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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 tu-
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%, and 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 pulmoenary tuberculosis in patients

whose sputa were not available or reveal negative smear. ( Tuberculosis and Respiratory Diseases 1998, 46 : 519
-528)
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E Aot o] HEHE A4t B AE9
283 g Zd o Lo} Ao HAE AFH3h=H
£ olglgol ot WA AdFe gAseds
6-1039] Aj7ko] Ag8En HZE(sensitivity) &
50% Wielz &ejA Qlot'?. wels sEe] wyuc
w21 Jee Adye] ge] deAe HARE
Aol gom HTo) WA WA BHZ Fxjol N
Zde] oj¥go] FF wet v FHA =HA
o wEhy AEEy Aggs EARAEESE Ee
o] &3 A o] Vo] disl] B A7} o] FoA1
Ak,

°o}% ZY¥EAL A4 ¥ (polymerase chain reac-
tion, PCR)& 19854 Saiki 5] ¢Ja) 7/jd Ao
2 14X E £EA %= DNA FHELE ol
A 3= 289 DNA 2H2 5 Az Jof &%
Al # e HORY olF ol&3td T o
7Fs3 T HAdA AgEE g8 4 ok
a2y PCRe] 2714 71gifid 98 98=rt 4
k1, PCR 9j#|¢1A+e] &4, carry-overd] 23t &
g 5o EAR Qs di ol4-HA Rt whet
A PCRo] Ad EAHE AAdslels o] o]F9
z3L gjck.

PCRA}A 9] Q=) Eolx(specificity) & ¥°]
2 A=} i aeisojol & AL el AA
2 A9 Hg3le ZF¥e sl A2 de
PCR Azpgtoz ZE& WE Aof ofiel gxle] ¢
A, T8 AR AR, BY7e EUEA 5 R
% 298 A AESHY] HE wdo] o]FolHo}
o2, 28 ojA7kR g} 4T B YRR 298
oA PCR3# Aol £, wlokdAl & 24 4
AHEE g Haske Aol disle Bdde] o
% 239 AFoM PCR A& vish= Aoyt
2 A3} PCRo} A 19 Ao A8 PCR
ol 8ol WrEslEE stgon] Qe wat
o4 PCRE #xte] Jda 5o o] &8 JolA
+84& riske Ao Fadita Azbdc). wekA
ATFAEL U2 oy /X Ao A Ad

g F gy A% 218 #HAE AAY(Broncho-
alveolar lavage fluid, BALF) <} th3}t nested PCR
S At Ase] Ave) flojr F8AdE dolnn
A stk
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1. chaExt

st ozl Udshs sxla duue g
A AAE g5t Z1EANAAE AT 845 29
7 PCR ZAp} o]F0jzl #xE oz Yk
olF Aol A =P} For BAHo 4
gGAARle 25 Ade] yHed Sxle AYsRn &
SEFRARAL B4 dAdde] o= 71, A,
uy, 33, AFga 5 A wHe AR T
g Fdo] qlont Akl it =2 FAALE 337t
2 APt e grhte) AEEA g 84 2 A
2] wlo] B3 #AE ez st

71#AHE  AH<(Bronchoalveolar lavage,
BAL)& A&3l Aoz APy =2 WY,
PCRAAE Aghalsich 7HAHAL MH&e 1100
2] 150mle] 2] AGFE ¥Hle] Y& ¥4 71#A
o 43] A 27 vl g vrEste] AT

2. i HAlel M|

PCR& $j8le] Zgte] A8 DNAE Helsl= ¥y
& o 2ot A 500 44 of hydrolysis buffer
50ul & 7¥sto] AzlAl7Ia o]F 200 4l & F3tA
6,000rpmeilA] 583 A . FEYL B
g3l AAEL 500 ¢ o washing solutiondl] H-§
A2 % thA 6,000rpmol A 287 YRR
ol 4L 23 wrEsigicl. AL Heln JAHE
£ 50uf 9 1x lysis bufferd] ¥-8-A17) th& min-
eral oil& & W& Wolxyr}l, HFEHE microwave

ovend] ¥ 587 st the- 13,000rpmolr] €
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AR & A5Ae vzl EHAAAM 100 x40 9
hydrolysis bufferg 78] Asirlgch ol Agdel
Aelot FYE AP oz Aejste] PCRE AgPs}
Hok.

