
C

1. 

2. 

3. 

4. 

 
 

 

 
Ori
http
Med

Med 

 

_______________
Corresponding auth
 
Pediatric Respirat
Center, Tehran Un
Pediatric Gastroe
Pediatrics, Bahram
Tehran, Iran 
Department of My
Center (MRC), Past
Department of My
Tehran, Iran 

 
The Valu
Nontube
Negative

Seyed Hossei
Modaresi1*    
 
Received: 16 O

Abstract 
    Background
value of Polym
   Methods: Th
with an NTM n
sequence. 
   Results: In to
for NTM. Amo
   Conclusion: 
always under c
 
Keywords: Cy
 
Conflicts of Interes
Funding: None 
 
*This work has bee
  Copyright© Iran 
 
Cite this articl
Detection of No
Repub Iran. 2022
 
 

Introducti
Cystic Fibr

cessive disea
codes cystic 
tor (CFTR) p
7. This mutat
and gastroint
organs. This 
thick mucosa

iginal Arti
p://mjiri.iums.a
dical Journa

J Islam Repub Ir

________________
hor: Dr Mohammad

tory and Sleep M
niversity of Medical 
enterology and He
mi Children’s Hosp

ycobacteriology an
teur Institute of Ira

ycobacteriology and

ue of Spu
erculous 
e Nontub

n Mirlohi1, Ka
 

Oct 2020             

d: Cystic Fibro
merase Chain Re
his is a descript
negative sputum

otal, 57 CF pati
ong these strain

PCR can be u
clinical suspicio

ystic Fibrosis, N

st: None declared 

en published under
University of Medi

le as: Mirlohi SH
ontuberculous My
2 (12 Feb);36:7. h

on 
rosis (CF) is a
se caused by 
fibrosis transm

protein. This g
tion leads to 
testinal system
genetic defec

a in the patien

icle   
ac.ir   
al of the Islam

ran. 2022 (12 Feb

_ 
dreza Modaresi, mr

edicine Research 
Sciences, Tehran, I

epatology Researc
pital, Tehran Unive

d Pulmonary Resea
n, Tehran, Iran 

d Pulmonary Resear

utum Pol
Mycoba

berculou

ambiz Eftekha

       Published: 

sis (CF) is a lif
eaction (PCR) i
tive cross-sectio
m culture. The 

ients with negat
ns, Mycobacteri
used as an alter
on of the disease

Nontuberculous 

r CC BY-NC-SA 1.0 li
ical Sciences  

H, Eftekhari K, S
ycobacteria in Cy
https://doi.org/10

a life-threaten
mutations in

membrane co
gene is locate
involvement 

ms and comp
ct leads  to th
nt’s airway, w

 
mic Republic

b);36.7. https://do

r-modaresi@sina.tu

Center, Children’s
ran 
ch Center, Depart
ersity of Medical 

arch, Microbiology 

rch, Pasteur Institut

lymerase
acteria in
us Mycob

ri2, Rohola Sh

12 Feb 2022 

fe-threatening a
in CF patients w
onal study. The
patient's sputum

tive NTM sputu
um simiae was 
rnative diagnos
e. 

Mycobacteria,

icense. 

hirzadi R, Fateh
ystic Fibrosis Pa
.47176/mjiri.36.7

ning autosoma
the gene tha

onductance reg
ed on chromos

of the pulmo
plications in o
he accumulatio
which provide

c of Iran (MJ

oi.org/10.47176/m

ums.ac.i 

s Medical 

tment of 
Sciences, 

Research 

te of Iran, 

 
↑W
Th
fibr
NT
cau
Cu
mic
 
→

PC
hav
NT

 

e Chain R
n Cystic F
bacteria 

 
irzadi1, Abolfa

 

autosomal rece
with Nontuberc
e population in
m samples wer

um culture wer
 the most comm
stic method for

, Polymerase Ch

A, Masoumi M, 
atients with Nega
7  

al re-
at en-
gula-
some 
onary 
other 
on of 
es the 

med
resp
tient
and 
infec
crea
culo
have

IRI) 

mjiri.36.7  

What is “already
e importance o
rosis is well kn

TM is one of 
use problems in
urrently, the 
croorganisms is

→What this artic
CR can be used 
ve a negative sp
TM infection.  

