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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 tuberculesis. 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 sensitivit'y of TB culture is 43.6% (17 TB culture positive cases/39 active TBc cases).

The specificity of PCR in our study is 94.9%. (74 PCR negative cases/78 inactive TBe 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 culiure (58.2% — — 32 positive cases/55 cases).

- 1001 -~



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-TBe medication on admission.
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2) AgANF PCR 7Ab
AGPAFERAAA S AAAA LT S 4
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7—‘.‘%‘5&‘_ eigs ’\P‘l AN HAE
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4) 71BANA B H A& o83 A=A}, 2
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~10EAE FAnHE 3 WAAHAE stglen
FAtel] Mt £7] T3 2~3cc A=) 2% lido-
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). A =LA
AWML carbol-fuchsing ©]83F Ziehl-Neelsen
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E

2) 2AFPCRAA}
Al FAYHZE M. tuberculosis(ATCC 27294),

M. bovis(ATCC 29312) FF7} AL&-HUA, 24
Z2 M. intracellulare(ATCC 13950), M. avium
(ATCC 19074)7} AH-5¢lch. PCR primer+ 392
DNA/RNA 47| (Applied Biosystem. U.S.A.)
2 ojgdl FAHG e, M. fubex:culosis% M.
bovise] 10~16¥ W& EAss Aoz L
1S6110 AxR9jol4 dd=igict. A%F DNA
285 95t boiling¥ =} silicaro] A=,
PCR¥HS-& 94°C oA 18 .30%, 62CoA 1+ 30
%, 72CdA 2802 353] w25t PCR ¥he
o] #e 9t ZZ% DNA9 2ul ¢ loading
buffer(0.25% bromophenol blue, 0.25% xylene
cyanol) & 2o} 2% agarose gele] 100 voltol
A 308 A7|95 A1F1E, ethium bromide2 Q94
&ted, 324bp =7]9] DNA band& &<13}%c}.
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A4S Boe] Aoz B9 A, FEd
e Fool Moz Avd A4, BAE WAL

Fatg ot grasio Fopol ojaf Aol AFH
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A vgEAAg o s BT, A%l ojud
FA% FohfiA] Reta AuAaprt Adals 48 o
€ We Hole A, wiZdddBos wysa
2y A7} e At vddeEdes wgst
k.

4 =
1. tol, &Y

2t 1773FA @l 999, dzle 788019
o voldas 1947417} 59, 204014 2944}
ol7} 409, 304194 394Alel7t 307, 40M9)A
494jrto17t 2478, B0AI9IA 59A1AL0)7) 339, 60
AlolA 6941Ae]7) 26%8, 70 ol4te] 19 o]}
@2k Haols 46.54 fow, ozpe] Hgito|
= 41.4 74199t (Table 1).

2. Xiptzx

FFzANEAR FFAEY e AP BF
99l olF 4& HANF Ao Futslo] Q)
T AFATH(EES HY, 13 A), a=x vg
FRYer I A9t 28ejdeH olF 16
B vZYg A FwE] e A, B8

Table 1. t}o], A ¥lw

Age Male Female Total
-19 3 2 5
20-29 20 20 40
30-39 17 13 30
40-49 14 10 24
50-59 23 10 33
60-69 14 12 26
70~ 8 11 19
Total 90 78 177

5% vl 2ggdgo 2 Add 74971 5050t

geyddon Aghlre 9993 @] 809
(ol%F 199 ZuAdsTg B9, 129 7|93
3 Fub) ol%lx, /X ZHTAL 149, BYAE
et gyt 329 (olF wol W glol ¢psiA 2
A5tAT 72 e A9 1878) o1, &
YAZERAL 2olq). 5% viad A Ago g
AGE 50%F weke] 169, H™o] 211, 71@A%
AZo| 39, 719] 10Holrt(Table 2).

