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= Abstract =
The Clinical Utility of Polymerase Chain Reaction in the Bronchoalveolar
Lavage Fluid for the Detection of Mycobacteria

Eun Kyung Mo, MD., Tae Young Kyung, MD., Dong Gyu Kim, MD., Myung Jae Park, MD.,
Myung Goo Lee, MD., In Gyu Hyun, MD., Ki-Suck Jung, MD., Kyung Wha Lee, MD.*

Department of Internal Medicine and Department of Clinical Pathology®, College of Medicine,
Hallym University, Chuncheon, Korea

Background : Diagnosis of pulmonary tuberculosis is not easy when the sputum smear for Mycobacterium ty-
berculosis(M. Tb) is negative. We evaluated the clinical utility of polymerase chain reaction(PCR) for detect-
ing M. Tb in bronchoalveolar lavage(BAL) samples.

Methods : We recruited 84 patients whose sputum smear for M. Tb were negative or not available due to no
production of sputum. We performed bronchoalveolar lavage for acid-fast stain, culture of mycobacteria, and
PCR assay of BAL fluid. We analyzed the results of microbiologic examination.

Results : The sensitivity of BAL fluid smear, culture, and PCR were 20%, 38%, ard 40%, respectively. The
specificity of BAL fluid PCR was 95%. The positive predictive value of PCR was 89%. The smear of BAL
fluid was positive in 17%. The PCR of BAL fluid was the only diagnostic test in 17%. Therefore, the BAL
fluid analysis including smear and PCR was diagnostic in 34% within 24 hours. The BAL fluid analysis includ-
ing smear, PCR, and culture was diagnostic in 55% within 2 month.

Conclusion : The BAL fluid PCR was valuable method in the diagnosis of pulmonary tuberculosis in patients
whose sputa were not available or reveal negative smear. (Tuberculosis and Respiratory Diseases 1998, 46 : 519
-528)
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g8 Aot Fol HAEHE AU 8L HF
s 2} vejda) g 2o} el HAAME AMFHsk=l
E olgigol lutk. WA Az AYFE Bsede
6-10F9 Al7to] A8F¥1 VAT (sensitivity) &
50% W2 4R Qo . debA 7]Ee] WHET
w21 FEg Age] Ade] daAe FARH o
Ao} gtom I FAAH WY APF AN
2de] o|fgo] FFEel wet oS A =HA
t}. webr wesy Ay BAREE s
o] 43 A9 ek dja] B A7Vt olFoiA
AL

0% Z¥a4 94 uh$ (polymerase chain reac-
tion, PCR)& 1985 Saiki 5 & g Ao
2 n99M= 2a=x] &= DNA FE4E o)
A P3he 79 DNA 3L 4 Azt U 5%
AN F A PYPOEY olF o|83tH T Helo
7Fsdte oda AAdA g S 5 o
a2} PCRo] 2719 7Idiyd wHg 97 =7} 24
o1, PCR A1) &4, carry-overd] &J3t &
o B9 BAl2 U3l de] o]&=x Xaqct. e}
A PCRo| Ad AL /Astele =o] o]Fo]
A=

PCRAMA9] wiztxe} Eo]x (specificity) & %0l
gl Axe 37 nEjEolof & AL YA AAl
2 g FHE3de ZYg Agsn X85 4=
PCR Zugto g Z2& Wd o] ohjzt 8319 ¢
A, 5 BAR AR, AT mREA FE R
= 2% 94 AE7LY] HF wddo| o]F oo} &
oo, 23 ojA7tAle] AT A tiFE 2P
diAl PCR3} Af#Fe] =, WiFgdr & 23 A
AHERE g viadke Aol dle ¥l o
Z 23tel A9 PCR Z3E vlashs Aot
o 87 PCRo] Ad f9 EAFe= <lsf PCR
o] f-8A4o] HrPEelErIE stglon A Wt
A PCRE @xte] Jdkm 5o o8 2olA
F+84€ Jkske Aol Fadittn AZEd. EtA
ATAEL g o 7iA] Aggos AYE g

