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= Abstract =
The Usefulness of PCR Study in AFB Smear Negative Patients on Admission

CS Kim, M.D., HD Son, M.D., MR Park, M.D., JY Seo, M.D., DI Cho, M.D., NS Rheu, M.D.

Department of Chest Medicine, National Medical Center, Seoul, Korea

Background : PCR technique is useful in diagnosis of pulmonary tuberculosis. But, its sensitivity and specifici-
ty is some different among several studies. Our aim is compare our PCR results with other’s previous PCR
results in AFB smear negative patients.
Methods : PCR were performed in patients that their disease were suspected as active pulmonary tuberculosis
and that their initial serial sputum AFB smear results were negative. Total number of patients studied by PCR
technique was 177. Also, we analyzed the data only in patients whose bronchial washing fluid AFB smear was
negative. And the primer had been used was IS 6110.
Results :
In our retrograde study, the number of patients who are diagnosed as having active pulmonary tuberculosis, in-
active pulmonary tuberculosis and nontuberculous pulmonary disease was 99, 28, 50, respectively.

In the sputum study, the sensitivity of PCR is 41.5% (27 PCR positive cases/65 active TBc cases). And the
sensitivity of TB culture is 53.8% (35 TB culture positive cases/65 active TBc cases).

In the bronchial washing specimen study, the sensitivity of PCR is 53.8% (21 PCR positive cases/39 active
TBc cases). And the sensitivity of TB culture is 43.6% (17 TB culture bositive cases/39 active TBc cases).

The specificity of PCR in our study is 94.9%. (74 PCR negative cases/78 inactive TBc or nontuberculous
cases)

In the cases of patients who were never takened anti-TBc medication, the sensitivity of PCR (45.6% — —25

positive cases/55 cases) is some lower than culture (58.2% — — 32 positive cases/55 cases).
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In the cases of patients who had been takened anti-TBC medication, the sensitivity of PCR (60% — — 18 pos-
itive cases/30 cases) is some superior than culture (50% — — 15 positive cases/30 cases).

Conclusion : We think that PCR results in cases of sputum AFB smear negative patients is nearly same as
culture. And PCR is especially useful in patients who had been takened anti-TBc medication on admission.
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A BAE tidoz = B dFd ojFymz
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2) 2923 PCR AL
At =LA ) AARAEHI FL3A A
AERen S5E 13 A AT

3) AgA A

ARG LA YD HAE iz b)
G olgEidon), BE SREAEAE YA
Atgong See = FAAke Fdstadt

4) NBARABH RN G o] 88 FA=D AL 2
3 PCR ZiA}, Aol At
Al Zo] ol2YY 7%, Aol A= 7
A Zdso] JA=HIE AL, FHdolt #HE o vA
g AR Fo| i, ABEH sHA] B
HE AA 58 45t 71 BAUAEZARE Al-EA
on ol Bl AAMHT AU HWA WA
7 B3 HAx9} 4% lidocaine oral spray@ 5
~108A4% Z203E &5 UAAZARE 319eH
o] webd &7) =30 2~3cc =] 2% lido-
caine °| F7t2 o|&EHoH AAAFF 20~
30cc FEE o]g-3la] bronchicl washing & AAI8}
o AFsIPes FAESE 138 Yoz 3y

5) Fuede o8d IdE=uzih AdT
PCR A}, Asigu) AL

Foeds F22 WES A9 FHUAE o8

st AHG AAE olgstRlen Ay e A7 1

3 d3ez Yk

v HApby
1) gAg =}
gdae. carbol-fuchsing ©]€3% Ziehl-Neelsen

Ho] o] &-H .

2) A FPCR A}
A Fddiz2 M. tuberculosis(ATCC 27294),

M. bovis(ATCC 29312) FF7} ARSI, S
zZ% M. intracellulare(ATCC 13950), M. avium
(ATCC 19074)7} A1¢-51%lct. PCR primere 392
DNA/RNA %47 (Applied Biosystem. U.S.A.)
£ ojgstel ¥A=NeH, M. tuberculosissh M.
bovisol 10~16¥ ¥ ZAlshs ez el
1S6110 $AARSloN Hgsigict. 287 DNA
#2& 95t boiling®y o} silicario] AMG-H,
PCRYI-2 94°ColA 1% .30%, 62°CalA 18 30
%, 72CoA 2802 353] wkEE<c}h. PCR ¥Hg-
9] &le 93t ZZH DNAJ| 2ul 9 loading
buffer(0.25% bromophenol blue, 0.25% xylene
cyanol) & Yerhs 2% agarose geldl] 100 volto
A 308 A719% A7%E, ethium bromide® 9§
3led, 324bp =27]9] DNA band& #elslgdot.