3. AHANE o3¢ AL A}

N

AGgAg =LA AFEYFPCRAAL, A2
GRS FAlOl AlEtdd BAwdlA AEd
TN SdoIdd B 658 FAM Ad
PCRAAG ¥4 A97t 273e = 41.5% ¢,
AGZF S Fdd B9rh 358 e 53.8
% 2 eht FHAPEYe] FHE Apolel A FA
stA oloj+= gitoy (p=0.160, Pearson’s chi-

S

Table 2. Avhas)

Diagnosis No. of PTs  Total
54 29
28 49
A28 + 718 2 12
A2 + 2 g5 19 99
7B A 2
YA st 13
&Y AY 2
ngsAy 29 28
vlZy o ds
Ht 16
3 21 50
NEAEGE 3

18] 10
' Total 177
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Table 4. 71 AA N H AL o] &8 HAET}

Sputum AFB Sputum BFS AFB BFS PCR* BFS TBCT* No. of PTs
Sputum PCR* No. of PTs
smear® TBCT smear*
- -+ -+ 209 - + + 129
- + - 74 - + - 97
- - + 157 - - + 59
- - - 234 - - - 134
L p=0160_1 totlal 657 L p=0.365_] total 399

*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), wjkdAle] FdBo] & H
g Byt me ANFPCRAMS) 2opRdal
J 3t PPGEEL 57.1% = vFERFTH(Table 3).

4. 7IEX|NAAE olZst AL Za

A o] gE A AL, AUFPCR
Pl FHAE EAle AldlEtdd shabael]
A A A gl AR Aol Bkl
399 FAA @AM AN AFPCRAAVE F4

7A%7} 218ez 5 8%?13, ZEA A A FNF
ALY kel AS7 17HeE 43.6% =2 Ut
1} BAskE ool %}ﬁgw (p=0.365), PCR 7
Are) FAEC] e AT HoFEol T 7)HA|
AHe ZAFPCR7AAN] Al dziAlel] gt %
Ao &8 70.5% GrH(Table 4).

5. WEAMTSUZAY S0l B2 ErApLLS]

A8

& PAFERHA-PCR A3 AAL S} 7122

o PAFERHA-PCRAA-NFANE BF 5
A

Aol Al ek Eabrel A gt = e A4 &

ox

*BFS AFB smear : Bronchofiberscopic Acid
Fast Bacilli smear

*BFS PCR : Bronchofiberscopic
Chain Reaction

*BFS TBCT : Bronchofiberscopic Tuberculous
bacilli culture

Polymerase

Ql g4 179l A FHem e Ase &
Az /BN RS AYFPCRAAE 119 (64.7
%), AeAsiguokAArt 109 (58.8%), 71BAA
HAZagulFHdA 9 (52.9%), AR
PCRZAAF 59(29.4%), 71FANWA A ST E=EA
A} 18 (5%) o2 Vet wiAe E2ZAE A

g 439} 4781 FAbIel uhE A EY Xl

gk FAH RS gllevt (p=0.180, Pear-
son’s chi-square test, by SAS), PCRZA}e 2o
M BAstE g Fof8hA (p=0.039) 7|¥ANH
Ao ol &7 At A2 ol8F ASH P E0)
o

6. S| Fote| Zo| gio] LiIE #So| PCR
m} efetziAte] S Hlm

e 6}7124031 FAUAE Fopd] dUd &
Aol A AgEda=gdabg 49 A 28d
PCREAHAR e 7|BAAHY) o 2 gz
AHAE Ee Z1EAMEN)E Al 55 F A
PCReA 93491 797} 25702 45.6% ¥, vk
Aol P AeUt 328oez 58.2% Art
(Table 4).
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Table 5. 28] FF glo] WAF 3¢

