}_{‘ A u-\.-’a‘.b.- g;'.;.‘b 61.&4.‘}}5' Yo )" :@L“o
g p st 4 o LSOl (A0 )3 N0) gl ¥ 5 L Ykl ) o LSOl (4053 10) gl ¥ (et

bl NTM S e sl o SUsR e pannds cdiiea b Zighe 4 S 550 45 93131 )3 oo Dlays oy 16 8 4o

e s Olged b ek sed 3l add la Cute slaciS s HPLC 2y, 5l salewl Losas cpl 53 23,8 gl s

il 7 e slazel BB 5 ol (kb poailg s

bt s o golen Vb s Shas b mle (35 5y S o islSn s o ST sS0 L 1SS OB 39

OVV-OAY lowis (VY45 Akl 5 oy F s jlod (oS 3 S 0595 (b (2093 — ool s 55

meddatlid Ol gea (i pu SUsRL S A &S 03y
S b glacisis [Y] L8 o s Lap s LSS g
AIA s L glaygiS 581 5s e b sl SLSSL
2 2mye el e e SLSL ol [F] LSk
O 3 5 S A O s Jseme sbay 5 dmes b
"o SLO5SY s el cpl ils ) s Dl g
oy 3y o el gl Gob 3l e SL sk b
259 SIS F g as B e DLl Dad 03 M 4 e 55158
Lol 3l o s ol g Kb Sllge 5 NTM &5 50
[F] S tay JWs 0Ll & tS1g o Sl onl o lseK
SLslen il g len 3 arwy b sbul cslt NTM
e a8 L Ohley 53 p g glacdl Sisie 5 pug (S
o et Ol e Sllas olalp [FO] Kgdp el
Rl Al db s el e a8 b Ok 53 S
Yorr B Yy gldle o Ol s oS sladlas S s [AY]
Ai GilS des VY aa= NTM & Olgee S5 8 &y
wdd plwl YO Jle o Olghal o oS 5 slandllas s [4]
oor S b g V] el 0 I A Y 0T gt
) b Olpee Ad bl YV Jlu s Ol si Ol s &S

S Sl cLeJ 3 M ws S uiui;.f Ao ys ¥ os a6 SL

OVA

4o
St e Solem Ol 5o agolen S el S S

38 odes Julgs i S5a s el 0 Golew AL
iS5 p AL T ol Segn 5 0 D gumn o
Non Tuberculosis ) Ju & slap s SLsSle [V] 4sb 0
(AFB) i sl slas 5SU ¢ 5> (Mycobacterium; NTM

(S 3 03K ( poliss JESI 095 (lids JESI panass (g1 S (Soemils '
OlRl 013 (it Saad (S iy pole oSl

iz Sy pole sl i isie Sl iloy Oligins S pe bl ¥
Olpl iz

Ol 0l a5 cgollanl 33T 0lKitls 35 1y 351y  suwlisd 09 250 59,5 ()b skl ™
Ol 0l csgily giginnil s Jlguarsyl 09,5 ()b sbiwl "

Sy pole alSily (Sbjy 0aSEils ol L9 Se 29,5 bkl
Ol olals plals

O Sbjy pole oL Sy 2288l «sTslsSlesd 09,8 il 7
Olpl Ol

sJolins 03imgg5 ¢33 *

OIS0 29,5 (S jy 23Sy (Sjy ObLS (53l B lsl (OLaLS
ol

<) D) ) ) Piumaghyes F100OF. V) 3pals
nazarialam.ali@gmail.com :Syig)sl camy

AF/9/PY sled Siygdy G A5/P/F wnsdlys Ayl


https://feyz.kaums.ac.ir/article-1-3349-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-07-11 ]