g £ gie 3% 7184 ¥HE A3 (Broncho-
alveolar lavage fluid, BALF )¢ t§3 nested PCR
& AgYste] 28] Ao QlolAM R84S Yolkn
2} &t

o
1. cHYEX}

FHASR sl Hdske SR HHH I
A AAE gt Z1BAHAI S A8 ExF 2Y
# PCR AP} olFold &g didoz 3¢t
olF o] AYT UMY FHoE WA A
g ARte 2 Zge] Hedt B ALEd &
CEFFARY 854 #HZdo] J4d=a 71, Ad,
ug, U3k, AEgs § AEde] e ARE B
& 4ol Jovt Ao id =T HAALE 337t
2] A3tz Fato] HEEA g ¥4 F& A
2] wiZol Evted S g st

Z1BAHE  AF<(Bronchoalveolar lavage,
BAL) & Algste] Mddor A =3} g,
PCRZAALE Al¥aisict. 71 #AHE AlH&2 1104
2 150mle) A2 4H4-g HHlo] v 32 7184
o 43 AA FU7} vy rEst ARGt

2. A A A2

PCR& ¢35l Age] 2¥ 7 DNAE Ejsk= Wi
& vje} ek A 50044 o hydrolysis buffer
500 & 7¥8ted ASIAIFIRL o]F 200l & FH3lo
6,000rpmell A 587 YAwe] sttt 45ge ¥
gl FAEE 50010 ¢ washing solutione]] ¥-§
AlZL & thA] 6,000rpmeljA] 283 Y4dEel3Th.
o] }AL 23 YHEIY. A3HL ven JHAE
£ 50uf 9 1x lysis bufferd)] 284171 t+& min-
eral oilg & W& Hol=Zc}t. FHE microwave

ovend] ¥1 587+ a3 the 13,000rpmoiA @
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AT F 4E3YL v2a 2RAAA 10042 9
hydrolysis buffer& 7138 N3 A1ZT. o) Ao
Aejel FYY AAH o2 AHstd PCRE A3}
At

3. PCR 4

AYge] PCRE 9ls 1n¢td TB-CR® kit(® uf
ol Yo}) & AHE-3l4lT. Z tubedllE 1S61109] &
HHAE ZE A7) 1st PCR primer (5'-CTCAA
GGAGCACATCAGC, 5°-TCATAGGAGCTTCC
GACC)#%} nested PCR& 91814 2nd PCR primer
(5 -CTACGGTGTTTACGGTGCCC, 5 -TAGG
CGTCGGT GACAAAGGC)7} 10pMe] =2 &
o] 913 2.5U taq polymerases} 10mM dNTP, 1.
5mM MgCl,, 40mM KCl, 10mM Tris Hel (pH 8.
3)o] Eol Urt. tubeo] 18u¢ ¢ 8-methoxy-
psoralen(8-MOP) £-94& 7}3t1 HANA F&3
DNA 240 & 7132 Z 4ol& ¥ 527 H4id
%k ¥ mineral 0il& 73] PCR& A|#31%t}. PCR
9] cycled 9494 587 predenaturationd 94
oA 18, 60%oA 18, 72%94 18¥% 30
cycleg AJ#3}3L nested PCRE Algdsigict A
tube<]] 18 uf ¢} 8-MOP &8¢ 7} F3. PCR %}
€ 24 & H713t AE PCR¥ 2 zxo=
PCR& F#3%it}. PCRo] Y % tubeE UV
transilluminator9jo &2i¥x 5-1087 PCR 4+
ES E#4A3(inactivation)A]# carry-over2 ¢l
3 298 HA3%ct. PCR&Y 1046 & 1.2%
agarose geld] £33l 2087 A719FA) AT