Reaction
Fibrosis P
Sputum 

azl Fateh3, Mo

ssive disease. T
ulous Mycobac

ncluded all child
re sent for smea

re enrolled. Nin
mon one with 5 
r NTM in CF p

hain Reaction, 

Modaresi M. Th
ative Nontubercu

dium for the 
piratory infect
ts (1). Nowad
increased lif

ctions resista
ased. One of t
ous Mycobact
e been publis

y known” in th
f respiratory in
own. 
the opportunis

n these patients.
standard dia

s sputum cultur

cle adds: 
to detect NTM

putum culture b

 for Dete
Patients w
Culture  

orteza Masoum

The purpose of 
cteria (NTM) ne
dren with CF, a
ar and culture o

e patients (15.7
cases (8.77% o
patients with n

Sputum 

e Value of Sputu
ulous Mycobacter

development 
ions are the m

days, with the 
fe span, the 
nt to commo
he opportunis
eria (NTM). S
hed indicating

his topic: 
nfections in pati

stic organisms 
. 
agnostic meth
re.   

M in cystic fibro
but are still susp

ection of
with 
 

mi4, Mohamm

f this study was
egative sputum
aged between 5
of NTM, RFLP

78%) had positi
of total positive
negative NTM 

um Polymerase C
eria Sputum Cult

of infections
main problem
advancement
incidence of 

on drugs has 
stic organisms
Since 1990, s

ng an increase

ients with cysti

that sometime

hod for thes

tic patients wh
pected of havin

f 

madreza 

s to evaluate th
m culture. 
5 - 18 years old
P PCR, and PCR

ive sputum PCR
e cases). 
sputum culture

Chain Reaction fo
ture. Med J Islam

s. As a result
ms of these pa

t of treatment
f opportunistic

gradually in
s is Nontuber
several studie
e in the detec

c 

es 

e 

o 
g 

e 

d, 
R 

R 

e, 

or 
m 

t, 
a-
ts 
c 

n-
r-
s 

c-

 [
 D

O
I:

 1
0.

47
17

6/
m

jir
i.3

6.
7 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 m
jir

i.i
um

s.
ac

.ir
 o

n 
20

25
-0

6-
05

 ]
 

                               1 / 4

https://orcid.org/0000-0002-9625-5184
https://crossmark.crossref.org/dialog/?doi=10.47176/mjiri.36.7
http://dx.doi.org/10.47176/mjiri.36.7
https://mjiri.iums.ac.ir/article-1-7205-en.html


 
 Sputum PCR

 
 http://m
Med J Is
 

2 

tion of this or
CF patients (
on non-tuberc
tients, and di
reported (3, 4
ease in vario
nodes and di
tients, they al
isms are a larg
mycobacteria
Foundation a
(ECFS) recom
screened ann
role of cultur
ism detection
worldwide (4
PCR in the d
the purpose o
in CF patients

 
Methods 
Study desig
This is a de

tion included 
years old, refe
ical Center H
with NTM n
were: children
UCFF criteri
NTM. Exclus
the study and 

 
Sample siz
The statist

with CF with
of Children M

 
Interventio
All children

ative sputum 
sent was obta
participate in
completed for
mation such 
The patient's 
ing way: initi
mal saline the
to the Hospit
transferred in
hour. Part of t
NTM and the
quence. The Z
medium were
nosties deutsc
used for PCR
lates is MLS
this method f
including hsp
investigate fo
where sputum

R in Detection 

mjiri.iums.ac.ir 
slam Repub Ira

rganism from 
(2). Numerou
culosis Myco
ifferent range
4). NTM are 
ous organs lik
isseminated in
lmost always 
ge family that

a (4, 5). Accor
and the Euro
mmend that 
nually for NT
re of respirato
n has been p
4). There are l
detection of N
of this study w
s with NTM n

gn 
escriptive cro
all children w

erred to the C
Hospital, from
negative sput
n aged 5-18 y
a and negativ
sion criteria i
inability to re

ze 
ical populatio

h inclusion cri
Medical Center

on 
n aged 5 to 18
culture were 
ained from th
n the study. I
r each patient
as age, gende
sputum sampl
ially, the patie
en the specim
tal’s laborator
n ice to the P
the samples w
e rest were se
Ziehl Neelsen 
e used for NT
chland GmbH