3) el

4% NaOHE ZAsH &gsted FSHA7IL
3000rpm o2 1087 AR AU H Fde
¥eln FAHE ol83te] 3% Ogawarhxle] HFAI]
& e Ak

o} 2xte] AFell ok Ay

A7) R 177%8& gz FgFH oz Al
A FgAlel FAo s Yepd A, 71BAUHATA
ZAAAE File] Aoz AdE A, FHEAA
AE Bdle] ZYor ZdE AL, e WA
Falg o) AA FoFo) ofs] Ao AHHLY
ARATHE Holg Afc B5HZAHez AN
o} 3A Ao g Agtn 87t B #xlo]AYG
Ado HZ (Yo A% WAWAAEEY, 2
oz Q3 7| IAHFZTF) & 7L Ue A
A BAALL] FAESE 7L Wdsk ey F3
FEE SEFRX-ARE A8 ¥st g A
QoA AAAQ ZAato = BHE ZALoA AAE
dsd A AEAPINA AE §HoE Yehe
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A5t vgEddYg ez AR FY9 onid
FA= oA etz AeAArt 2= 18 ot
€ P4e Holy A¢, vZdHsdAge: AYFHT
289 A7} gle A4 HEgHAg oz Byt
At

24 o
1. Hol, HE

WAz 1778 FoNA Ak 99, ok 787 olsl
th Uolda e 1941747 57, 20A914 2944}
o7} 40%, 30Al°lA 39AjAle)7} 30, 40A4]0A]
49A1AL0)7} 249, 5041914 59AlAle)7} 33, 60
Aol A 6941ALe]7L 267, 70A01do] 1980]%dth
d2te] Hgvtols 46.54 Jow, ozl Hirtol
£ 41.4A4]HG(Table 1).

2. Figtda

sz dde $54Zsos ARRESE BE
990l ol 4L HRHARo] Fuislo] 9

5 v AgE Age 2 AgH H9-7F 500)Yc)

5448 or Agte 998 wFddo] 80T
(olF 199 Zagsay Fuh, 129 7|#AZ
3 Fyh) oldd:, rl@AZARAL 149, FAYS
AL 329 (o]F Holl W glo] &F3A 2
YA5GAT 71 Je A$rE 139) oldd:, &
BAZY R} 20} w4 v PR o s
g 50HF HYo] 161, HYe] 211, 7|x
#Zo0] 39, 29] 10%0]rt(Table 2).

3. HEHHAE olE8 Al Zx}

AFg =274, AGZYFPCRAAL, AG2AY
TGS TAle] AlRstdE @xiolA Agdd
A= HAPE A0l Bzl 65FFAA A
PCRZAAMY ¥A4Ql A9} 27Hoz 41.5% 9,
AGAs g FaAPd Fde H$rt 35 o= 53.8
% 2 el FHARIHe] FEE ol tigh A
3 o= ot (p=0.160, Pearson’s chi-

Table 2. A2}

Diagnosis No. of PTs  Total
© A998 HY, 13 #He), 22 ¥g BEA A8
TAEd oz AdE Bevt 289olglen olF 16 w24 49
P& vANA AR s} e Ak, £8 R 12
A8+ gagsed 19 99
Table 1. Vo], A v 21828 2
Age Male Female Total el =ty 13
-19 3 2 5 P23 2
20-29 20 20 40 Hg54 2 28
30-39 17 13 30 njds o 1g
40-49 14 10 24 et 16
50-59 23 10 33 oy 21 50
60-69 14 12 26 718AEES 3
70- 8 11 19 a9 10
Total 90 78 177 Total 177
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Table 3. AFHAE o|8-3 HAAEH}