4. cHAEixte] PR
AP Aoz JASHUAU WEFHARIA 2

ol AHUAY & 7 A HA £ 28
B G2EIY BFY @Y o] Y= A iso-

niazid, rifampin, ethambutol, pyrazinamide% %
AYA| o] T g At Bxe] HAE 3 B
et

45
1. cetExlel A #X

@A 25 8400 R ¢|F FA) 561, oz}
7} 28%oidlon AR 49+ 194|(HT + EFH
) At olF 29 Aol g e AAYA) P}

on WA vpol A FERA= I

i 82 848F €54 sA¥e= Uyd ¥zt
T 2% 4030l e n@Fy sddo| 53o|qlt}.
ulgd Yy AP 3990t 407 BFA o
2% A9 wigeldt 7184 YAIZE 5% 718
HE ARl dug =T 9 vigez &39 s
e 299oigict. UnA 1195 494 3493 oF
< W A T U8A RS FIo Ay
4 A FE SolFo] s FYow HAy
A3, 7EE AFHAe} 718A] X A Ye] u)y
£ AN 25 S0l ey @ FRAME A
A 2 FE AL B3 EGTA dyF e AHo)
7233 9= FddA 2 (5sEn 37/)Hel4te]
FAHARE B3t ol AM3 THge] ¥y
Ak 2¥E AT A g2} 399 L, AlFA B
g 1193, d5% 39, s 39, 718X 3% 29,
oHIFUF ol 29, A ¥ MR35 21, ulolyy
24 #¥ 149, AFF 19, bronchiolitis
obliterans organizing pneumonia 1%, 3424} )
d 19, YA B 13, dF-des ¥ wiEE 1
B, T 718X 49, ¥ 4972 E 98 Jlg
AUAIZ & Aot dlo] FEsA] gstd B¢
39, 9lo] wEAA] gFa] AP 827} 39o|9]
t}.(Table 1)
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Table 1. Final diagnosis of patients

Diagnosis Number of patients
Active tuberculosis 40
Inactive tuberculosis 5
Nontuberculous disease 39
Bacterial pneumonia 11 Bronchitis 4
Lung abscess 3 Bronchogenic carcinoma 3
Bronchiectasis 2 Interstitial fibrosis 2
Lymphangitic metastasis 2 Viral pneumonia 1
Eosinophilic pneumonia 1 Fungus ball 1
Radiation pneumonitis 1 BOOP 1
Cardiogenic edema 1 Hemotysis 3
Idiopathic 3
Boop : Bronchiolitis obliterans organizng pneumonia.
Table 2. Results of sputum study in patients with active pulmonary tuberculosis
Results of sputum exam No. of patients(n=40)
smear culture microbiologic TB clinical TB
- - - 11 5
- + — 2 0
- - + 2
- + + 0
not done 4
total 29 11

TB : tuberculosis, PCR : polymerase chain reaction

2. FHAPEH

1) 245 T S 2iXjof|A] it el 3 PCR ZHAL
#xt

Zizte] FARe Ag =Y At 623, A9 w2
A} 453, A% PCR A} 508, 7194 I A3
(Bronchoalveolar lavage fluid, BALF)& o]&%
9 A} 783, vl 703, PCR 84&oA A3
Aok,

A9 =2 AAM 24 B £54 H2Y 84
oA NHE vFH ks 2E 2170)%0eT 107

M FAE B RIAE 48% 8 HAS AY PCR 3
ARe 243904 AREGE olF 11864 &
Ho] AZtEE 46% A0t A =2 uj¢ 34
o g PCRo| ¥Aoldd 79+ 88F 63(75
%)olct. Ag il gk PCRE U=+ 80%
2 A wjgll A FAHE B e 25 1030l
3 o]% PCRE 8%ellA Fdolsint. PCR 44
o) g wjF FAol W & 73% = PCR <4
A 1193 wjdo] FAoIAE A= 8Holsie.
% Asto] Aglo] A PCR FAAl Z¥d i
&3 100% 2 ¢ fisi.(Table 2)
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Table 3. Results of bronchoalveolar lavage fluid(BALF) in patients with active pulmonary tu-

berculosis
No. of patients(n=40)
BALF smear culture PCR sputum PCR(—) sputum PCR(+)