3. PCR ity

Z8e PCRE ¢afl 19H8) TB-CR® kit(& n}
ol2 Vo) E AMEIAT. 2 tubeo]= 1S61109) &
HENE ZZA7]E 1st PCR primer (5-CTCAA
GGAGCACATCAGC, 5-TCATAGGAGCTTCC
GACC)9} nested PCRE 9j8l4] 2nd PCR primer
(6"-CTACGGTGTTTACGGTGCCC, 5 ~TAGG
CGTCGGT GACAAAGGC)7} 10pM e 58 &
o] 943L 2.5U taq polymerase$} 10mM dNTP, 1.
5mM MgCl,, 40mM KCl, 10mM Tris Hel (pH 8.
3)e] Eo] Uch. tubed] 18£8 8-methoxy-
psoralen(8-MOP) £ s}stm AA oA =23
DNA 2ul & 71513 & 4olF 5 527 dAE
$t ¥ mineral oil& 7}8] PCR& AJ8isleic. PCR
9] cycle® 949X 587} predenaturationd 94
ToA 18, 60xdA 18, 72xd4 124 30
cycle® AlgElil nested PCRE A3}tk A)
tubeol] 18 uf ¢} 8-MOP $-94& 7] =1 PCR ut
< 248 & ket AL PCR# Ze Yoz
PCR& #383lt}. PCRol &Y & tubeE UV
transilluminator 9o £21¥3 5-108% PCR At
E& E343}(inactivation) A|#H carry-overgz ¢l
g 29e WAEc. PCRE 1040 & 1.2%
agarose gelof] ¥-58l0] 2087t A4 ¥A AT

4. cheeixtel X
FHRAANE Aoz AGHAAY WdzA M 2

ztol AESHUAY D F5 WA A 2 18
TE GTEYY 854 A2 dUEHE B¢ iso-

niazid, rifampin, ethambutol, pyrazinamides %
AdA o] FAE AlRsl #xe] HAE FH BEs
k.

d
1. cHatEixlel 2 23

U8l B5 840l ¢|F YA} 569, A=
7} 289olglen dEE 49+ 19M(HF + EFH
ALk 03 2HE Aol s vhe BHYgA) g
Heow HaARA ulojgx TEEAE glodt.

A gl 8475 854 ddNes wHE X
= B 4090|gle v@Ed wldde] 5ok
vl o A= 397elqurt. 409Ee] %4 ¥
A Ake] wiFol} 71TA] WAIAE B8 7)8A
HE AHde] Zog =0 2 digos FAH Hd
&2 290tk ymAl 11%8% 49L& A9H d§
o 2 2AAA B AU8A A4AE B3l Ag
3 At BRbE Folgo] uEE] Ao Ay
QAL 78 HEAle 78R HE AN e] ujag
Eatd AR 25 gA0lslev e FA A
Al B FR Aadsl 93ERTM AR eR Ao
73] ealso} gasA e 273 37]Helate]
FAPFEE F3lo] Aol MA3F] THFe] iy
. AAE AT UeA 81 39382, AldA ¥
114, =% 3%, A 33, 7|84 &4F 24,

AEefe] ol 24, 2184 o H#F 24, njolg
24 H¥E 14, IgF 149,
obliterans organizing pneumonia 1%, 3474 o)
1, YA HY 19, AFdeR g HRF 1
g, v 18X 49, 489 s 4 7@
AUAAE AdRoy ddo] #EEHA SUY Ae
39, Ylo] ¥3AA] @& Apder $xlr} 3909
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 PCR microbiologic TB clinical TB
— - - 11 5
- + — 2 0
- - + 2
- + + 0
not done 4
total 29 11

TB : tuberculosis, PCR : polymerase chain reaction

2. ZAPEH

1) g T2 24 EXolM 24e s 2 PCR At
F<iu)

Z4zke] AAke Ad =% ZAt 624, MY wjg A
Al 458, A PCR ZAA} 503, 7194 HX A3
(Bronchoalveolar lavage fluid, BALF)E ¢]&3%F
=% 7HA} 783, v} 703, PCR 843oA A3
Sick.