Table 4. 71@A A H B e o]§-3 AALE

Sputum AFB Sputum BFS AFB BFS PCR* BFS TBCT* No. of PTs
Sputum PCR* No. of PTs
smear* TBCT* smear*

— + + 203 - + + 121

- + — 74 - + - 9

- - + 1549 - —~ + 51

— — — 237 —~ ~ - 139
L__p=0.160 | totlal 657 L p=0.365—] total 3913

*Sputum AFB smear . Sputum Acid Fast Bacilli
smear

*Sputum PCR : Sputum Polymerase Chain Reac-
tion

*Sputum TBCT : Sputum Tuberculous Bacilli
Culture

square test, by SAS), slokdAle] FAGo] =& 2
#E BYr}. =5 A FPCR AL Ashdu) AL
o thgt FHdEFL 57.1% & Jebdrh(Table 3).

4. 7[BXIAMHE oS¢ HA Hx

71 BAA AN G o gt daEUHAL, FHFPCR
ArL, BTG EALE FA AlE R Sl
Al Z1BAN R Y ETAANY S0 #x)
39Sl A Z|BRAHY AFPCRAAPE Al
97t 2102 53.8% 1, 7|BAMHY At
AR bl HALrt 17902 43.6% 2 JE}
U EATE o= gidlet (p=0.365), PCR #
Abe] gl w& e BAFch ®3E 7|9
AHY AYFPCRAA] Al ddAlel dist &
Ao &8 70.5% JtH(Table 4).

5. A= uAY S HF ERHANIH

oM
A GAFERAA-PCRAM- MRS 7184
4o YUREGAA-PCRA-NFANE 25 F

>
2
>

138 fapoll A AGEgtd =R HAY 34

*BFS AFB smear . Bronchofiberscopic Acid
Fast Bacilli smear

*BFS PCR : Bronchofiberscopic
Chain Reaction

*BFS TBCT : Bronchofiberscopic Tuberculous
bacilli culture

Polymerase

QA #x} 179 EHAMG P2 U A &
Adz 7R HG AR FPCREAE 113 (64.7
%), gAY HAAL 107(58.8%), 71HAA|
HAZNFFEAE  98(52.9%), AFEAT
PCRAA} 67 (29.4%), 7|#AWA R =D A
AR} 178(5%) o2 vERT vt 2R HARE A
2T 4 47HA HAPPEA mE FEEL el
f3 EA5H /oA giler} (p=0.180, Pear-
son’s chi-square test, by SAS), PCRZAA}d] 219
Me BATAHCZ folaAAl(p=0.039) 7|1BAAH
HEg o] &3t AL HEE o] 88 AR} Yol
=4

6. FZYx| Fofo| Aol glo| e #F2| PCR
=} siHAL M Biw

ol sl [™el FHAAE Fopda| HE3td &
Aol A At =R dAbE &4 AS- 2dE
PCRAAHAY Tz 71BN AN ) o} A FuiF4
AN EE JISANAHY)E Al 55EFAA
PCRoA] %Al 297} 25902 45.6% A1, vl
AroA  okdel ALyl 32Wow  58.2% %tk
(Table 4).
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Table 5. &2 8A FoF glo] WA A

Medication Sp. AFB smear PCR(Sp*. or BFS) TBCT(Sp. or BFS)  No. of PTs
- — + 209
- - - 5
- - + 127
- - - 189
L p=0.182 | total 55
*Sp. : SputumTable
Table 6. #2384 FoF =3 WA B¢
Medication Sp. AFB smear PCR (Sp.* or BFS) TBCT (Sp. or BFS) No. of PTS
+ - + + 139
+ - + - 57
+ - — + 29
+ - - - 109
L p=0436 | total 309
*Sp. : Sputum

7. YA Fof =5 it He PCRIY vl
Ate] ¥ v|m

£l 371 dd FZ2AAE Fopdel o1 #a)
TN AFRNTEEANME 24 A AT
PCRAAKAR Ee 71@AAAY )9} A gA
AR Ee Z1EAAAN)E AT 30BFA
PCRoOA 449l 797} 185o2 60%Q1, wiok
AAIA FEA A97 158e2 50% Fch(Table
5).