+ - + 1 1
+ + - 2 0
+ + + 2 2
- + - 6 0
- + + 2 1
- - + 3 4
- - - 13 3

total 29 11

2) 24t =9 24 giXjollA BALF HAl Znt
BALE 3% =2 A= 9% 20% 2 404F 8
BellA F3E JERIR v HA} UREE 38% =
40793 157°] ¥/dolgict. BALF PCR9] #$ %l
HET 40% 2 40%F 16904 FA4olda Bol=
T 95%E 299 %Al Uk BALF PCR
F4Y | Z¥o] i AZ3)= 89% Art.(Table
3) BALFol|A wjF Y o) PCRo] 43l A%
© 159%F 7802 47% ¥ BALF wj%F 844
PCR <4<l A9+ 2593 9922 36% it}
HZE §2 409F 7|BAAE MY =2 A}
A FAE B Adko] 7FsY V= 8 (361
A Algg)oldt. =dHARE SAol wikeA]
Fdoz Y& H9= 99olqlEd ol PCRe| ¢
o2 Utd 8zl 3™olt)h v Aol B
#3A =% 349, PCR %49 79+ 10322 o]
BAE] 7|#AWAZ PCR ALz dgkd 3xs
ol HAct. °1F 7HME ZIFAME A ¥y PCR
AMT Foz Ueda 3WME JIBASAE A
49 PCROA Fdoldx sjYHAIME FAold
ot wEhA ZIEAWA A S 0|45 BALFY =28
H) ¥ PCR(10%)& &3 4033 183)(45%)0l
A FAE B 2] e F8% 2AZ o8 5
Act. wiF F71A) ok 2F 4035 243 (60

% )14 ZIBAHNE AHY HArl2 Acho] 7FsEly
t}.(Fig. 1)

71RAE A HYe] £o] F4lH PCRo] &
490 397t 28elA AU BALFS] ik Hapy
FAddel PCRe] &4 A%+ 837 2l A
® PCR zApel vims) Eof 249 PCRo| 9kAel
¢t EF 11892 249 A¢es 298K
(Table 3)

3) 2igl £ % PCR 84 fXjollA BALF ZA}
Zot
g =3 gl PCRo|] &40I%¥ 2985 BALF &=
THARE 5HAA Aol wFH R 129414
Fd€ BT PCRE 8%ollN F4& B}, ua}
A g AP PCR7HA] E33le] 25 24U o
BALF =22 Adg 497} 2993 59(17%) )
Ui =BT Ao ol PCRE Ag§ 3$7} 5
B(17%) olct. wdAAR= 2A€o) AYrjdd e
e o] 57 gong A= BALE Algsly
Z7)9} Aol @ H+E= 29%9%F 10%0] 9} Wi}
T FPo2 v 638 tiEtd 29383 169(55%)
dlA Z1BAE MAY AL Aol HYrt.
HFHARS AL 27 U d7kR) ZAzke] 48
57) g &go] 7] Ao £&& F2 R¥cH= A
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sputum smear(—)

40 pts.
1
v !
BALF smear(+) BALF smear(—)
8 pts.(20%) 32 pts.
! v !
antiTB medicatin BALF PCR(+) BALF PCR(—)
10 pts.(25%) 22 pts.
} [ )

antiTB medication

BALF culture(+) BAL culture(—)

6 pts.(15%) 16 pts.
antiTB medication
sputum smear{—) & PCR(—)
29 pts.
]
b !
BALF smear(+) BALF smear(—)
5 pts.(17%) 24 pts.
l I !
antiTB medication BALF PCR(+) BALF PCR(-)
5 pts.(17%) 19 pts.
! v !

antiTB medication

BALF culture(+)
6 pts.(21%)

|

antiTB medication

BAL culture(—)
13 pts.

