. . s |
| Gibao)) Alis WY il V40 o)l V4 oy 15jlg g Salsji ogle alan |

http://rjms.tums.ac.ir

P g ggmiium PCR g srow! cnduid (g ,] duw Lo
S92 Jw pasuls

Ol ot (S pole S8l (o) £ ST Sy @i plilon (Bla Sl ) (e 98 5 )l G g—wige g (e A 35>
dr_moosavi_pul@yahoo.com .,

(st o) Sl 86 2551 Sy i ol ot 5 (555, pole oStls JUbl ighe e 550 she e 9 il 11 | yiae S
m-barati@sina.tums.ac.ir

mkouchari@gmail.com .|yl (5 ( J315 (aaskis 15295 Ly dodo 5>

shima_javadinia@yaho0.com ..yl <)l ,85 ¢ co5es K3 tbi (63lga lowns 5>

m-talebitaher@sina.tums.ac.ir .|l ()85 ()45 (Sbj pole ol ¢ 29)Suo Canglio Blains 3 0 ¢ Sohe Lamastio 5 )l 1yl b anige 53

AVENA s pds )b AVYIVE bl oyl

oaSe

A4S s gy il edlaiuwl oyl o L')T GYL gond 4 dogi b wcunl oyl o o aslids (sba g jlow o 5 sou8 5l (SO o HEKES 9 Mo}

ot @l ;> o s P PCR wyp & addllae ol 13 b s 48,3 paenad ) 395 dmaly )3 (lows 558 o5 oy g od ol oy
g a3y juenl b o duslis ¢ (Bronchoalveolar Lavage-BAL) o g,

st3SwsSig o Juo o] jarseds b a8 WA 5 WAL JLo 93 (b 5 () ST Jsey ©pd> i oy 4 048 al o oilee 1) (09
5U:§Jl_:.«o upLu]f&LCMJo' W) bbw‘k}dwacRﬁﬁﬁw‘w LQUT U9 (S gl dged .A5AS asllao ))15 «w)f)l)é
b a8 s s il b /40 5l ieS pyalue g us &) jlee Sl ool

90390 AV e e (559 9 LAY Cawlus iy cito ol oS cpl il b 04> Cute PCR (Z2.F) 165 Y )3 g oo puowd (Vo5 ) 850
i g Voo Coite (LB 5] g o390 Ao (Sig g /0 Comlus () cute PCR &Sl Jlo sl 7AA (ke 9 /) e+ cute (5)U3] (3))]
sl 7ay

50351 ool g a0 yeausl e o) jl ool (Jg 39550 Ciguime o pasi sl s 5 i gy POR a2 51306 o doeiS
ol o e gly 6 calio oly GS1S g canl Hedde ]yl bl e 55 ol sl oSl

PCR (L9 (S glusd (S92 ) J.w hb)ls.\.’}s

3

[ Downloaded from rjms.iums.ac.ir on 2026-07-03 ]

50,5 o> 2wl PCR s, b DNA uilas
5 plidl Hed eS8 la e jo i)
LSl G sS Lame [0 g atin FA g, Jone
DNA (il (arieis 25 oo Jsb azin Y-¥
LS’YL) g;}i99WL~*>9OOy@leQM
) WGyl canS @ Kooy
ol lpl o o JyiS S50 VeV Jlo o
005_03 f)l_c‘\’fa/\ ‘)J_wod_«i: L)“’)‘)f 0)‘9.4
NG (e 45 (asiS (b 5l ool

dodlo
ALl Glag b (p 5 g0 5l (S &S J
0oL J—LC- )‘ gﬁ—i-’ QUL"S o] QL"“" o ol
20 9 99b oo Dgmo (g ol 0 S e
Lo Swa ey o oloys pae & a0
(V) ogd Jlo & (b o ol les 750
el 3L ol oo ol o
Ly bl 55y Soon loxtel 5o aaald
5 & h9y o=l Az ST 0ed o plaul il
Syl (LF =8 ) (oS Sl Lol sl 3
pJ)‘_)’L,}LLo Qo)_f Jo> L r’da-" B A
et Ly g (oSG aged ) g L s


https://rjms.iums.ac.ir/article-1-2401-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-07-03 ]