8. oS oIt HArzat

284 FRAE Yol =0l FAE AT @
ATolA AgelA FAF=RAME A AY 7
Bizo] o9 HAE RIUW A 179 dige
2 FHdEd PNa=tHA-ZaFPCRAA-2

Y FAALE ANsAch. FgARAE S0
Az, AguiFds, 71BAzA4A), A4 59
BXg Bd AuysTdos A9E A9} 124,
vgEgAd o2 ATHASI} 13, v adndge
2 299 A$7t 4gock. AuAsugo s g
9 129Z44 Foled gAFERAAE 55 &
Aoldx, PCRAADE 29 (16.7%) 0] 4, Wik
APE 19elM F4 oz ehgth vasAads )
o} v A AR BRI A7) A7IR BN mE
g4t}

9. @SN EX ol M2} PCRZAA}L Z
v Asos AgE 2839 P AAE 2

AZPCRAAME 7B RS o[ 87 AN 2
o] Ao R,
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10. uiZoiFstoljAe] PCREAL Ho}

viZHEgo 2 Adky 509 fajolM HAjE 2
YA PCRAAPG ARE o8-8 ZHAlA 290l ¥
40 & Vet

1. B#SEENEXI0M HHe| ol E PCRY
Atet s dHAE L] v|m

2] W =Zv]o e FHAL B HEE vn
& MEHE, Ags /A AR A, 3%

(minimal) HZ#$)A ZFPCRAALY %
AAE BAlo AR 8} 239 S04 PCRAAL
WA= 97 (39.1%), WA} B AS
= 129 (52.2%)°]t}t. 2%= (moderate) HZA
AYAANE 19%F PCRAA P9 AeE 12
(63.2%), MPHAL P A¢E 157 (65.2
%)°1At}. %% (Far-advanced) #|Z#gxlol|M=
813z PCRAA) <k4d¢l 7%= 39 (37.5%), Hl
AR ¥l AL 49 (50%) ol 71HA
AHNE 7HA 3 HARE B9, AEH A gl
X ZMFPCRAASH i FAAE FAlol A1gh §x)
179% PCRZAAI} 349 ASE 129 (70.6%),
HiFHAL FAQ AS= 99 (52.9%) ol F
$Z2A A9 BN E 11%% PCRAAVE FA4Q 7

Table 7. Z3} 9] F4] whe

FAARIR S FEE vim

9E 69 (54.5%), WA} P A= 59
(455%) oT, 2ZAHAABANHE 485 PCR
A7) ARl A 3W(75%), MR P
Q A9 39 (75%) ok,

ZAde] 54T ute A BEe] PN E va
2 A, ARAAS AN AR 494 BFol
Q= AS= 9WZ PCRAAL oFMo] 7w (77.8%),
WOFRAL ol TH(77.8%) oL, EHl g
7%= 55m% PCRZAAL o] 20%(36.4% ), W
AL Aol 287(50.9%) olgich. 71THAM A
2 AR AN A BBl Y ALE 69F
PCR7A} aF4do] 27(33.3% ), MF7AAIA0] 37
(50%) olic}. BFo] Q= A% 36w PCRA
Ab oprdo] 227(61.1%), HhFzALeko] 167 (4d.
4%) o)%itt.

Npx AR f50 GE FHA WHe] PIEL
nEAEE, ARAAE 7HIT AN A= S8
AA™o) Q= A= 58F PCRAAD} o] 47
(80.0% ), “FAAL o] 5 (100%) °)Uc}. 7]
BAZYo] gl A4 60mF PCRAAD} 4ol
2378(38.3%), viYAAL FAdo] 309 (50.0% )]
o} ZlBAAANE 71T AR Aol 7)BAZ
o] gl A% 1395 PCRZAL o] 8% (615
%), WFAF o] 9 (69.2%)0lAL, 7B
Yol gl AS 2975 PCRZIAL 4] 167 (55.2

Asie] LI 7184 XY

: PCR kAL Total PCR i Sk AA} Total
AZAAs  9(39.1%) 12(52.2%) 23 12(70.6%) 9(52.9%) 17

ZZ2E A% 12(63.2%) 15(65.2%) 19 6(54.5%) 5( 45.5%) 11
ZZH A8 3(37.5%)  4(50.0%) 3(75.0%)  3(75.0%) 4
5249 7(778%)  7(77.8%) 2(33.3%)  3(50.0%)