Fig. 1. The results of bronchoalveolar lavage fluid(BALF) examinations in patients with sputum
AFB smear-negative active pulmonary tuberculosis.

ol wlFziAL dake n2skx ¥3 A" PCRE2 2
go] 7Hs3E ASE 4083 119H0|31x BALF 3
Az PCRT FA0INE 9= 4078F 109031
o}% 2% PCRE &A4°IAd 2%+ 5422 A
zo BAL PCR=%t Fgo] 7Fsqd 2= 25
167°]30

Agial 847% 399 Aol opd BAE ol
SRl A 71BA HEA R gk =8 AL} )

o}7Al, PCR A& A&sle] PCRe dd&d
dopuma} 3ty 1 A3} 29X FHdo2 e
g 18 sgtel g et it oy 2R
A8 & DA% ¥ Aeoz JBAWAAL AP
I 3FRAo T AMEdEt 7ol AlYEA ot
e 9elo] AR gotkt). 18He AHIBAR 3
ML oz FHHAUE T HAc vEFA
HAadoME 53 2% PCRo| $402 Ui
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o ot
Za8e] Agd) glold PCRE Aol HEs Buxt
e o] o ATFAIE 8 olFIA frt 0.
gy paxolet £ drAeich A AFef ¢
Aokt 2jol& Holn ¢lo] NAEE 55% A 100
% 7hA], BolEE 72% A 100% 712 B
o, aaba zole ZIdgE 9 ol8-ER X3t
i glen} PCRe] ulg-g z2istd =%, wid FAt
Hr} g Aol gicke AdE ok 23u WY o
AR} Z741AA T wiEe] AT dFFel
vl Ag A AP} M F71gel b 1R=st
¥ AAlel "o o] AXR Ut
PCR& QAN o]g38l7] flsiNe Rid=st Fol
=7} spgE]olof §ich. ol & Sk o7 7HA] Hel
19tE]2iEd| &3] nested PCRS PCR9j 4HEE o
A Z2EANA A& BE2 A3 DNA sequence
9] Q& sequenced E¥E 1] 2 AR (probe)
g uhso] th] FHas ) vE-g AgTEeRy
ues} Bolug Y F e Wyelck . PCR
& olg3ly AYFEL Adshsd E O BAHES
A7 P AA oA 244 AM= DNAZ} A%
5] (Carry-over) £8¥ DNAVI 3548 ZI|=
A7) Aol Bk Aotk Aol DNA7L
AnEE 3@ A2 94 & PCRY 4EE
o8 o A7iE dol2E HEelth. HFEE &l
93 22 A GAs} 2F F PAL B3t A=)
1, AYP| 2ole 7ITES YIEoE AU
nlg] £33 Aekg ARSHE § o 7HA] el 1
Eiont 94 S1de ankx €Y F UURC.
o= PCR AES o o4 FEER oA 884
A7) whgo] AgsglEd ol PCR A 2
3}8}H23 (photochemical), &4 3] (enzymatic), 3%
# (chemical) 0.2 #ih& WHAAH PCRE tem-
plate %83t ReH=E sH HolTh™ .
PCRe] oj3] 7k 414 & /iAskn PCRE& &0
A7 #3357 98 38 e AeE 7BV 33}

Jev ol2 A& PCRo| & oA HE4=
294 § A} o3 Amplicor®@ & ©}8% BHF
ZAzd Wg PCRY Aol 9] &l ¢HH vl
Ut olg AR AT =% F4A A A
X 95% olde] UREe} Sol=g Kol v it
F =% 24, g $49) AAAAM Ag=E 40 W
A} 77%°ln BolEE 95% oo HIHI §)
th. a2 olA7iRe] Aike dF-E =T W FL
Wi} kel Balold PCRO #8448 doRg Aol
oA AA YN Hgo| 7hsg Al daiME &
#2 ut Al elu 9F w=ie] By FHAY W9E
¥% EA7L A 8o ¥ ol g A3 UL ]
Ay vlo|mute|gjole] ¢ FFEol FHHLE &
obA $2juet AR adiz HE3}r¢de A
At