R. The best me
A (Multilocu
for detection 
p65, rpoB, 16
or NTM by o

m culture was 

of NTM in C

an. 2022 (12 Feb

the respirator
us studies hav
obacterium inf
es of NTM s
usually capab
ke the skin, s
nfections. Ho
involve the lu
t in the past w
rdingly, the U
opean Cystic 
patients with

TM in respirat
ory tract samp
roven and it 
limited studies

NTM in CF p
was to evaluate
negative sputu

oss-sectional s
with CF, aged
F Center of th

m March 2016
tum culture. 
years old with
ve sputum cu
included unw
epel sputum. 

on comprehe
iteria, referred
r Hospital for

8 years with C
evaluated. At

he children an
Individual qu
t, including d
er, and durati
les were colle
ent washed hi

men was collec
ry. The collec
Pasteur Institu
was sent for sm
ent to RFLP P

staining and 
TM detection

H Mannheim K
ethod for dete
us sequence a

with three ho
6S rRNA. Ou
other method
negative, and

 
CF Patients 

b); 36:7. 

ry tract sampl
ve been perfor
fections in CF
species have 
ble of causing
soft tissue, ly

owever, in CF
ungs. These or

were called aty
U.S.Cystic Fib

Fibrosis So
h CF should
tory samples.

ples for this or
is routinely 

s about the ro
atients. There
e the value of 
um culture. 

study. The pop
between 5 an

he Children's M
6 to March 2
Inclusion cri

h CF confirme
ulture in term
illingness to 

ended all pat
d to the CF C

one year (20

CF with NTM 
t first, written 
nd their paren
uestionnaires 
demographic i
ion of the dis
cted in the fol
is mouth with
cted and deliv
cted samples 
ute lab within
mear and cultu
PCR and PCR
Levenstein cu

n. The Roch d
Kit (Germany)
ction of NTM
nalysis). We 

ousekeeping g
r goal was ju

ds (PCR) in c
d we did not in

 

les in 
rmed 
F pa-
been 

g dis-
ymph 
F pa-
rgan-

ypical 
brosis 
ociety 
d be 
 The 
rgan-
used 

ole of 
efore, 
f PCR 

pula-
nd 18 
Med-
2016, 
riteria 
ed by 
ms of 
enter 

tients 
Center 

16). 

 neg-
con-

nts to 
were 

infor-
sease. 
llow-

h nor-
vered 
were 

n one 
ure of 
R Se-
ulture 
diag-
) was 

M iso-
used 

genes 
ust to 
cases 
ntend 

to in
NTM

 
Et
Al

form
pare
of T
IR.T
tests
tient
port
was 

 
St
Th

naire
softw
and 
stati
freq
freq
tive 

 
Re
Fi

ture 
and 
(ran
diag
were
sme
(15.
obta
Myc
es (8
tive 
of th

 
Di
W

prob
the 
isms
infec
nary
or o
incre
Unit
12%
over

 
Tab
Str
My
My
My
To
 

nvestigate the
M and the pres

thical consid
ll patient info

med consent w
ents. The study
Tehran Univer
TUMS.MEDIC
s were provid
ts did not pay
ed to the patie
carried out. 

tatistical ana
he results of 
es. Finally, th
ware (version
frequency of

istical method
uency were u
uency of My
analysis was 

esults 
ifty-seven CF 
were enrolled
33 (58%) wer
ge 6 to 17 y

gnosed during 
e previously 
ars were ne
78%) had pos

ained are summ
cobacterium s
8.77% of to ta
PCR were fe

he disease. 

iscussion 
We found that 
bability about 
detection of N
s in the enviro
ctions, especi

y disease, such
other respirato
eased in diff
ted States ran

% (1). Cather
rall incidence

ble 1. Frequency 
rain type 
ycobacterium sim
ycobacterium che
ycobacterium gor
tal 

e relationship
sence of disea

derations 
ormation was
was obtained 
y was approve
sity of Medic
CINE.REC.13
ded by the stu
y extra. The r
ents and the n

alysis 
the tests were

he data were a
n 20). Study 
f NTM were 
ds. The mean
used to report
cobacterium s
performed usi

patients with 
d. Twenty-fou
re girls. Their 

years). Of the
the current ye
diagnosed. N

egative in al
sitive sputum 
marized in Ta
imiae was the
al positive cas

emales and we

in cases whe
the role of N

NTM. NTM i
onment that ca
ially in peopl
h as CF (6). N
ory tract samp
ferent countri
nge from 0% 
rine Pierre-Au
 of NTM in 

of mycobacterium

miae 
elonae 
rdonae 

p between th
ase. 