HZEAS  20(36.4%) 28(50.9%) 55 22(61.1%) 16(44.4%) 36
1B A  4(80.0%)  5(100%) 5 8(61.5%)  9(69.2%) 13

v)7|@=x A8 23(38.3%) 30(50.0%) 60 16(55.2%) 10(34.5%) 29
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%), MEFHAL FAdol 107 (34.5%) olt}(Table
7).

m.)'|.v

3

Yo 7 g S48 Ao ALY
FHgAM Z2EL Qlon, 27|Fdo] A FF
HZso]do] ez LAAE ol F§F F3E F
F20] G& 247 Bohs HoM = £ FxE oo}
o} BE, Azl gt X-H ARlE §
T AARIeRE ojfd A$-E TS AAAE F
ARG, v Eo]HA FEX-H AL Bo|HA Ag
EUHAMY S0IAY A8E  gle 3] A=
HAZAGE 2 FEAN P12 £ H Qe
Agolct. vE wjHA} EUHALEY o|Bdo R
= 330019} A4S 7R dont e shi ARE
AoV 7R] = 4AFelie] AlRto] &g ©Ro] Tt
g AR FERE e 2rAdr|ee] BA
5o] gtor} HAl Qo g o] &HEE Fr]H oI
g oabge itk 2y H2 JAFAA A7 ol F
o1z 1 A= PCR #Hio] & Ee} Eolxg 7}
Ae Z7|Ag o g wde] AGHY FHTde B
& wdo HA gl olgste ok z7]e|
64KD mycobacterial antigeng ©]-4-%} primer7}®
AL o]F o] Bo] primerst F7bE ALHI
ok A oloitig et Bolxe Al w
2} alo]& Ho] Forbes §'7& AgET-SAolARt
Aol S oz AdE PCREAN
AR 5EE 97.7%, Eol5 87.2%, PCRe| wjdg
Apepdel thgh o) &ge 75% 2k WHEHL, KY
Yuen £'09] Hio] ¢)3hd M. tuberculosis®] 38
Kilodalton protein € encoding 3= genome<]
Boolq 2% primerE o|&3te] ZA;T wiF ¥
Aole $at 419 AYolH PCRFFE HlomH,
WHEARE X858 ey 695 B9 wdo] 24
olglen} o|F 5%e] PCR¥FIS Rtk Husta)
oo Ngrgggdont MiFddd 63HFNA 587

i
il

ir

o] PCR¥ o2 Yeht U Es 92% il w3}
et AT B Azse dFeMe A BFee
= gAJolu vloFAdel 35%W3E 209Wo] PCR &
Aoz yeht 57.1% 9 UZEE HYn, 71EAA
HAAANE o] 83 A9 TTEA Al 171
% 120] PCR 4oz veh} 705% 9 9=
& Rol= zloz veh} KY Yuen So} Forbes
59 Rudcks Y=t WA vepdch suwe) gt
3 579 Aol <3} 1S6110g ©]8-¢ primer
g o]g3le] A2 PCRAAIR 7]FA| A A& HAL
e o9 vin: 80.6%, Sol=E 77.0% %
Tetu Hasdln vk BYdiMe 23E 23 ud
Al AGEDAAE 49 ke dides AgS
o148 PCRZAANY YIZt=: 41.5% 91, WiFzAL
9] AAEE 53.8% 2 Yeh} wFAAlRThE ot
& UAEE Holi t}h EF J[AANFHYE o]
g AR 71BN HY =gl Saphe dii
o AAg 7|#A M AN PCRAEALS] Wt EE 53.
8% 31, 7|HANHY wjFAALe] A== 43.6%
2 YepA ZaxA 2 de] F9-= PCRYAZL v
AART 27 O £ UREE ARtk o]FA
ARk 7B A H A wFEAEFAT} o
Wolf= AR R lidocaines] AT FAA &7,
ER 2 Aol BAR WAARAE W AHE
o] ojz ALd) WAH AJ7to] Aol rk= A, AA
2 A5 gl gl 2~3%Y, Z2AE 109
A FE7A] oju] A LA 7} FojH o]F 7]BAY
ANZZA} o] FolA] et Faldt Abdo] AUE A
olgt= A, YA 2 WAAEr g BAIET ] UUS
Atz Az}, e dEA] Fope] Ago] ¢l
o] HYoz U B9 APETEAEA Aol &
3le] PCRAAYS] RIAEE 45.6%, WFaALe] 97
TE 58.2%2A4 FAF #oHe glevt (p=0.
182), wi¥7AALY] WIAEY) B $44% ARE HoF
Aok 2y FEAA FofmFo Reog A
g2t Age AT B st PCR
AALe) HAEE 60%, EAAN] BIREE 50% 2