AG =T A S48 B 854 929 3R
dA AFE P 25 21 A0]0Ed 103

A e Hol UAT 48%E BYx A PCR &
ARe 248914 AFEAEH olF 1190 FEe
Hol 9IZEE 46% Qo A" =83 g S4d
o gk PCRo|] geoldd A& 8%F 63(75
%)oldct. A wjdel] thet PCRY| Rlz=< 80%
2 A wjglA Fe B A BF 1003
i o]% PCR& 8%dA FAdeldltt. PCR g4
o A Wi FAel A J5A= 73% =2 PCR &
A 1195 o] Fgoldd B4 84l ¥
% Azl 4aglel Ag PCR YA Aol it
&) 100% 2 H99L giSict.(Table 2)
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Table 3. Results of bronchoalveolar lavage fluid(BALF) in patients with active pulmonary tu-

berculosis

BALF smear culture PCR

sputum PCR(—)

No. of patients(n=40)
sputum PCR(+)

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

total 28 11

2) 24t =2 84 stXollM BALF Z4AL Zo}
BALE £% =% #AAkes UPE 20% 2 409%F 8
BellAl A R wi AL s 38% 2
4078% 1570] 24de]9ith. BALF PCR9] 7% 7
2TE 40% 2 4093 167oA Fdolgla Eolm
= 9% 2%dA $gdel %tk BALF PCR
F4d ) Aol i ZxE 89% Hr}.(Table
3) BALFoA Wik 4 of PCRo] P4 B¢
= 15%F 7908 47% %3 BALF wjoF &4
PCR Q) A9+ 2545 9o 36% sk
HAA3 x} 4085 NEAAE AHY =2 HA}
M FE Hel Fde] ey Xl 8P (369
oA Al ot =2 ARE 243y HidollA
Faez U A9 93013 o]F PCRe] %
Ao Ugd 3l 3ol WY Anjele F
#HapA =2 24, PCR 349 ZA9E 10Meg o]
#atEo] 718AAIZ PCR alzrt 2igs ga2s
o] At o]F T Ne Z|BAHAE HH PCR
At Fhoz Yeldi 3HdAE ZEAHE A
A PCRejA Pl vl T FAJol%d
o webA Z1BAYAAE o] 4-3 BALF] =2(8
) 2 PCR(10%)& &3 4033 183 (45%) 9
AN FEE B 2] D] Ha TAR ol8d F
AT vl FA7HA) Held 2T 402F 243 (60

% )00 Z1BAAE AHY ZHAtg Rdo] sHedlyg
o}.(Fig. 1)

Z1BAHAE AAde] %o} FAAH PCRo] &
49 97} 28 e)A A BALFS vl ZHApg
kAd<eigl PCRe] 2491 ¢+ 847l did. A
o PCR Ak} vlwd] £ g PCRo| 4l
ASE EF 11EAL 4 A$e 2990
(Table 3}

3) 25t 2 Y PCR 84 #XlollM BALF ZA}
At
A = 9 PCRo] 401319 29935 BALF =
SRR 5B FAolAT MYHAE 129F0A
UAHE B3 PCRE 89oA F4& ). wat
A g FAAPE PCR7AAA] 288l 2% S4d o
BALF =%2 g 497t 29983 534 (17%)0]
AL =% Aoz et PCRE AEd 74971 5
H(17%) oAt v ke 271 9o] Ay Ao
Aol Ego] Hx| ggomz A BALE Al3Ely
Z7le Hdo] & A9+ 2995 1030] At wjF
T opdeg U 63E UlEtd 29%%F 16 (55%)
ol 71EAHE MHY AALZ Fdho] Yt
A AR A A7 g di7bA] ZAARREe] 28
7] e 2] I E&E F2) i A4
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sputum smear(—)

40 pts.
i
L ¥
BALF smear(+) BALF smear(—)
8 pts.(20%) 32 pts.
i’ ! !

antiTB medicatin BALF PCR(+) BALF PCR{—)

10 pts.(25% ) 22 pts.
L [ 3

antiTB medication

BALF culture(+) BAL culture(—)

6 pts.(15%) 16 pts.
antiTB medication
sputum smear(—) & PCR(—)
29 pts.
|
J v
BALF smear(+) BALF smear(—)
5 pts.(17%) 24 pts.
d J d
antiTB medication BALF PCR(+) BALF PCR(-)
5 pts.(17%) 19 pts.
! v ¥

antiTB medication

BAL culture(—)
13 pts.