L3 Gl (SR ol o 0l a8 )5
230,85 52 PCR g ol ctie g Cuiio

b asl,

S5ty Joo il (ot b oy TV egans
DT S J SR
Doogs o CLFEIV) 8 Y)Y 50,0 (LOOIY),
VAZ e 1ol L OYIAY Loyl o n55les
oe Jle

(JAYIN) a5 § 10 idg s (6 g CulS
eSle ¢ dm die ol )0 a5 0g e
aS 09 JLo YH/IVY Lo Olyosl L OFNY o
o=l el oM e b (sylo g S
S0 0 00 ) Y g0, i Vol
PCR (/7/F) , & ¥ 10 5 Ciin ol (/) /F)
Cin ol gl ol olal ol ogo Ciie
g 09— Ve S5g gAY C bz o
Sga> gl AN hio g /N e Cude gLl 55
shyls cuia PCR aSST b casnls 78A ¢ lawelol
Aol g e Ve (o Shg 0 Sl
APRUEESPA | g ORI I
TQIPRECY RUWIRIA | S\ FUONEY

e 5 Lz

S35 Azl 9 Sy

M=l S5l 51 (B 5o S aris
L 0ilgin ey 4 a5 Joos| s et g sl
oA Sy S o YL (S g ol
asllas ol (V) Conl oauid anslis il oain
O PCR g ol piis dlin ousS a8l
O%59 = S mle 5 (9 oo (RrSeill
3 isdsS s o ST LG lo (3l lazr ]
# 5l a5 Y ) PCR 5l i G # 51 45 0) ol
g2 (543

Mo Jloee VYo Jlo 0 (b o ol Sen 5 g5

lgs oo «(PCR ) ol ails csS o> 0
Olayd 5 Slom e § @ LS w2 ge
ansl> ;0 (g ke JyUS oo B g ouls oy
559k ol abges ;o (bg, ool 5l eolitwl ogi
g lals aged ;o Lol cdgn pouw o £l (6530

BAL)_ 5o, ;&5 e é—.’.‘ R
3,90 Jgezre ,ob 4 (Bronchoalveolar lavage)

MolS gl s dgs Ly 20,05 o )8 oolicil
izt Slalllae ;3 PCR Ly 0 o olie
o Az addlae (ol o B ol a8 S e
Syt e )3 s it 3 PCR

Dgds 10 el b ] s lde g o gy

SLETY

5 9988 g 4y, olSilo,0 4y 0ailS dnxlie o) les

Jsm) D pam ol lon slogicy )0 (g b
AS Y g IVAR Jlw g0 b 0 (Le) 5]
L Soigdasly Olhmasi b sy (olom 4 D
)‘)J @Pﬁgﬁ;&?ﬂcubyd‘uc\.’JW‘
o Ll b g Jw ylojo o ol les i S
el .aidd Bl d o 5l (CiS g yuowl)

5 =205 Sosdl 5 58, gl iy (gt
Sl S35 O gy g 00 Goy yiils s
S lase 0l diged e Lol Cawld o]
4an ¥ o 4o 45 ol Loewenstien-Jensen
L BALaSsei (55, 5 Jow PCR 0l (5,l0050
Jolss s S 0l plxil Real-Time o,
lo stolo;l bt 5 oo p o) lows (50,8 Slaseie
A adlsl )l

8 e a0 s o S L e
ool zulis 9 (Gold standard test) ol ax8 5
ol LPCR

Sl e Gyl g 0 Slho (bl o Sledlbl
e iyl e fe0 5l =S p value 5o

S92y Jw 4 Mise hilews 53 gy ottt @l 1> PCR g possl (S99 Comliun =) Joun

s b3 5l e )L bl Sk ool oo 5 51 g 2 (6 gekitand
98% 100% 100% 83% ool
93% 100% 100% 50% PCR