Ado] JA=E VAN A YT =Tl FY
olgtd orihks AUAE AFE Rolnt. 23y &
49 Agole g9 el F7 AN &28%
& 2%3te] gA8A A5 A 2PE 33 1e
Fo 29zt 33 #AL F3A Ao He A&
B Ha MgEas ¢ F A B a2y
AYFo] 2P B iFHAINE FHHA e
297t B B3 AR ulojelx AP A&
A9 AYA fzkel A= TV Ao Fdol
olgnt. E=F fejuzisl o] AYe] &) wS
Aol e Beo] 4=l o] 3l& W BYE
o] 295x] & AT YHYA V5§ = 3
$7} &3} olHE A% ¥ BYAR I¢ P28,
vnd A7Izte] A8EE BY a2 AT A,
AAH &4 BF FAY F glon ZAE dAdE

" ulRE dolel F7| Aol 7RI Aol 2Y

o] obd A4 NBAZIE ¥ + e AGY 2%E
= B £8 2Ye] Ade] RojFes
& A% P AHE ML FE A G
g 7lestd 24T e 33| A8 A =UA
7t SA01AY Agte) A#7} ol Aol 7lwAW
AAE XY JRAAAY FL JIBAE Ay
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4] A =T € vjGHEAE NSt A =
AL $4Q BAeA ANBAHNE A HEo] G
EUZHARE 14-68% 9] &L Holn wdgrp=
90% ol de] F&e Belvkn g2 o2, o
ZA 7|BAHE AHY PCRE Zo] o]gsle A
9 & o Y F AeA dotiuA ).
£ Al A A28 PCR 7)Ex= DNA Ao 9
T LEE Soluxl Yoty BRI wHE Yl
2lor] DNA, 8-MOP& A|9J3t nE A8E ©)g
78 $202M REE AF AFAANAY mug
& W3 A4 E 29 deAHe HUE Folux
et e Fon webd 9ol 24%9
g ot UAEE thE A7 vls golAYe
“. a2y agez 878k PCRe) ghgo] ul
&3 A Aton A £ BAL PCREZ% A9
o] 7Fs Y A4 4083 16 2. ©B7A}
¢} PCR Z#AE vms] £ "art e ol wjok
& 8% WA 125771 glojo} Auy} Yoz Fao)
ARE ZAAsked ol 7t Q7] "ol
BALF =% ZAlY] 79 40983 99o] oz 1
HEE 23%, ¥4 AFAE 100% 9T =2 24,
PCR 449 ZA#re 7Ixn Aeg Ads4le
o Ao g UZ=E 30% (408F 1290 9
), ¥ AFAE 86% (12/14)2 Fdgo] =
o Utk A9 32 BALF PCRe] %Ai¢ld) u)
FAAME £4€ YR F$E Qe o] PCR
S AR FoE Ug & ey vl wike 28
2 gong Xgg AR o] AN AHE § A
o ol¢} e Hapt U2 A= YA B AT
T #2 A& /1 =Y, Y 2 PCRE AJag
Aol ob ZAge] A o 2o ZHzt AFH Ro)
2 2AS Ago] QA=A B 4L YT 718A
AE AHHe] Ao 47)9] o) AP AANE
Z7] Aoz N2 43Ee ) Je §
A" Aoz Alg et BALF T3] uizis 20
%(8/4078 )1 PCR WAEE 40%(16/40) 2
A Arte] Uztzel Ao FARIYT. Z @AW AA