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

|

antiTB medication

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

soll WPt Ao sy g A9 PCRE A
o] 7FsE A9 4083 11%0]l BALF 3
A PCREF 4eld A= 40%8F 1030l)x
o} AY PCRE &A4°IY 749 sHos Ay
%2 BAL PCRE% ZAgo] 7153E Al 2%
1690]c}.

g d8At 84WF 39L& Zdo| old FAZ ol5
Bapol A 718A AEAF Y] ik =2 HARe) )

FzAL PCR ZAME Aldisle] PCRe] 9194d8S
doprsizt stk 1 A} 29olA o ve
g 1#He dde A e s o R P
A7 AT ¥ Fgor AAWAEE AP
I ZFFAR At FAo] AFHA 2ot
83 dlo] AR dgitt. 1d= ABRAR 3
N7 eelg FHEAT7 $2 H3o HREA
@YoM 57 ZF PCRo|] 402 eyt
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o
Ago] Addo] glojA PCRE gAtol AL vz}
She xgo] oa] dAFxbEd & o FolA g}t o,
Tev Raxeicl £ dFAeich AL Al of¢-
Atk Zolg Holm Qlo] WIPEE 55%9)M 100
%74, ol 72% 1A 100% 72 BT ¢l
P, meta] 27l 1Y g ol g5%] R}
i low PCRe| vj8-& mejshd =, v Al
ok e Zo] givke dilx ok a8y A9 o
A B2 FIVA T wlFo] H3 gAardidol
VAR 2@}t A U] wer 9igws)
*& Ak ool AX R 9l
PCRE oA o]&-317) Qs 9idme} 5ol
=7t qdE|ojof gt o]& 9i5te] ofe] Jix]| Hhie)
1EH Y=Y 53] nested PCR2 PCRY] 4HE-8 ¢}
Al ZEAFA Ao X2 AM23 DNA sequence
9] & sequenceE HHE 1] 2 HAR}(probe)
E v oA AL 4 g Agsiegy
U= Bol=g &Y F A& Wyt PCR
& olg3td AT st ® OE EAHS
AT Fde] HAAM 3489 A= DNAZ 2
g]o}(Carry-over) 299 DNAVI ZZ39 Zzzg
RB71e A%l Brke Aotk ZAs#e] DNAvL
AvEle 38 A2 9934 £& PCRY A48
OE o Qe dfol2E giolt. AL Eolr)
A& & A A 5 F ARe BYsd Al=st
2, A8 ol 7IFEE Y3goz AREEIAY
ve] £3E Aoke AMgSheE B oy 7] W]
Eo FA] FE adA Y F gl
HZdle PCR A o ol4 ZEHA] oA B8A
A7) o] AesE e ol PCR 2S¢ 3
31844 (photochemical), &4 F (enzymatic), 313}
Z{(chemical) 2.2 3¥1+& WHIAA PCRe tem-
plate2 §-814] RIEE = Hojp'"'®,
PCR¢] o] 714 2A414& ANsa PCR& £9
A F3817) 98 AdFHer AgE AEZ Bt

ded ol U8 PCRo] £ £olaiAa AS4E
24 4 A3tk olF Amplicor® € °148 287
Az g PCRY A#o] Z¢o] = LHE v}
Qltt. ol AWEW i £ P AY A
A 95% ojde] Wzt=s} Bol=g Kol ki it
T B 24, Y FHY AAdAM RIPREE 40 W
2 77%0|1 Bolx: 95% ooz HuH1 ¢
o} 22y olAizkAle Hole fiRE 2Y ¢ e
vk FAde] @xjoljA] PCRY 848 dold Aol
o]a AAl AoNA o] 7ked A tEiME &
27 w7t A9 gl 9% =59 B¢ FH4 BdZ
A% B} i k) gk o)Akg AASER Qla v
4y vlolzuggold &% Bggo] FHoE &
obA S-ejuet AAd adiE FEarlde BAH)
At