WAY il )00 ol V4 o, s55jl) ipSalijs ogle alan

http://rjms.tums.ac.ir


https://rjms.iums.ac.ir/article-1-2401-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-07-03 ]

asllas ool o ccwl o)le e 700 Blas yo o
g 99— S c e Olg> 1Y sl PCR
G Gl L TA (s 9 1PY Gl
A= 51.(F) cblo 7AYo o LYY e
L L ol asdlas 10 ool cows 4 slo al,b
Wilgs o a) culile WS Lol> adllas gl
ol dallas 3550 Cumez o S 1 LSb
Slp 1y 700 azs Lol ((wogs YLLS )50 a5 auily
58,51 cwws 4 PCR
9955 Sz @b osialy VIV (] Sen 5 53
3959 99,0 Lagl 5hasels )18 cw)yp 950 |,
S92y D ygmo 5 A 48T Al dudd SIS
slogialel 5 g |y ol 52y sl ol
Aog Jw 4y SoSiie a5 VA Lol ploeil (6 iy
9 b 48,5 BAL g Lals aiges VoY Loyl 5l as
ool 8 PCR ¢ ciS g pawl g gl
2 40 9 /8F ages y 2 ;0 PCR colus 0l
iges ;2 40 ol Sl 0g0 Ve 048
e 6oL 5l og LYVID 0,8 2 0 57T
a5 a5 A i oyl g /) e« PCR o
PCR Y g el ol 5l yigo ;Lws PCR 1SS
3 ‘)—*5)-5 Olss 509 009 Ju po b i
bl aslae ;o ax ST.(V) 0,5 7,15 Hew¥g pl
003 Sl (2 5l e Hlos Codie el
Dgn yuol> dallae alice PCR a ol Ll uls
s(/\)QbLion 9 O axdlao O ngiio Sldlao
O ) ol g BYLw 5 (V) o )LSen g o3
S99 LEV-YD conlus U ailie ol 50
50 aS aosl Ll ol 00 )87 o155 /) -+ -4
ooyl el S i Sldlao ol 5l 6 e

B9V F) conl ol Sl pamis

Joo PCR (gaiej 50 ol nl 5o (slaslllas 4z 51
P ool}ﬂ.ll_f Lol cois |_x_“ ON9ym (§ gl
S5 S NVYF sare Sl s 3 oy 5o o))
TOYIY 33 5 Coie yeomsl JOBIF 5o s 4y i
ol axg BB S .(VV)wio,S o cuie PCR
S 3190 polo axdllas wlice jus QLZ] aS Cewl
Sl PCR 5| i o

7 PCR 3550 (o) 2 5 o) 5 (gaomns
9 17 (S99 1TV Cowla ol digas 59,

http://rjms.tums.ac.ir

Ol 5 Sgwge Slsz (e

ool Sl Cude bals cutS L aS sy Joo @
).a-o-uv‘ LﬁbuT /\N‘\ aools )|).9 o 0)5.A ‘) ‘.\309{
Cate ol b 1,85 (1 FY) 0F o5 w5os BAL
JAY g ssls Coie PCR Loyl ,a5 (AYA) AY
oz i aisg e PCR L g el sllo b
Ol w2 b yhg, 90 3l eolaswl a5 0iid )3 am s
o=l 5o sl @8 ) (g5 9)l5e anseis
PCR (i bals ol b ol ,81 708 (o axlllas
ol> anlllas aliv oyl aslas ,0 BAL PCR
oo Wbl o> asdlas w)p yo il g
Slas Gl cude bl lals el 4 PCR
S50y o Mo Jla Vo) ()0 5 1500