op ML
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EAARAEL glovt (p=0.436), PCRAA}L] ®I
2%t o £ 298 B9F ol AHgud
Al ujdst PCRoIA 25 deld 419e] 437t
A go| T & ude 138(32% )% F4dolx, PCR
< 29 (70%)9M ¥48E¢ BAFAI KY Yuen
o A7Ass} Lo ovlz S48k E Amaud
T10e] Al o3k 1961108 AHEste] HAIR 2
8 FtEd PCRAAN digt adtol] ojsbd, 2
44 FHE 821 15835 9o PCRYA o
el 60%9 w7EE Holm 65 KD myc-
obacterial antigen® coding 3= genome& o] &
T 7495 15%F 33844 PCRYAF o2 Yeht 20
% o] AT g Bt ot T3 Shlle) A B
el At o3t Asdsutdo] BE 7HA
© 6930] Yoz Vet JHEE 85.7%, BHA
saedo] o idE Bx7EE 5ol FAdow veht
71.4% 9] FHEE Bt slnlon, Aax B9
o] Ao ojstd ZaAdFuites Fxd 2089
}AE 169ollM FAdo= el 80.0% 2] FHE
& Heltta s}, 3R B4 9] 1S61108 of
4% AHAFEY PCRAEAR: 1295 290
FHoz yeht RZEE 16.7% Wl HA YolA
ach] 588 Hapt =2 Gethe 288 U3th
ulzjgto 2 Hedixie] PCR AAPtoM v@EA42
oz gy 28WF 21, v Ao w Ay
508% 29WolAl P Mo BE 49o] U s
UERY 94.9% 9] Bol=g BTl Arje) By
o Ae] Az Helr PCRAARE AEZA ol A= uj
FHARG AT} Oa oA 7= st A Bl
T ZH4E voFa, 7R AHAGANNE g
AtETH Q83 RIRETL fsted AR
@E A% K8 FARTHelEln AzEs, o
Solx dA] 94.9% 2A v <kAg whez A}
EHRE @AYo =l BRI wiFEAL
9} B} FAlel AlgiE]ojek g AREE ) shleta
Ayzrgict,

F

tio

2 o

ATl

HEA R ETHA A S92 ExjollA Ao
< A3t H2ol del AR HT e 2T
Hel Wztest f-8-400 sl BolMe] &
FHUEE Toto] doprn, gATAES] EFs} 1|

Zdo] oJ4=AY, A Ado] ofilE=
#2, 223 elge g s on Ao 27t
dol gAEHNYE BAE e s A JAFETY
At Z1BAA RN GRS NSS4
o2 & #x} 177%o)M PCRAAE Alaisla]
ZEe Bolxg TN, EF FA A8 2
T wlFARY Rigt=e} vmsle] ngir). T3 A3
A FAEC] 4=l SxlA FEtEds o)s
g PCR Ak} wgziate] A vlwsla, gt
Apo| At} vlmsted Mgkt
Z o}
WA Agegzdard 3499 845 giaoz 44
# g PCRAEASE wiFdA e RifsE 247 415
%, 53.8% = Jebgon], 7|@AAM AL o83t
¥ PCRZALS} wjekdrte] Riztes 742t 53.8
%, 43.6% = JEbsith. 2|3 JdAe] FAeF
AE 583k ke Folire PCRe Rz =7} 45.
6%, W te] WEE 58.2% Hon, WYUARE
FAYHAE ALELH oW FME PCR 917+
%71 60%, wiFHEAN] RIAEE 50% =2 UEbdt
3 B
2Ato] PCR7AALSE wikzAALe] 91t sr) vlwg ¥
& olfE EITAEY e 2 AT7UAARAE U
15 33|94 AgedgAdoln T3 7| #AA Y%
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