€ o|8% FYF =% ¢ PCR zAlwto g 4082
183 (45% )9l =710 F7} o] rpssigon
ol& % 10#(25% )= E3) BALF PCR2% g
ol 7Fsatct. Ag ZHAPL PCR7MA) 2gsld ms
+49 W= BALF =92 g9 497) 299= 5
B(17%)0lU1 =UE Ao 1o} PCRE Ag
& A7k 55 (17%) ©1 ATk, HAR: 2709 0] =]
Yol I Aug & £ Jorma A BALS A8)st
of el © A= 4] 29985 10%0) Pt wje}
A 7182 WAIAE Mg 55%94 zgko]
7F&3t4 1 ©]% BAL PCR=Zv} Xgke 79 51
O 125%A4 o] 7Fs3lct. FHEDS 7}
AR & we viY¥ FAol 40" F 159¢)1 PCR
Fdol 408F 16oz ujdd v wpws) o
EAE gov wE AIRE Yo d3E ¢ 4 Usig
2 d7dME PCRY 9J94¢ Zoln PCRe 3
Fde AABIA AYo] opd tigre] FixlA
PCRE& AASIAT 2 23 9948 e e
& < Ak @b BALF PCR 7ALE Algsls=
o] ¥4 o5& wE o wtsA] Ajgsjo} s
Ak 2E8¢ darle deiey 94E A8 o
2} A3 olg-Ehd YA B Axpu|Lo] v
A AEYE AR A AGeS Foln F Az U
o We s A& F UL Aoz e, uyg
A Bt A= 87 HolXW Ago) 9JHT
%7t ot £3] PCRo] #4-4& ZHAp}t ° o=z
AZEn. 2 479 EAdes 445E Ae Ay
ol hex] = AL Yoz ot g 4
HTE ol &% A=A N Hrk= o] Folx)z] 9
of olo] gt A7t Wad Aoz AlgHc).

2 o

NG :

PCRo] A 3f9] 43422 U] PCRY| -84
o] Hrpd3lssI= s ot Al HeeA PCR
& B3] e Ag5ef| o] g3 U 1 HEA4E
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gGrshe Aol Wi Fasica A4Ec). wetA A
e A FAFHAIR HFH W] o2 of
718xs} £ )Ml (Bronchoalveolar lavage fluid,
BALF)¢| th3 nested PCR& Al8)5lo] ZAeo] 2
ol Mg 84 Yotz
-
e FRAAAL 854 dE@Yo] A=t gakrol
A2HA g 82 5 Ao vigo] EleE &
A ez 7|¥AME AHlH%& (Bronchoalveolar
lavage, BAL) & A3l Aoz Zq =F
7 ul%, PCREALE A8 2 ZIE ¥|23y
o}.
# o
BALF =% A} AZEE 20% Wi AL 9=
£ 38%, BALF PCRe| URIEE 40%, Sols&
95% ¥th. BALFOIA vl 34d = PCRo] ¥4
ol 9= 47% 92 BALF v} 244 PCRYA
Q A9E 36% ict. BALF PCR 344 o 2Y
o & &A= 89% Hr)-

7Z1BAWAAE ol g% 2¥F =T % PCR A+
2 4081%F 183 (45%) A Z71e F7t Ade] 7t
Filgen o 3 8¥t UE o] HAUX 10
#(25%)E BALF PCR2Z% g 7bFssith
g ZAb PCR7EA] sl 2% 249 o
BALF =22 9@ 297t 298%F 58(17%)°l
A3 E2% 4o el PCRE AGg 7397t 5
§(17%) iyt vi¥HA AR 270¥e] Aok E3}
£ ¢ # lozg BALE A3l 7] 2do] &
ZA$E= 2993 104¢] Erh. BAL PCRE% dd
¥ A9+ 5o 12.5%0A Jdo] 7hsstsnt.
g3 B!
PCR& FAsh= g2 dAgol vad AFy 3
A2 dge] Ae-g Eoln Fdlld weE ZAE
de F & Aoz 7€l BALF PCR #HARE
A= Ao| ulgH o5& wAE uf WA Ay
ol sk AAleta A& WErle o 4E
gl wet A3 ol g-grhH A e ol

T FAZE el WE ZiE 28 F & A= 7
Es, dgs) gale] A X8It RAAE 4
Po| A9 497} Wol §3] PCRo| #-8¢ Ak}
g Zez Ahdn.
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