s kept confide
from all child
ed by the Eth

cal Sciences (e
395.1725). Al
udy executive
results of the 
necessary med

e recorded in
analyzed by S
y participant 
e explored wi
n ± standard 
t the variable
strains in pat
ing SPSS soft

negative NTM
ur patients (42

mean age wa
ese, 5 patients
ear and 52 chi

NTM sputum 
ll children. 

m PCR for NT
able 1. Among
e most commo
ses). All patie
ere previously

ere there is a 
NTM, PCR ca
is a large fam
an cause chron
le with unde

NTM detection
ples in patient
ies. Reported
to 28% with 
udigier et al
385 patients

m strains 
Number 

5 
3 
1 
9 

 

e presence o

ential, and in
dren and thei
ics Committee
ethics number
ll costs of the
es and the pa
tests were re

dical treatmen

n the question
PSS statistica
characteristic
ith descriptive
deviation and
s. To find the

tients, descrip
tware.  

M sputum cul
%) were boys

as 12.22 ± 2.44
s (8.7%) were
ildren (91.3%

Cultures and
Nine patient

TM; the strain
g these strains
on with 5 cas
ents with posi
y known case

strong clinica
an be used fo
mily of organ
nic pulmonary
rlying pulmo
n from sputum
ts with CF ha
d cases in the

an average o
l. reported an
s as 8.1% (7)

Percentage 
8.77 
5.26 
1.75 
15.78 

of 

n-
ir 
e 
r: 
e 

a-
e-
nt 

n-
al 
s 
e 
d 
e 

p-

l-
s, 
4 
e 

%) 
d 
ts 
ns 
s, 
s-
i-
s 

al 
or 
n-
y 

o-
m 
as 
e 

of 
n 
). 

 [
 D

O
I:

 1
0.

47
17

6/
m

jir
i.3

6.
7 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 m
jir

i.i
um

s.
ac

.ir
 o

n 
20

25
-0

6-
05

 ]
 

                               2 / 4

http://dx.doi.org/10.47176/mjiri.36.7
https://mjiri.iums.ac.ir/article-1-7205-en.html


 

 

 

Negative NTM
dren suspecte
patients with 
negative cultu
to detect this 
PCR in CF p
Interestingly, 

Several fac
culture and P
by non-myco
NTM detectio
used to preve
bility. In add
such as macr
chance of pos
al. studied a 
culture but po
fluenza were
presence of o
in the failure 
be taken into
mean that via
study, Myco
strain obtaine
to the results
Israel. In his 
rium simiae 
Hamihereport
organism fou
disease (non-
common geo
tention shoul
have been ob
countries (4).
and colleague
different regio
9.6% (median
(MABSC) an
most commo
respectively. 
ganism can b
as well as a
study, there w
gions of a cou
NTM of 15.7
in Iceland (40
ures reported
the prevalenc
patients incre
Audigier dep
CF patients u
in patients 15
organisms ob
in this study
detected in pa
by Davari M 
2013 and 201
CF patients a
tum was the m
the six CF pat

M sputum cu
ed of NTM i
clinical suspi

ure, it is neces
organism.  W

patients with 
the PCR was

ctors can exp
CR results. F
obacterial spe
on, while sam
ent this event
dition, CF pa
rolides and q
sitive sputum 
BAL sample

ositive PCR. 
e detected. Th
other non-myc

to isolate NT
 account. Pos

able bacterial c
bacterium sim

ed by sputum P
s of the multi
study, 40.5% 
positive sput

ted that Myco
und in patien
-CF patients) 
graphic regio

ld be paid to 
btained from 
 In a multicen

es in France, t
ons of the cou
n 6.6%). Myc
nd mycobacte
n and the se
This differenc

be due to soci
ge and antib
were also dif
untry (13).  W
78%, which is
0.9%) (15). H

d in the Unite
ce of NTM in
ases with age

picted that the
under 15 years
5 years of age 
btained at diff
, Mycobacter
atients older t
et al., which 