ol eks i slap g SL KL e Ll

AU L il s aolsl 53 g e S g5 b 0l35 s
Yo Sdea ¥rer s 50 ek ged e 28 & 90 KoPO,
Ok Ju el Ghla 5 45 (alakiged 53 Likss S 55k Sl 4id
Solwoslel 31 dm .38 S ekl haid s 4 S
45 A5 S A S S ekl s 4 D Sl e g
Lo 53 dgal (e 235 D)0 51K Osmdss B9
HPLC plonl o [14] bk eals ot 0 guilor il o o
-\ s g psl £ e ol e (Knauer, Germany)
Blol dd K ow Gileiple Sime adde 53 igoslae
RS B 0 5 6L GBS S U S pee S
BLol Gildplo Gine 4 S48 Ad axdls p O guils cplil
U Y Sdeay g odd Jame Jbmacs A w8
AN b Giledsle Jolp s S bl Cde
o 5l S 5 pel el J g b ilegiie
bAoA ol sbadised ig3lue 3 5 JouT =Y 1l ool
CLd g Lud Kis U wd sl s &l 38 31 eslanl
S Sl am 3 # 6 ¥ glos s bl g osbal ot S
(Ldgow) b fbge HPLC olaus b 18 - cuys 8 o3
25 0l Jold bhlgp Lad S S g2 5 S
(ol ol 4 gl 5 Ol M (63 1 o )led O35 s g
5l Aoyn Ve taw o)lad O3 t0les A8 (63 13 osled e
shE L ki OF g oyled O 5 tdgke Aoy A
9035 a1 Ga,l)) ediS e 5y TS ALl 0d
4 olasie 055 5,05 5 Ay S 5,8 1n ey sl s
A 8L oyled blge 3 ads Koo 00 0dd iS4 ges
Ly Sl 51 9 0 el Gou 3 K Jaw 5 s
oy SISl del T (51 s S o 2, s
ST o oslitul Ot g 55 5 23,5 13 oalinul 3550 3Ll S
gy V3 adlas ol s [NVY] se 0w Jews
HPLC 55, 5o s eoliial cote J 25 Ol siens p s ASLsSOLe
Sldl M GLEI ey SLSSL LS pluls b
) s S e tag, (PeAK) W oo &S s SIS
(293 (S aladtes Oyon JoS g0 059 el Ladds
S bl Latws cpl thidd o pll LUl 5 2w
i g5l ol 5 (Retention times) (5 ls5k ol cbaals
40 o [YV] wul e cwss (Relative peak heights)
L0l 5 WA lpy SPSS ile 5 51 lesls o

A ealiul G5 ) gdome 5 O SISy

5 oyl YY) 6,95 [VYRF|Ldul 5 oy | s asbiolegs

B sba emeki3 Ookey 53 o4 Xyl AFB ot sladi sl
- s i SLI  edd pluld Ju Cige Olgee
S3lalidr 3,8 0 Sy Oljles 035 Wgnl izmer 5 S
ol Ohlen £ 8000 53 NTM mjw 5 cys jasds
C g3 oS edd 59,08 SO pludl 31 s S Sl
PYAY] 55 cule SbSsm sl new 4 e Ny
Cootl 511> 65 A 5 00 S LSl 2l sladypl lalis
SLslen 3 s b NTM i 8 415 asl
b ol slul 3 e 5 S slonl il
s bl 5 sdes Gl Shyls gy Sk slag,ls
»» HPLO) YL 5 Shee b mbe (B850 8 2oy 5 VY]
Kol sdp bl g SLSSL slisie el
llid VO] il o NTM jaseis g 0500 5 o s
22 HPLC 2, 5l ealial b (ol ladisad 55 g0 2SS0
SIS G S e R sl bl
ol 03 gh A e e Olgea Al e (fingerprinting)
o 5l 35 SISon sl 43 by o o Sl FIGT 2,
ol VO] 5,8 0 1 absl 20 855 5 055 ool
L& lsl 81 5o & g Coly 5 Ol g, S
whd S5 bl 4 e gl oyl plnl Sl g5 S s
5o @bl Cer by, el 51 S B
adllas ol 51 San ANF] Aslbp pa SUSL slaa S
O A ke 5l 0dd £ ZSLSGLe glad S plalis