Adlo] oA HE oA AY FiF THo| YA
olgtd ok FEYAE AFE Aotk 2 &
ARl Aol gale dadoit F5 PAM AA%
& B3t gAgA x8d qE 24e 3 18
5.2 2g7te #3 #AE Tl TA-o] He AE
#FAsHA Ha MiFEnE & F A g 2y
Aol 2R 2 WiFHAIME FHEEA g
%7t B3 53] UeRd wolzx Q] A4S
A g HAdA Fxte] B9 @57 Fol Aol
ojftt. T4 ejvielel go] Ao 0] B
AGo| e o] oAl HEo] A& o AAF
o] ZW=x] e AHEE AN ANEE sh= A
S} Btk olHd A9 & AYAlZ A Hag,
Hli A g7|zhe] £8FE AY (R52 JF Az,
A &4 B3 FAE 4 flon ZRE A%

UG Aeolele] 5.F7] Ao FUIBIIL o] BY

of ohd A% ABAZIE ¥ & Ue A4 FAE
zdsriz 9ot £ 29 FIdo] Rojfez <
3 Z#o] AFHE 2HE 7HHE F= Ut 939
E& 7hsata TS S5 Hs A =2
7t SA I AY el AF7 o2 Bl Z1wAY
A7ZE Adstd 7@ A FL ZlRAHE A
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Ho] gt = 8 o YHALE AR Ay =
G S48 ExPA 7| BAHAE APz Fakd
=P 14-68% 9 F4EE Holw wdH R
90%ol3e] 4&E B FA S, o}
24 718AHE A3 PCRE o] o]&ata] A
o] AdES o £Y & deA Yol az et
B dFo)A] A5 PCR 7)Ex DNA Aujo] o
T 24 SolA B BEAs S gt
gles] DNA, 8-MOP& A%t B& A|RE vl
BT $8024 REE AF ANHA7IAY d9E
& I3 ArE B9 9248¢ AU Folurt
sed dHE Fon webA ddgol 2.4%9
Easigoy UaEs ohE a7t vl ok
-9, a#y 2= B8t PCRe| Zdhgo] H)
d3t A9 Bter MY & BAL PCRED ¢
o] 7HslW A= 404%F 1690 23t =ugA}
9} PCR Z#E vus] & Herl ded o wi%
& 8F Ulx 1237} lojof Ayt Yo ma Fd
ARE BAZH oj8® 9 g wEojh
BALF =% ZAle] A4 409WF 90 Yoz ¥
AEE 23%, ¥4 AEAE 100% Ak =2 84,
PCR o}4e Zfwg 7HAxn Adoz W3NS
o Ago] g3 U= 30% (40WF 129o] ¢
A), A AEE 86% (12/14)2 FA&o] =2
Hr} E9th. Ay £2 BALF PCRo] %A34id =)
A 248 UER A4 Addled ol PCR
2 AlgE ez U F e v s 18
2 gone A8E AR Fo HA AHAS & A¢
of oj¢} & Hiph v Fex AN E dFA
= e AHE /M =Y, g € PCRS Ag%
Aol olx Age] A4 thE ol 7 AFE Fol
gt 3de Ago] AFEA B A= Un 7E¢A
HE AFYe F9ox 47]9] FEo| A AAES
7] AAglenz N2 AFEE AWt e 4
AAA Aoz Alggth. BALF 529 vl 20
%(8/40% )92 PCRe 9%+ 40%(16/40) &
A AAe] 2=l A fARIAT. Z1EAWAIA