15 in order to 
and non-CF p
most common
tients who had

ulture is not u
infection (8). 
cion of NTM 
ssary to use al

We evaluated t
negative NTM
 positive in 15

plain this disc
or example, c
ecies can sub

mple decontam
t can reduce m
atients often r
quinolones tha

culture (9). G
e of CF patie
High levels o
hese findings
cobacterium s

TM (10). Of c
sitive PCR do
cells are prese
miae was th
PCR. These fi
icenter study 
of CF patient

tum culture 
obacterium sim
nts with unde

(14). It seem
on (Middle E

this organism
studies cond

nter study by 
the overall inc
untry was repo
cobacterium a
erium avium c
econd most co
ce in frequen
ial or geograp
iotic usage. A
fferences betw

We found an ov
s lower than th
However, it is
ed States (12%
n respiratory 
. The study by
e overall inci
s of age was 4
or older. On t

ferent ages ca
rium avium c
than 15 years 
was conducte
detect NTM i

patients), myc
n strain (63.9%
d positive NT

uncommon in 
Consequentl
infection but 

lternative met
the value of N
M sputum cul
5.78% of case
crepancy betw

culture overgr
bstantially re

mination techni
mycobacterial
receive antibi
at also reduce
Gianny p.scole
ents with neg
of Hemophilu
s suggest tha
species may r
course, this sh
oes not necess
ent (11, 12). In
he most abun
findings are sim

of Isaac Lev
ts had Mycob
(13). Also, A
miae is a com
erlying pulmo
ms that, given
ast), particula
m. Various re
ducted in diff

Anne Laure R
cidence of NT
orted from 3.7
abscessus com
complex were
ommon organ
cy and type o
phical differen
As in the Fr
ween differen
verall inciden
he reported va
s closer to the
%) (4). In gen

specimens o
y Catherine Pi
dence of NTM

4.8% versus 14
the other hand

an be differen
complex was 

of age. In a s
ed in Iran betw
in adults (incl
obacterium fo

%).In this stud
M-culture, 5 c

  http:/
Med J
 

chil-
ly, in 
t with 
thods 
NTM 
lture. 

es. 
ween 
rowth 
educe 
iques 
l via-
iotics 
e the 
eri et 

gative 
us in-
at the 
result 
hould 
sarily 
n our 
ndant 
milar 
vy in 
bacte-
Amal 

mmon 
onary 
n the 
ar at-
esults 
ferent 
Roux 

TM in 
7% to 
mplex 
e the 
nism, 
of or-
ences, 
rench 
nt re-
nce of 
alues 
e fig-
neral, 

of CF 
ierre-
M in 
4.9% 
d, the 
nt, as, 

only 
study 
ween 
luded 
ortui-
dy, of 
cases 

were
bact
this 
eval
12.2
stud
limit
coul
send
cost 
samp
ditio
be c

W
with
dislo
it is 
toms
NTM
 

Co
Ac

tive 
tive 
dise

 
Ac
W

this 
artic

 
Et
Th

Tehr
IR.T

 
Co

The 
 
 

Re
1. Cu

of 
Ke
Els

2. Ol
al.
No
cy
34

3. Le
et 
My
Em

4. Flo
et 
So
So
tub
20

5. Da
Jam
My

//mjiri.iums.ac.i
J Islam Repub I

e mycobacter
terium abscess

study and ou
luated populat
22 ± 2.44 yea
dy of Davari M
tation of this
ld not expel 
d samples for 

of the PCR.
ples, only one

ons, two of th
onsidered val

We propose th
h larger samp
odge sputum, 
necessary to e
s and radiolo
M. 

onclusion 
ccording to th
diagnostic me
NTM sputum
ase. 

cknowledgm
We thank Dr. S

study and Dr
cle. 

thical approva
he study was
ran Universit

TUMS.MEDIC

onflict of Inter
authors decla

eferences 
utting GR, Engel

Cystic Fibrosis 
endig’s Disorders
sevier; 2019.p.75
ivier KN, Weber

Nontuberculous
ontuberculous m
stic fibrosis. Am 
.  