A3b o HPLC 35, 51 ealinal b

by 959 3g0
s Ll s NTM sy o) o
o a0 S g 513 51 (5 S el galaie andllas pl 53
A sel&alesl (B g s gams oSKnbT 4 siSansl
3,5 el \YAF G ATAY Gladle (b 0L b mhw s
AFB L sl 31 51 o SUsSole dyl Yoowole £ 0L ke b
S Je Slsie 4 S Kt Oslen adS L3 8 (goslmer e
il i AFB a8 glles 5 odd addlas 5,05 b Bl
S A ki ) g Ll aS G_,\s adlas
O il sladiged 5 Sws 6““;'-"'5 Olysl s s
Sk god 3lwoslel L as (5r5lper 5 B8 51 ey AD 4B S
Spe D3 Smbe Il s S eldl 5 pda el
e 9 el Ol 51 eslil L (Liquefaction)

ova


https://feyz.kaums.ac.ir/article-1-3349-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-07-11 ]

4 byp S3lp by Wi Y0 5 HPLC pasis Gy,
e ol s iyl de s ¥ i s wsten] LS
S8 g5 b b Gs g8 i s Ol e o
S35 35 A adalis (s ls ime YT 0k L ol S
03,51 ¥ o)led g 55 Ll sl 2 ASLSb sl S 65

] 0

C}b&mﬁ})‘x‘}#

Pl
dodr 55 Wl ot 5 Lidged g8 SIS mis
B ¥ oy addlian 3590 Oylens oo Jaw st ol 0k S5 Y 6 led
Sl e plkd lee HPLC iy, s g Jlu $0
boglaloses ©hpon SISb gladeal (S SLkl o S
s pl o Ob) feomen 9 plbaw 5 2U9s S 55 S g as
ol el 0 a3l OLE ¥ Y led gla JK3 s o a3

andllas 350 Ol S 5 Latigod g5 sl b w55 =) osled s

Wl f S
S5 Ok b el 5 S s e Ll 2 o5
(42 3) (a3 314x5) (A ;3) (Ladl g 550 51a3) (dep;3) (Lad g 550 5la3) (A y3) (ad gl slaes) (Ao y3) sl (Ao 3) slas
N [CED) (o) (VoY (Y04 ©0) \\
a0 e
60 e
a0 e
1] i
5 élll
e
= L
160 e
100 7
= ]
] 7 — el B, & ]
a 1 - 3 a & a ] 1 2] ] %0 & @
Timea{min} Thme {min}
o)l 523 53 3 5o SIle dsl SIS 5oy S =Y ol S5 ool33 53 3 pe SISl el 1S 5l S -) ol SO0
i o SUS L st Sl Sl
3000 f 000
2300 2000
o 2000 8 20
g
gty | 160
1000 | Jma
5001 | I ]
o | ¥ e L M. a i A
[ 13 20 30 40 o0 &0 a ] -] E # -] L]
Timeimink Timaimini
o525 53 o 50 SISl il 318 5les S ¥ ojla S5 ool3en 53 5 50 SUSSL dnl 31 S 5ls S -V o jle S
P pa S Vbl tl o g LSl
andllas cpl 53 ol I o5 L Sle Sk S 5l 5 655 Sl 2 w3 T led Jsdr
Sl sbdsnl g
s e Sl Yl o SUSSL sl s e S et 32 U sSo

(4ez3) Ll g5l sluss (4o 5) Ldd ! slaws

(4o 5) Ldd ! slaas (Ao 5) Ladd g3l sl

oy oy

(¥o)p (fOA

5 o e b B, B EE s g3 g Sip
a2 S 5 e Ju Bile slap s SLSOL 5lula

OAr

Sl Sbdsnl Sl Ol adlas cul s

5 oyl YY) 6,05 [VFRF|Ldul 5 crags | s asliolags


https://feyz.kaums.ac.ir/article-1-3349-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-07-11 ]

3 ek T (sl S b LGS lald

Ire]ss 8o OF s i3l sl padse nl 5 Ablygad S
ouiiS ealitl 3 3 2)lge Dl b Aol mls K> slahss 0
slils 313l Bl aS gyswa tails KSKS blo,l o&aws
238 pil i GIE 4 e il YL Ol
S pa AUl GLa S plgl jasil cgr ies
-4 00 gobasdl Blod 51 Ks sl iy, b amlis ,s HPLC
3 Ol 0id S5 s gl [N Al 50
e Yo oS by ke iy, Olses HPLC 2y,