Medication Sp. AFB smear PCR(Sp*. or BFS) TBCT(Sp. or BFS)  No. of PTs
— - + + 2073
- ~ + - 51
- - - + 124
- — - — 189
L p=0182_ total 557
*Sp. : SputumTable
Table 6. #2384 £ =F Hdd F¢
Medication  Sp. AFB smear PCR (Sp.* or BFS) TBCT (Sp. or BFS) No. of PTS
+ - + + 131
+ - + - 573
+ - - + 23
+ - - - 104
L p=0436 I total 307
*Sp. © Sputum

7. 2N 52 £F Uids Z22| PCRI} s
Ate] BH v

2ol Wz F2%AE Fopdol oW #3t
oA AgPda s A 249 Ae 2R
PCRZAAHAG =& 7|@AANHY) o Zdeadz
AHAR Ee 7R RS AlQE 30 FolA
PCRAIAN ¥4 A7t 18Bo= 60% Az, W%
ZAAPIA FAd] A7t 1552 50% Sitk(Table
5).

8. BYUMEHS o3¢ AR

284 FhaEde] o=l FHAAE LT &
ArolA Agea FAREEHVE SAAU A
BHjEo] oY AANE RIUE ¥4 17988 dige
2 Fed g =uAA-2AFPCRAA-2

slgaoraag Ak F¥ARAE Hubg
Az}, AgujEas, JgzA34L, A543 5o
BAe Ei Augsudon Agd A%} 124,
HgEAdAslo 2 AgEAer} 19, viddsdge
2 Aty A%7} 490t FAETYez A
9 129F4 FoHia PARETE 25 &
4gol9la, PCRAA 29 (16.7%) 0] A, Wik
AE 19804 oz Uehth wEsg2s 8
o} v BAALG BANN 7] A7k A BF
2ol ik

9. B EMZMSxIo|MC] PCRZIA} Zn}
NREyAs oz AV 288 RN AND 2

HFPCRAA 7| BAAH RN o] 43 HalollA] 2
o] ko B UERiTh
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10. viZsynjRiEollAe] PCRAAN Zxt

njZaAYAs oz J

HFPCRAAME 2
428 Vet

509
£ o]ggt

oA HAlE

5 A

=

HALA 2780l &

1. BSHENEKRIol|M EHo| Ao wE PCRY
Atet uitHAlZT el Bl

Ase] P 2o B T ) PR
g Az ARk

= dud, A9s

‘Tﬂa

O.A..

o”T‘oﬂ’\:s

A

]
=
3%

(minimal) |28 AAFPCRAAS} ulj

AALE TAjo) AgE 34 23
FFANALE 97(89.1%), ol
=129 (52. 2%)01%13}

g gtatoll A= 197

BFA PCRAAY
FaARE gl

Z%2 (moderate)
Z PCRAA} k4]

A
A3

A$E 12

8(63.2%), WFHAE HEY ASe 15%(65.2
%)°ltt. % (Far-advanced) #2233 M=
39 (37.5%),
FHAL FHYD A 48(50%) olUck. 71BA

8993 PCRAA} 4l Ao

6w O

AN g 7tAlzm Are A

S, dEHZHTA

A YA PCRAANS il FHAE FAlo) Al @2}

17942 PCRZAL

Pel e

te

= 129 (70.6%),

BHQ&N},.} FAel Ao 99 (52.9%) olgic}. &
529 2SR N 1182 PCRAAE A4 A

Table 7. 23 9|

9= 69 (54.5%), WGHAT FRd A9 5F
(45.5% ) o1, FEAZASEANME 485 PCR
A A ASE 3W(75%), wjFEAL %4
A A= 3tﬂ(75% 01214

Aeo] FEH £ 274} e e via
& SR, ﬁ%@zle ZHA A AL A9 ol
de 4 995 PCRAAL @Ae] 78(77.8%),
NoFAAL FAdol 79(77.8%) oL, BFC] gl
7o 559 PCRAA} %Ado] 209 (36.4%), Hl
b 9kdo] 28(50.9%) oldth ZIFAAMHA
& 7T AN Al FFol U AST 698F
PCR7ZIA} 9¥4do] 27 (33.3%), wWizAIFAlo] 33
(50%) °I%ith. 3ol §i= 49+ 36WF PCRA
A} okAdo] 227(61.1%), wiokAAIAdol 167 (44.
4%) oldct.