evy I, Grisaru-Soe
al. Multicente

ycobacterial Infe
merg Infect Dis. 2
oto RA, Olivier K
al. US Cystic F

ociety. US Cystic 
ociety consensus 
berculous mycob
16 Jan;71 Suppl 

avari M, Irandoo
mnani F, et al. G
ycobacteria Isola

ir 
Iran. 2022 (12 F

ium fortuitum
sus (5). The st
urs can be at
tion. As the m
ars, compared

M and colleagu
s study was 
sputum, so th
testing. Anot
Due to the d

e sample was 
e three lung s
uable. 

hat future stud
le size. In pa
samples by B

evaluate the a
ogical finding

his study, PCR
ethod for NTM

m culture but w

ments 
Seyed Davar 
. Diana Diaz 

al 
 approved by
y of Medical
CINE.REC.13

rests 
are that they h

hardt J, Zeitlin P
in: Wilmott Det

s of the Respirato
7-768. 

r DJ, Wallace RJ 
s Mycobacteria 

mycobacteria. I: 
J Respir Crit Ca

en G, Lerner-Gev
er Cross-Sectio
ections among 
2008;14(3):378-3
KN, Saiman L, D

Fibrosis Foundati
Fibrosis Founda
recommendation

acteria in individ
1(Suppl 1):i1-22.

ost M, Sakhaee 
enetic Diversity a
ted from Clinical

SH.

Feb); 36.7. 

m and one ca
tatistical diffe

attributed to t
mean age of ou

d with 49.6 
ues (5). The m
that the you

there was no 
ther limitation
difficulty of t
taken, but in 

samples must 

dies be multi
atients who a
BAL should b
association of 
gs with differ

R can be used
M in CF patie
with clinical su

Siadat for co
for language 

y the Ethics 
l Sciences (e
395.1725). 

have no compe

PL. Genetics and
terding, Li.Ratje

ory Tract in Child

J Jr, Faiz AR, Lee
in Cystic Fibro
multicenter prev

are Med. 2003 M

va L, Kerem E, B
onal Study of 

Cystic Fibrosis 
84.  

Daley CL, Herrm
ion and Europea
ation and Europea
ns for the man
duals with cystic
.  
F, Vaziri F, Sep
and Prevalence o

al Samples in Teh

 Mirlohi, et al

3

se was Myco
rence between
he age of the

ur patients wa
± 16.6 in the

most importan
unger children

possibility to
n was the high
taking sputum
standard con
be positive to

i-centered and
are not able to
be taken. Also
clinical symp

rent strains o

d as an alterna
ents with nega
uspicion of the

ollaborating on
editing of thi

Committee o
ethics number

eting interests

d Pathophysiolog
en. Sly.Zar. Bush
dren. 19th Edition

e JH, Zhang Y, e
sis Study Group
valence study i

Mar 15;167(6):828

Blau H, Bentur L
Nontuberculou
Patients, Israe

mann JL, Nick JA
an Cystic Fibrosi
an Cystic Fibrosi
agement of non

c fibrosis. Thorax

pahi AA, Rahim
of Nontuberculou
hran, Iran. Microb

l. 

o-
n 
e 

as 
e 

nt 
n 
o 
h 

m 
n-
o 

d 
o 

o, 
p-
of 

a-
a-
e 

n 
s 

of 
r: 

. 

y 
h. 
n. 

et 
p. 
n 

8-

L, 
us 
l. 

A, 
is 
is 
n-
x. 

mi 
us 
b 

 [
 D

O
I:

 1
0.

47
17

6/
m

jir
i.3

6.
7 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 m
jir

i.i
um

s.
ac

.ir
 o

n 
20

25
-0

6-
05

 ]
 

                               3 / 4

http://dx.doi.org/10.47176/mjiri.36.7
https://mjiri.iums.ac.ir/article-1-7205-en.html


 
 Sputum PCR

 
 http://m
Med J Is
 

4 

Drug Resist. 2
6. López-Varela 

Ingen J, Kam
muddying the
2015 Mar;3(3)