3 g eslizal p g S Kl slagy o ¢l plalis

& 5 4o

S eddlas sladiged I 45 addlas ol b & sl
o 9 5o Ol A8 Ol Ad w8 e AFB sl
S deil Bl S5 el 4 b OS5 Lol YU 01l 53 NTM
Jolo il pa ASLsSole g Jr oo (sl 5131 s
il Jole NTM laws o el oSe 5 035 6T 55k
oo b pe AL Ll S G pluld sl 6T goles
ERSERUTSEISTI NTM gl 5 oSl glacssie 5o HPLC
20 CaRbge poe Col sl yaseds &Sl tib 0 592
VPP & SR P |1 PYRC SO0 I I Y K S PRTY
oge 30 Glisolen Jolse cnl 5l (AU sbddsie gl
5590 Olylows 3luss andllas cpl 3 545 g0 s guoee 31 3,8
2555 ol g 53 NTM 4151 g 00 29 0 slgdy 290 (o 2
58 S wsp sspe HPLC dajl il gla s b
Tl s 3 0k e Kken b )50 Sl ol
dS Gl plbs sy i 53 s
238 (G Il s p i SO

S108 9 KU
uull..ﬁ)\s ‘5}31.:.3‘: al olg_lg )|d.i.>uyl> e (J'&‘
Wby o o3 g5 i ol OBk g 5 Ol .l LS
uﬁL«S}bN e@eﬁh}i lerﬁ)" b ;,5)1.::,,3423 g.,.ﬂja
o el DL ol Oy b 41 3 1, Lo oS e 5 01Kt

References:

[1] Adigun R, Bhimji S. Tuberculosis. StatPearls
2017. Available at:
https://www.ncbi.nlm.nih.gov/books/NBK441916.

5 oyl YY) 6,95 [VYRF|Ldul 5 oy | s asbiolegs

s 20U (b [YRY] e 5 Ok s il
S 3 g NTM g5luliz 5 plalid 2150 (g3 s
Olgeas NTM el csbia s aB8T 2,30 5 cds il
SLie ek s oMl oimer L GLS 0SSl
23 gl e a8 Hlrs Ol 3L35) fpoen 5 (eI
ol w3l gt 56 NTM pad 5 albs 05
NTM (a8 pond ciliie oldlar Gbls 55 [YOOYF]
YOV Jle s o5 glandlas 5 Al wlul glacslis il
4 bgs pad p ity 45 AS el DL LS ploxil 1 el o
Y6 5 PY i) pssd pn SNl 5 pasl pn SNl
Al opls s il plwl glaysiS 5s [Y8] ASb e (das)s
3 pas) pn Sl goi 8 NTM gl o ity | 58
o 2ba)l gl e [YV] Mibe W e Sl
SRl 5 25 pa SRl (S e SUR
{TAT 20 NTM o 53 1 G151 o it tisole o 55T
Ojee ook plondl YAAY=Y0N0 Jlo 51 GLEIS s o glanllias b
boadlls 53 [Y4] W 218 dw,s WA NTM &
Rl o Fa el il e SLSL sladgnl o i
23 et 51 Vsl ) 5 et 5l 87 o gt o S
Hrs Ol Sl e S sladynl ity adlas
boamlin 5o o 8 (G5lulir puy slaes) 5 Gae Ssnsy
ol @ e ALl 4 M ey Bl 51 s Sl
b s kil Ol 5o a8 8 ) addlls 4 4 4l
prrSbsl 4 b o NTM s o 220 016 53 8 oyl
4 byp gt it e ol s Js [Y] s g/
6 plelid g anlllan cpl 53 g o] g S 4SO Le
Cago s S aslizad HPLC i) 51 p g S sSile Cilose (gla
Coml I 8 ol (p) (aloondiom Bosh Somd ) )
Tt B plal o) paslS omen 5 eSOl YL
ponil o PCR il oS0 gn (sla s, b amalin s 451
035 Fomb B gei ilr Sl Jhezl bl (ool ;S HPLC
PAE S Gyl s P eel gl sl ol g
O Cte s J S sty 5o Sodl e Syl
g lld 3 e b skt s 5 35 S 0 21
NS5 4 3G HPLC ) 5o bl s 51,50 00 256 Sk (gl

[2] Ahmed I, Jabeen K, Hasan R. Identification of
non-tuberculous mycobacteria isolated from clinical
specimens at a tertiary care hospital: a cross-
sectional study. BMC Infect Dis 2013; 13(1): 493.