RERIK) )‘)_9 Ls’ﬁ'i"“?i’ﬁ)’ Sy90 ‘) aedle lals
i PCR /5Y BAL Cata yaonsl la] /¥

3 Lol adlas jo .asils BAL cuie cuiS
Dy (295 wsSigp 50 Glalejl 90 S
AQ)ols Liol8l/AY a |y paseis

alin Loyl adlas ,0 PCR 4o 4> 5
Sl Sl sz 53 (Hy g ol aslllas
a4 PCR 5,5 aslsl g 09 5L Sty
cde ol sed Il cue 090 dals o]
30 eSSl Slwbs jo Lo B isle;l
4SSl pgo 5 0,18 (6 it Oylpe ol diges
Sy e ol Galidl g 009 05 Lo diged x>
S0 o8l 6 8 ams cdo

e b S5 VA 9 50 ol g pla gl
N2 o e 1) e 00isS sl 52
S09S YYA 0l )5 (g8 L g (S5, L3450
3590 o 08 Sdled iz g o bl
VY ohlow 0,5 50 028 )8 8 alie (o)
Laol YY) co iS1aS ab 8l cudo 390
S VY olass ol 5l g wbog a5 09,5 0
oo S oy lis oS asls e PCR

WA il 100 olas V4 0555 15jl) 1pSasju oglealan


https://rjms.iums.ac.ir/article-1-2401-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-07-03 ]

Fluckiger U. Polymerase chain reaction for
Mycobacterium tuberculosis impact on clinical
management of refugees with pulmonary
infiltrates. Chest. 2004;125:981-6.

8. Chen NH, Liu YC, Tsao TC, Wu TL, Hsieh
MJ, Chuang ML, et al. Combined bronchoalveolar
lavage and polymerase chain reaction in the
diagnosis of pulmonary tuberculosis in smear-
negative patients. Int J Tuberc Lung Dis. 2002;
6(4):350-5.

9. Tan YK, Lee AS, Khoo KL, Ong SY, Wong
SY, Ong YY. Rapid mycobacterial tuberculosis
detection in bronchoalveolar lavage samples by
polymerase chain reaction in patients with upper
lobe infiltrates and bronchiectasis. Ann Acad Med
Singapore. 1999;28(2):205-8.

10. Salajka F, Mezensky L, Pokorney A.
Commercial polymerase chain reaction test
(Amplicor set) in the diagnosis of smear-negative
pulmonary tuberculosis from sputum and
bronchoalveolar lavage. Monaldi Arch Chest Dis.
2000;55(1):9-12

11. Khalizadeh S, Baghaie N, Zamani A, Shir
Agahi Z, Boloorsaz MR, Velayati AA.
Bacteriological evaluation for diagnosis of
tuberculosis in children Tanaffos. 2009;8(2):42-45.

12. Mohammadi F, Jaberi Ansari S, Varaham M,
Shikholslami M, Karimi S, et al. Assessment of
the diagnostic value of PCR method in detection of
the mycobacterium tuberculosis in urine samples.
Med J Science of Islamic Azad Univer Tehran.
2008;18(1):17-20. Persian.

13. Asnaashari AM, Towhidi M, Farid R,
Abbaszadegan MR, Attaran D, Fatemi SS, et al.
Evaluation of PCR for diagnosis of tuberculosis
pleurisy. Tanaffos. 2011;10(1):12-18.

WAY il )00 ol V4 o, s55jl) ipSalijs ogle alan

e 5,3 5,1 5 IYY a6 LS )
e OhSes 5 e (15 (VV) 187
o)l e S e camlas coS F 4w jeb bl
N A e o)L 555 g Cude (gL
Loy a5 (V1) a5ia,S (5,058 TAAA 570 -

Ll 0391yl axdllas wlice

5 & P9 POR a4z ST o) oo L5 e
9 00 Come J i sl o
9y o5 el i gesad (b 5l ealatul
Oyl bl dan jo o sl Gl g 009y Joslw
ygekie
JUibl st clisiog 5 e arog b allio ol

i Coiglae g ol (S pgle olKiils
o)Lo._.i} s Lg;La.,_vu LY C)"a )| O 3 9 IR PL?L;‘
RETIPE AR CIIE TV

&l

1. Raviglione MC, O'Brien RJ. Tuberculosis. In:
Kasper F, Hauser F, editors. Harrison’s principles
of internal medicine. New York: MacGraw-Hill;
2012. p. 1340-1385.

2. Azizi MH, Bahador M. A brief history of
tuberculosis in Iran during the 19" and 29™
centuries. Arch Iran Med. 2011;14(3):215-9.