7. Pierre-Audigie
Offredo C, Vu
of nontubercu
fibrosis. J Clin

8. Jarand J, Dav
Follow-up of
Patients Trea
Rifampin. Che

9. Griffith DE, A
Gordin F, e
American Tho
An official AT
of nontubercu
Med. 2007 Feb

10. Scoleri GP, 
LD, et al. 
Mycobacteria 
Sep;54(9):239

11. Rogers GB, M
MP, et al. The 
molecular ana
Nov; 16(11): 1

12. Kennedy N,
Ngowi FI, et 
response in pa
Sep; 170(3):71

13. Roux AL, C
S, et al; Jean-L
of prevalence 
fibrosis in fran

14. Hamieh A, T
et al. Emerge
from a tertia
4;13(4):e0195

15. Campos-He
Cabrera G, Cu
patients on th
Chemother. 20

 

R in Detection 

mjiri.iums.ac.ir 
slam Repub Ira

2019;25(2):264-27
E, García-Baste

mpmann B. Non-
 waters of tuber
):244-56.  
er C, Ferroni A,
u-Thien H, et al. 
ulous mycobacter
n Microbiol. 2005
vis JP, Cowie R
f Mycobacterium
ated with Regi
est. 2016 May;14
Aksamit T, Brow
et al. ATS My
oracic Society; In
TS/IDSA stateme
ulous mycobacte
b 15;175(4):367-
Choo JM, Leon
Culture-Indepen

in Clinical Respi
95-8.  
Marsh P, Stressm
 exclusion of dea

alysis of clinical 
1656-8.  
 Gillespie SH, S
al. Polymerase 

atients with pulm
13-6.  

Catherinot E, Ripo
Louis Herrmann 
of nontuberculou

nce. J Clin Microb
Tayyar R, Tabaja
ence of Mycoba
ary care center 
390.  

errero MI, Cham
uyás J. Nontuber
e Island of Gran
016 Aug;22(8):52

of NTM in C

an. 2022 (12 Feb

70.  
eiro AL, Santiag
-tuberculous myc
rculosis diagnosi

 Sermet-Gaudelu
Age-related prev
rial species amon
5 Jul;43(7):3467-
RL, Field SK, F
m avium Compl
imens Including
9(5):1285-93.  

wn-Elliott BA, C
ycobacterial Dis
nfectious Diseas

ent: diagnosis, tre
rial diseases. Am
416.  

ng LE, Goddard 
ndent Detection
iratory Samples. 

mann AF, Allen C
ad bacterial cells i

samples. Clin M

Saruni AO, Kisyo
chain reaction f

monary tuberculo

oll F, Soismier N
for the OMA Gr
us mycobacteria 
biol. 2009 Dec;47

a H, E L Zein S, 
cterium simiae: 
in Lebanon. P

mizo FJ, Camin
rculous mycobac

n Canaria. A pop
26-31. 

 
CF Patients 

b); 36:7. 

go B, Wagner D
cobacteria in chi
s. Lancet Respir

us I, Le Bourgeo
valence and distrib
ng patients with 
70.  

Fisher DA. Long
lex Lung Disea

g Clofazimine 

Catanzaro A, Dal
seases Subcomm
e Society of Am
atment, and prev
m J Respir Crit

TR, Shephard L
n of Nontuberc
J Clin Microbiol

CE, Daniels TV, C
is essential for ac
Microbiol Infect.

ombe G, McNern
for assessing trea
osis. J Infect Dis.

N, Macheras E, R
roup. Multicenter
in patients with 

7(12):4124-8.  
Bou Khalil P, K
A retrospective 

PLoS One. 2018

ero JA, Gilarra
cteria in cystic fi
pulation study. J 

 

D, van 
ildren: 
r Med. 

ois M, 
bution 
cystic 

g-term 
ase in 
and/or 

ley C, 
mittee; 
merica. 
vention 
t Care 

L, Burr 
culous 
l. 2016 

Carroll 
ccurate 
. 2010 

ney R, 
atment 
. 1994 

Ravilly 
r study 
cystic 

Kara N, 
study 

8 Apr 

anz R, 
fibrosis 

Infect 

 

 [
 D

O
I:

 1
0.

47
17

6/
m

jir
i.3

6.
7 

] 
 [

 D
ow

nl
oa

de
d 

fr
om

 m
jir

i.i
um

s.
ac

.ir
 o

n 
20

25
-0

6-
05

 ]
 

Powered by TCPDF (www.tcpdf.org)

                               4 / 4

http://dx.doi.org/10.47176/mjiri.36.7
https://mjiri.iums.ac.ir/article-1-7205-en.html
http://www.tcpdf.org