OAN


https://feyz.kaums.ac.ir/article-1-3349-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-07-11 ]

[3] Lai CC, Tan CK, Chou CH, Hsu HL, Liao CH,
Huang YT, et al. |Increasing Incidence of
Nontuberculous Mycobacteria, Taiwan, 2000-2008.
Emerg Infect Dis 2010; 16(2): 294-6.

[4] Rezntkov M, Robinson E. Serologically identical
Battey mycobacteria from sputa of healthy piggery
workers and lesions of pigs. Aust Vet J 1970;
46(12): 606-7.

[5] Nasiri MJ, Dabiri H, Darban-Sarokhalil D,
Hashemi Shahraki A. Prevalence of Non-
Tuberculosis  Mycobacterial Infections among
Tuberculosis Suspects in Iran: Systematic Review
and Meta-AnalysisPLoSone 2015; 10(6): 0129073
[6] Moore JE, Kruijshaar ME, Ormerod LP,
Drobniewski F, Abubakar I. Increasing reports of
non-tuberculous mycobacteria in England, Wales
and Northern Ireland, 1995-2006. BMC Infect Dis
2010; 10: 612.

[7] Henry MT, Inamdar L, O'Riordain D, Schweiger
M, Watson JP. Nontuberculous mycobacteria in
non-HIV patients: epidemiology, treatment and
response. Eur Respir J 2004; 23(5): 741-6.

[8] Piersimoni C, Scarparo C . Pulmonary infections
associated with non-tuberculous mycobacteria in
immunocompetent patients. Lancet Infect Dis 2008;
8(5): 323-34.

[9] Tabarsi P, Baghaei P, Farnia P, Mansouri N,
Chitsaz E, Sheikholeslam F, et al. Nontuberculous
mycobacteria among patients who are suspected for
multidrug-resistant tuberculosis—need for earlier
identification of nontuberculosis mycobacteria. Am
J Med Sci 2009; 337(3): 182-4.

[10] Shojaei H, Heidarieh P, Hashemi A, Feizabadi
MM, Naser AD. Species identification of neglected
nontuberculous mycobacteria in a developing
country. Jpn J Infect Dis 2011; 64(4): 265-71.

[11] Khosravi Boroujeni AD, Hashemi Shahraki A,
Hashemzadeh M, Sheini Mehrabzadeh R.
Prevalence of nontuberculous mycobacteria in
hospital watersof major cities of Khuzestan
province, Iran. Eur Respir J 2016; 48( 60).

[12] Ding LW, Lai CC, Lee LN, Hsueh PR. Disease
caused by non-tuberculous mycobacteria in a
university hospital in Taiwan, 1997-2003. Epidemiol
Infect 2006; 134(5): 1060-7.

[13] Lai CC, Lee LN, Ding LW, Yu CJ, Hsueh PR,
Yang PC. Emergence of disseminated infections due
to nontuberculous mycobacteria in  non-HIV-
infected patients, including immunocompetent and
immunocompromised patients in a university
hospital in Taiwan. J Infect 2006; 53(2): 77-84.

[14] Wagner D, van Ingen J, Adjemian J, Lange C,
Prevots DR, Griffith D, et al. Annual prevalence and
treatment estimates of nontuberculous mycobacterial
pulmonary disease in Europe: A NTM-NET
collaborative study. Eur Respir J 2014;
44(Suppl58): P1067.

[15] Junior CAC, Torre CAL, Souza Figueiredo EE,
Lilenbaum W, Paschoalin VMF. Application of
High Performance Liquid Chromatography for

OAY

UK 5 515

Identification of Mycobacterium spp. Tub Expand
Knw 2015; 1: 152.

