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Detection of Mycobacterium tuberculosis in Sputum by using
Polymerase Chain Reaction

Youn Mi Choi, M.D. and Myung Hee Lee, M.D.

Department of Clinical Pathology, Korea Veterans Hospital, Seoul, Korea

Background : The recently developed nucleic acid amplification methods may provide us with
very sensitive, specific and rapid tests for the detection of M. tuberculosis. So the aim of this study
was to compare the commercial Amplicor M. tuberculosis kit and our in-house polymerase chain
reaction (PCR) with the conventional culture and direct AFB staining method.

Materials and Methods : Among the total of 2,340 clinical specimens, 1,314 sputum samples
were tested for the presence of M. tuberculosis by Amplicor PCR and 1,026 sputum samples were
tested by in-house PCR performing with resin matrix preparation and DNA extraction, synthesized
primer pair, detection using agarose gel electrophoresis.

Results : One hundred-seventeen specimens were positive by Amplicor PCR, 105 were positive
by in-house PCR, 185 were positive by culture. The sensitivity of the Amplicor PCR for all of the
specimens and for smear-positive and smear-negative specimens was 92.9%, 97.9% and 88.2%,
respectively after discrepant analysis. The sensitivity of the in-house PCR for all of the specimens
and for smear-positive and smear-negative specimens was 80.0%, 93.6% and 65.5%, respectively
after discrepant analysis. The specificity of the Amplicor PCR and in-house PCR for all of the
specimens was 97.9% and 99.0%, respectively.

Conclusions : Amplicor PCR was more sensitive than in-house PCR, but there was another
problems such as high false positive rate and high cost. So PCR may certainly become very useful
in microbiological laboratories if PCR method is selected according to the laboratory conditions.

(Korean J Clin Microbiol 1999;2:144-151)
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el A= A E3LE RocheAle] Amplicor Mycobacterium
tuberculosis kitE ©]-&3lod A z3|Ate] Ao ulz} A
B, 1997 % E 1999d 19742 =€ 1,026
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Fig. 1. Electrophoresis results of amplified products by
using in-house PCR. 541 bp size of PCR products are
visualized on lane 3, 4, 5. Lane M is DNA size marker, lane
PC and NC are positive control and negative control,
respectively.
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o2 Uiz e Bo|xE AFEY FA4H 4P
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96.2%ATt. °1& ZAE FIAY d4 A E2 EF
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Table 1. Comparison of Amplicor PCR, in-house PCR and AFB stain with culture result

Culture (No. of specimen)

Sensitivity(%), _,, .  Specificity(%), ,,\;,_;,PE}(&%)#

Positive Negativé
AFB stain . !z g i (< 58 =
Positive 90 0 48.6 00 SR TR Yoo
Negative - .ian = 1055 mapimoiient 25155 ... Msetls 15 1\ o elioihi it
Amplicor PCR
Positive 71 e 46 87.7 96.3 (e 60.7
Negative 10 1,187
In-house PCR -
Positive 70 35 67.3 96.2 66.7
‘ ‘w‘_IjIegative o 34 887
Table 2. Comparison of Amplicor PCR and in-house PCR with culture result according to AFB stain result
et Pofi‘g‘;“ (No. of sPec;‘:"g’;)ﬁ ve b Seusitvity(®) - Specificity(%) PPV
AFB(+) Amplicor : 97.4 100 '80.4
37 9
0
In-house 92.3 100 82.8
+ 34 37
9 1,187
AFB(-) Amplicor 79.1 97.0 479
34 37
9 ,187
In-house 42-3 97.3 46.8
+ 22 25

30 887
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T3 HAAH. ol ARE FHIH VE=z &
o= TA] EAF AF, Y AU 50.0%%
100% K3, WiFHL 80.0%<F 99.9% 31, Amplicor
Z2EA dHgvreHLe 92.9%9 97.9% K3, A7HA
ZFA AL A AL 80.0% % 99.0% A tH(Table
3). =% Amplicor ¢4 Mg A7 5 Y
Aol FAoldW HA9 NPT EolTl 97.9%
¢ 10052y ¥4 dd0 40l AA e
88.2% 9 97.9% At} AMAZ FHELS I A
I} F YAy FAo] FAgolQd HAY NPz &
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A AAE 65.5%9F 99.0% A THTable 4).
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Table 3. Comparison of culture, AFB, Amplicor PCR and in-house PCR after analysis of discrepant result

Final positive Final negative Sensitivity Specificity .« g4l . PPV

Culture X i 2
Positive 183 2 - 80.0 TR 999 ~ * Wi 989
Negative women 46 . 5 seoaman.y 2,109 R M

AFB : -
Positive 109 ¢ 0 50.0 100 i 100
Negative 109 2,122

Amplicor ’ o
Positive 91 26 92.9 97.9 77.8
Negative 7 1,190

In house
Positive 96 9 80.0 99.0 91.4
Negative 24 897

Table 4. Comparison of culture, Amplicor PCR and in-house PCR after analysis of discrepant result according to AFB stain

result
PCR Final (+) Final (-) Sensitivity Specificity PPV
AFB(+) Amplicor g R by, & 97.9
46 0
1 0
In-house 93.6 100 100
58 0
4 . . 0
AFB(-) =Amphcorg~ A&,&g RPN £ 882 otz 979 634
+ 45 26
6 1,190
In-house 65.5 99.0 80.9
+ 38 9
20 897
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T3 A8 Fxle] LA A L FE AN E
A%, Solz, AT &4 d&x, gsAE 2 %
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g QAE I v dgel o HId 2 A&
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