3. Al Zahrani K, Al Jahadi H, Poirier L, Rene P,
Gennaro ML and Menzies D. accuracy and utility
of commercially available amplification and
serological tests for diagnosis of minimal
pulmonary tuberculosis. Am J Respir Cirt Care
Med. 2000;162:1323-9.

4. Tueller C, Chhajed PN, Buitrago-Tellez C,
Frei R, Tamm M. Value of smear and PCR in
bronchoalveolar lavage fluid in culture positive
pulmonary tuberculosis. Eur Respir J. 2005;
26:767-72.

5. Tmura A, Shimada M, Matsui Y, Kawashima
M, Suzuki J, Ariga H, et al. The value of fibro-
optic bronchoscopy in culture-positive pulmonary
tuberculosis patients whose pre-bronchoscopic
sputum specimens were negative both for smear
and PCR analyses. Inter Med. 2010;46:95-102.

6. Oberhelman R, Soto-Castellares G, Gilman
RH, Caviedes L, Castillo ME, Kolevic L, et al.,
Diagnostic approaches for pediatric tuberculosis
by use of different specimen types, culture method,
and PCR: a prospective case-control study. Lancet
Infect Dis. 2010;10:612-20.

7. Laifer GM, Widmer AF, Frei R, Zimmerli W,

http://rjms.tums.ac.ir


https://rjms.iums.ac.ir/article-1-2401-fa.html

Original Article http://rjms.tums.ac.ir

[ Downloaded from rjms.iums.ac.ir on 2026-07-03 ]

Evaluation of the diagnostic value of PCR and smear for
diagnosis of tuberculosis in bronchoalveolar lavage

Seyed Ali Javad Mousavi, MD. Associate Professor of Pulmonolgy, Hazrat-e-Rasool Akram Hospital, Tehran University of
Medical Sciences, Tehran, Iran. dr_moosavi_pul@yahoo.com

*Mitra Barati, MD. Associate Professor of Infectious Diseases, , Hazrat-e-Rasool Akram Hospital, Tehran University of
Medical Sciences, Tehran, Iran (*Correspoding author).

m-barati@sina.tums.ac.ir

Mohammad Reza Kochari, MD. Internist, Tehran, Iran. mkouchari@gmail.com

Shima Javadinia, MD. General Physician, Tehran, Iran. shima_javadinia@yahoo.com

Mahshid Talebi Taher, MD. Associate Professor of Infectious Diseases, Hazrat-e-Rasool Akram Hospital, Tehran
University of Medical Sciences, Tehran, Iran. m-talebitaher@sina.tums.ac.ir

Abstract

Background: Tuberculosis (TB) is one the oldest known diseases in human. According to its high
prevalence in Iran, using a diagnostic procedure with more rapid result than culture, more sensitive
and specific than smear and near to culture can help us to diagnose and treat the disease rapidly and
accurately, and thus control it in the community. So we decided to evaluate PCR for the diagnosis of
Tuberculosis in Broncho-alveolar Lavage (BAL) and compare it with smear.

Methods: Patients who were admitted at Hazrat Rasoul Akram Hospital during 2 years of 2010-11
with the impression of tuberculosis and underwent bronchoscopy were included. Their BAL was sent
for smear, culture and PCR for tuberculosis diagnosis. Data were analyzed by mean and standard
deviation and p Value under 0.05 was considered significant.

Results: Forty seven patients with probable pulmonary tuberculosis underwent bronchoscopy. BAL
cultures were positive in 6 (12.8%) patients, smears in 5 (10.6%) patients and PCR in 3 (6.4%)
patients. According to this result smear had 83% sensitivity, 100% specificity, 100% PPV and 98%
NPV. However PCR had 50% sensitivity, 100% specificity, 100% PPV and 93% NPV.

Conclusion: Although PCR is a rapid and new tool for TB diagnosis, smear- which is an older way-
is simpler has lower cost and is feasible in all points of Iran and still is a better method for TB
diagnosis.

Keywords: Pulmonary tuberculosis, Bronchoalveolar lavage, PCR.
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