@A AR 5o whE FHAL e HES
s g, AGAAE AL AR Aol 1B
AA8o] e A= 58F PCRAADE $Ao] 43
(80.0%), ¥i¥7A} Fdo] 5 (100%) °Itt. 7]
x| ZAeo] gl ASE 608E PCREA} 4ol
237 (38.3%), wlFHAL 4ol 307 (50.0% )01
o} BRI NG 7R HARE Aol 18R
do] gl A% 13%%F PCR7AL Aol 87 (615
%), WAL 9FAo] 98(69.2% )01, 71#AZ
o] P& 7% 2995 PCRAA} FAde] 167 (55.2

=

FUI, 71384 A5y

Ao

PCR ¥l FAAL Total PCR B FZAAL Total

AZAAS  9(39.1%) 12(52.2%) 23 12(70.6%)  9(52.9%) 17
A8 12(63.2%) 15(65.2%) 19 6(54.5%) 5( 45.5%) 11
FEH A 3(37.5%) 4(50.0%) 8 3(75.0%) 3(75.0%)

TERY 1(77.8%)  T(77.8%) 9 2(33.3%)  3(50.0%)

HE=AN  20(36.4%) 28(50.9%) 55 22(61.1%) 16(44.4%) 36
71BAA88 4(80.0%) 5(100% 3 5 8(61.5%)  9(69.2%) 13
v7)@AA8  23(38.3%) 30(50.0%) 60 16(55.2%) 10(34.5%) 29
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%), WG Fdo] 107 (34.5%) ©]Ach(Table
7).
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25k, BlEolAQ] FHX-A A7& Hopdx g
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Al st d&&L 75% 2k EHE3IYY, KY
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Zdold Ak 4178 oM PCRYAS HYod,
HLHRE X588 s1ed 69 H e vlgo] 24
o] ot o]F 59e] PCRIIE Ktk Hised
on Agmd-FAolut v ddd 638F ol 587

TR O B e :ie

o] PCRA o2 e} A e 92% ekt ¥3s}
Fek. A £ ARse] AFoe Age] A
=T Aot w4l 35%F 2080 PCR &
Aoz Jept 57.1% o 9AEE B, 7184
HAHAE o] 8 24 B4 gL 179
2z 12%0o] PCR 9o g veht} 705% o 9zx
£ dol= Aoz veht KY Yuen $o|t} Forbes
5o Bapths 95r WA Yepdot. =] gt
B3 502 Aol ofshA 1561108 ]88k primer
£ o]g3te] HAIg PCRAALR 7| @AM A AE 2}
staed o9 U EE 80.6%, Eolme 77.0% A
Tekil Baskn °’14 BeelMe] Zakg 29 Wl
AYERAAE $4Y SRS e AYE
184 PCRZAM] ‘?IZ-}E—‘: 41.5% 931, wWFEA
RgwE 53.8% 2 Ueht MepiAmtie ok
& =g Holil Ak HEF Z)BAHAE o]
fé} ‘51/\‘“] 7 Sﬂrz]/ﬁ ;don t:nkg/ﬂo ;z].;q_n}_. [ﬂ,&]-
o AR 78R A PCRAAS] wiZi=s 53.
8% 1, 71ExAHHY wikHAke] Wik 43.6%
2 e s A d e A= PCRAAT} Wi
AR 25 o 22L& UPEE HAFRA o[FA
g E ot 71-"’-1"%\/\1]' ool o] wikzdAbdalst o] o
Bolf= A2 lidocaine?] A3 FAHAAEA?,
EHA=Z *17}*&4 AR YAAEAE wAEE
o] Fola] deo WAE Alzto] Aok A, 4K
Aol BxldA ZAlE 2~349, ZAlE 109
A A&7 ofu] FAA7} FolE o|F 7]WAY
ANZAZAY o]0l Age At APEo] JUUE A
olghe A, AR WAAE e BEAMT] dE
Aeka A2t :’-EJF’- e Fope] Ao
1 [»)

o >
N

OOPHXL.%Q

t=

l‘l

b

Helo g YHd A9y AgdsawaAde] Ao &
slod PCRAAL] 9% 45.6%, wigkzirlke] vzt
TE 58.2% =AM BAH fode glovt (p=0.