[16] Furlanetto LV, Conte-Janior CA, De Souza
Figue EE, Duarte RS, Lilenbaum W, Silva JT, et al.
HPLC Protocol for Identification of Mycobacterium
spp. from Clinical Samples of Human and
Veterinary J Microbiol Res 2014; 4(6): 193-200.
[17] Mirzapour A, Alam AN, Bostanabadi SZ,
Shahraki AH, Ebrahimi SA, Yousefi M.
Identification of nontuberculous mycobacteria by
high-performance liquid chromatography from
patients in tehran. Int J Mycobacteriol 2016; 5
Suppl 1: S214.

[18] Subedi S, Kong F, Jelfs P, Gray TJ, Xiao M,
Sintchenko V, et al. 16S-23S Internal Transcribed
Spacer Region PCR and Sequencer-Based Capillary
Gel Electrophoresis has Potential as an Alternative
to High Performance Liquid Chromatography for
Identification of Slowly Growing Nontuberculous
Mycobacteria. PLoS one 2016; 11(10): e0164138.
[19] Murray SJ, Barrett A, Magee JG, Freeman R.
Optimisation of acid fast smears for the direct
detection of mycobacteria in clinical samples. J Clin
Pathol 2003; 56(8): 613-5.

[20] Butler WR, Jost KC Jr, Kilburn JO.
Identification of mycobacteria by high-performance
liquid chromatography. J Clin Microbiol 1991;
29(11): 2468-72.

[21] Jeong J, Kim SR, Lee SH, Lim JH, Choi JI,
Park JS, et al. The use of high performance liquid
chromatography to speciate and characterize the
epidemiology of mycobacteria. Lab Med 2011;
42(10): 612-7.

[22] 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.

[23] Jang MA, Koh WJ, Huh HJ, Kim SY, Jeon K,
Ki CS, et al. Distribution of nontuberculous
mycobacteria by multigene sequence-based typing
and clinical significance of isolated strains. J Clin
Microbiol 2014; 52(4): 1207-12.

[24] Hsueh PR, Liu YC, So J, Liu CY, Yang PC,
Luh KT. Mycobacterium tuberculosis in Taiwan. J
Infect 2006; 52(2): 77-85.

[25] Namkoong H, Kurashima A, Morimoto K,
Hoshino Y, Hasegawa N, Ato M, et al
Epidemiology of pulmonary  nontuberculous
mycobacterial disease, Japan. Emerg Infect Dis
2016; 22(6): 1116-8.

[26] Adjemian J, Frankland TB, Daida YG, Honda
JR, Olivier KN, Zelazny A, et al. Epidemiology of
Nontuberculous Mycobacterial Lung Disease and
Tuberculosis, Hawaii, USA. Emerg Infect Dis 2017;
23(3): 439-47.

[27] Kendall BA, Winthrop KL. Update on the
Epidemiology of Pulmonary  Nontuberculous
Mycobacterial Infections. Semin Respir Crit Care
Med 2013; 34(1): 87-94.

5 oyl YY) 6,05 [VFRF|Ldul 5 crags | s asliolags


https://feyz.kaums.ac.ir/article-1-3349-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-07-11 ]

3 ek T (sl S b LGS lald

[28] Prevots DR, Marras TK. Epidemiology of
human pulmonary infection with nontuberculous
mycobacteria: a review. Clin Chest Med 2015;
36(1): 13-34.

[29] Zilaee M, Firozeh F, Moniri R, Sehat M,
Bidgoli Z. Prevalence of non-tuberculous
mycobacteria isolated from patients referring to
tuberculosis center of Kashan University of Medical
Sciences. SIKUMS 2016; 21(5): 50-9.

5 oyl YY) 6,95 [VYRF|Ldul 5 oy | s asbiolegs

[30] Burman WJ, Reves RR. Review of false-
positive cultures for Mycobacterium tuberculosisand
recommendations ~ for  avoiding  unnecessary
treatment. Clin Infect Dis 2000; 31(6): 1390-95.

[31] Jeong J, Kim SR, Chang CL, Lee SH.
Distribution and  Clinical  Significance  of
Nontuberculous Mycobacteria Identified by High
Performance Liquid Chromatography in Clinical
Specimens. Korean J Clin 2008; 11(1): 34-42.

OAY


https://feyz.kaums.ac.ir/article-1-3349-en.html
http://www.tcpdf.org