g olg% FF =% ¢ PCR #Atez 40:%
182 (45%) oA Z7lel F7} o] 7Fssien
o]E % 10#(25%) & 53] BALF PCRa% Jd
ol 7Fs3lt. AE A} PCR7MA] X338t 25
244 v BALF =28 Jdg 297 2993 5
H(17%)0132 =2% §4o2 o PCR2 I
& 297t 5% (17%) o1t vl e 27890] A
et 1 ZHE ¢ F deng 2 BALE N3st
of o] © H9E 4] 298F 100] @}, wiet
A 718A WAAE AlEesn 55% oA ol
7Fs3ta o]% BAL PCR2R 2dd A4+ 51
02 125%°0A4 o] 7hssidle. F4ENE 7t
A B v g FAo] 408 F 15%o)n PCR
Fdol 408F 16 o2 g vls} UA=T} T
FAE govt W AR Yol e ¢ F AUk
£ d3dMe PCRe 94¥4de Eoli PCRY A
e ZAskAr Aol obd thgre] @xloA
PCR& AR O 23 e d¢ ¥ed
& 4 ). wEk BALF PCR 2AME Alddske
7ol ulg3 o]5& wAE W W= ARYS|of 3=
ArbEa 22& delrle oz 933 4Rl o
2t 23d3] o] &-Arh ek g2l Aol vl
A APT AR Y] AdEE ol A U
o #E e gL 7 e Aoz JluHy, ¥y
AA kel A9 A7t wolAHE AEol AR
7A$7t ot §38) PCRo] #4868 APt € Zem
Azrdo). & d7e AR A4HE AL 49
o] e g e e oy 1% 4
AFE o1& A=A dF HAks olFAA &
o} old] g A7t LaF Ao Algdy.

2 ¢

STl

PCRo] 2d nfo] BAIF o2 3 PCRO| f-84
o] HrpdatErI® stglot 4H Y HEel PCR
& ¥R AYH g o] &F o] 1 FEAE
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Hrkske Aol wig- Fasitkn AzbEnt. wakA A
AEL A It AAE wdd e Ado] ole of
71#AHE A H 9 (Bronchoalveolar lavage fluid,
BALF)o| 3 nested PCRE AJ3)3te] Ao A
o] f-84E dokr. iz} 3t
I
9 FRARG 854 H2de) oashy kol
AEHA G #2 3 Ay vijEo] Brlsd @
S Ao g 71#BX|HE 3<% (Bronchoalveolar
lavage, BAL) & |35l Ao g AiF &
i wjd, PCRZAALE Aldsta 1 Ants vasty
o,
g ot
BALF =% ZA} 9= 20% ik AAL Q=
£ 38%, BALF PCRe WZ%E+ 40%, Eolss
95% At BALFoA vjF 44d o) PCRo] %A
d F9E 47% % BALF wj 344 PCRYA
Q! A9-= 36% . BALF PCR ¥4 w 2
o g dFX= 89% At

71HAPA RS o] 83 AdF =% 2 PCR ZHAt
2 403 183 (45%) oM z719 F7t Wddo] 7}
e og F 8¥v =2E Ado| HYx 10
#(26% )+ BALF PCR=v%l Age] sp=algrt.
A% AP PCR7IA| ¥dsled 2% 24Y o
BALF ¥tz Jdd 797t 298% 58(17%)
AL EUE g4oz U PCRZ Agst H$7} 5
H(17%) oAt widAAE 271€o] Aue}r Ax}
& ooz BALE Algsle] 7] Ado] €
= 2993 10%¢] "ch. BAL PCRz=RlF g
- 5HOE 12.5% A o] 7hsakdnh.

[

T oy ot ooy
%

rlo
=)

CRE #AAs= 28 ZApSo] vua AP 4
A2 Al AGEE Fola Ul mE ZA3s

£ 7 e Aoz i@t BALF PCR A=
AlEhE Zlo] HE-F) o]5& WAE o Nt=A] A3
glof 3= HAleta A2 UlEl7]e olgey JAHA
23l wet 73] o] g-Hchd A9 AHE-E Fo)

rom

I AR Yol me A 4 F U Aoz )
=, Belold] fate] A4 28I RolAE A
ol $18& 7397} Wol 53] PCRo| f-83 A7}
g oz AzEn.
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