182), WA ARETL O @ BoE BeF
k. 22 FEA
gl B 73%‘5%‘,3*3%1 7ol ¥std PCR
Aakel =S 60%, vAAL] RIZEE 50% =

o ~Im
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of
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r
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o
]
=
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FAHF L glork (p=0436), PCRZA}S] 1
A O S48 AHE HelZnh ol Aguel
| ¥k} PCRoJA) 25 Q4old 4150 437ke)
|ZolF ol Were 137 (32%) % W4l PCR

>

& 29%8(70%)1H F4E BelFUA KY Yuen
o dFAsist 2e oJrz S48k E& Arnaud
F19e] 2ol oJo}7l 1561102 Abg-sto} ANE 2

g FI4HE PCRAM) o Aol ofsi, 2
W FIaba $4 159% 994 PCROAL.

Uel} 60%2 w7z E Holi 65 KD myc-
obacterial antigen$- coding 3= genome& ©]&
g HA9-= 156983 39 PCRYAFo =z eht 20
% 9] WSS HYrka gk T3 o] PMe 5

& EItkx stgnh. kA Be) e 1S6110L ©]
H4FHEEY PCRAAR: 1295 29dA
Yo e RIEE 16.7% 5 EA] koA
I 783 Al ER) gethe 488 ugth
npxjeto 2 Beloale] PCR AAMIo|A vlBEA A
oz Aehe 28%% 27, vjANF Yo AY
508F 29HollM dAHE Ho] BFE 49o] U4

olMe] Atz HotM PCRZAARE AMeAd e vl
FRAED =7} tha oAl s A9] wsz
T AIE BoFa, 7| BANHYEA NN E i
AR @313 RIftwrl S-Skl SEAAdRT)
GE A% 783 AablHelztn AZEe, g
5ol HA] 94.9% 24 vlwF <kt Wyo s A}
BHEz @542l diEe FAllA wiFgA
o} 2o FAl Al H ook & HAREE 9] shuetn
Bz

2 ¢

oAl

WAl AT EEAAIM S0 BxtellA 289

271G Siste] o] de] ARER e 28T

PCR o] W=} f-8-40 thal £dolre &
[e]

FA 1AL Ealo] Lol eldTAES] A9} )
Wl s} gk
T

A5t Bo|leE i, T3 FAlo Al A
- wlF7Ake] RiztEe} vlwste) Wtk gt 23
A Foatzo] iEHE AN FHAENL o)
g PCR #Abe} vldziatel Aot v|asta, ehd+
zto] Ao} vlwste] Kkt

2 I}

WA AGe g b 420 848 didez A
H g PCRZAARL wjAe] 9tes 747t 41.5
%, 53.8% = UEgon, 7|BANAHAE o] &
A5 PCRAAMS} wikAdAbe] W7t=s 27t 53.8

| &29

A B&eHA e LM PCRE RIZT=7} 45.
6%, BFRAte] U7 EE 68.2% Fon, WUHRE
FANFAE ALHEEH Y ToMe PCRY 17
%7F 60%, Wi RIZIEE 50% 2 Websth.
2 &

ATl PCRAAS} wiFziAre] Rigk=r} vlm A »
& olfe BdAEdE gy drdEsE e

o]
o ol
w
2,
4B
1
!
i}
dlo
o,
9,
ket
b
o
N
)
)
Y
o
12
b

94.9% % & ATE BelFo] Buha
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