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Study objectives : To assess the usefulness of commercial kits of nucleic acid amplifica-
tion test (NAAT) for diagnosis of smear negative (SN) pulmonary tuberculosis.

Design and patients : Retrospective study of patients who were diagnosed as, or sus-
pected of pulmonary tuberculosis during 3 years from January 1996 to December 1998 in
Fukujuji Hospital which has 100 beds for tuberculosis patients.

Measurements and Results : 145 smear—negative culture-positive pulmonary tuberculosis
patients are entered to our analysis. The DNA-based amplification test kit (Amplicor
Mycobacterium Tuberculosis Test (AMPL), Roche Diagnostic Systems, Basel, Switzer-
land) detected 39.2% (20/51, 95% confidence interval (CI): 25.8-52.6%) of smear—-nega-
tive culture-positive (SNCP) pulmonary tuberculosis cases. The RNA-based amplification
test kit (Gen—Probe Amplified Mycobacterium Tuberculosis Direct Test (AMTDT), Gen-
Probe Inc., San Diego, Calif., USA) detected 40.5% (15/37, 95% CI:24.7-56.3%) of
SNCP pulmonay tuberculosis cases. For both NAATs (AMPL and AMTDT), between two
groups with and without the NAAT at diagnosis of SNCP pulmonary tuberculosis, there
was statistical difference in culture—positive rate (proportion of positivity in sputum cul-
ture tests at diagnosis), but no statistical difference in maximum number of colony of
Mpycobacterium tuberculosis (MTB). When stratified for the culture-positive rate, ad-
justed sensitivity for SNCP patients was 44.2% (AMPL) and 40.4% (AMTDT) respec-
tively. On the other hand, among 245 patients with sputum AMPL positive results during
the 3 years, 8 were smear—negative culture-negative (SNCN), only one out of these 8
cases was judged as true active tuberculosis without treatment. Among 89 patients with
sputum AMTDT positive results, 7 were SNCN, and 3 out of them were judged as true
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active tuberculosis without treatment.
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Conclusion : Usefulness of commercial NAAT kits (AMPL and AMTDT) to diagnosis
SN pulmonary tuberculosis is limited in the point of sensitivity.

Key words : Nucleic acid amplification test,
Amplicor Mycobacterium Tuberculosis Test,
Amplified Mycobacterium Tuberculosis Di-
rect Test, Smear negative, Pulmonary tuber-
culosis, Pseudo-positive
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Table 1a AMPL positive rate among SNCP cases

Total No. AMPL AMPL
of was positive 95% CI
patients done (A) (% of (A))
total 145 51 20 (39.2%) 25.8-52.6%
Gulture positive R=0.34 38 17 5(294 ) 9.7-56.0
0.34<R=0.67 53 22 7(31.8 ) 12.3-51.3
rate (R) 0.67<R 54 12 8 (66.7 ) 40.0-93.4
Moximum number of <30 79 29 11 (38.0 ) 20.3-55.7
cultured colony(C) 30=C 49 18 7(389 ) 16.4-61.4
Uncountable * 17 4 2 (50.0 ) 6.8-93.2

* [ ss than 200 colonies, but each colony was too small to count accurately.
Abbreviation : AMPL = Amplicor Mycobacterium Tuberculosis Test, SNCP=smear-negative culture—positive

Table 1b AMTDT positive rate among SNCP cases

Total No. AMTDT AMTDT
of was positive 95% CI
patients  done (B) (% of (B))
total 145 37 15 (40.5%) 24.7-56.3%
Cultare positive R=0.34 38 13 3 (231 ) 5.0-53.8
0.34<R=0.67 53 10 2 (200 ) 2.5-55.6
rate (R) 0.67<R 54 14 10 (714 ) 47.7-95.1
Maximum number of C<% 79 18 5(27.8 )  9.6-53.5
30=C 49 12 7(58.3 ) 30.4-86.2
cultured colony(C) (5 aplex 17 7 3429 ) 9.9-816

* Less than 200 colonies, but each colony was too small to count accurately.
Abbreviation : AMTDT = Amplified Mycobacterium Tuberculosis Direct Test, SNCP=smear-negative culture—

positive
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Table 2 Result of analysis of NAAT positive cases

AMPL AMTDT
No. of NAAT positive patients (A) 245 89
Among (A)
Smear and culture (MTB) positive 198 (80.8%) 68 (76.4%)
Culture (MTB) only positive 34(13.9 ) 14(15.7 )
Smear-positive culture-negative 5*%(2.0 )
Smear-negative culture-negative (B) 8 (833 ) 7 (19 )
Among (B)
Under anti-MTB treatment 3(37.5%) 3(42.9%)
Within 1 year after anti-MTB treatment without clinical relapse 1(12.5 )
True active pulmonary tuberculosis without treatment 1(125 )  3(42.9 )
False positive of NAAT 3(37.5 )
Unknown 1(14.2 )

* 2 cases: Culture unknown, but clinically active tuberculosis. 2 cases: Under anti—-MTB chemotherapy.

1 case: Within 1 year after completion of anti-MTB chemotherapy without clinical relapse.
Abbreviation : AMPL=Amplicor Mycobacterium Tuberculosis Test, AMTDT= Amplified Mycobacterium
Tuberculosis Direct Test, NAAT=Nucleic acid amplification test, MTB=Mycobacterium tuberculosis
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Table 3 Sensitivity of AMPL and
AMTDT for smear-negative culture-
positive specimens in previous reports

Reference AMPL AMTDT
No.
3 53(%) 48(%)
5 75
7 55
9 94 100
10 35 39
11 69
12 T4
13 66
14 70
15 53
16 61
17 40
18 70

Abbreviation : AMPL=Amplicor Mycobac-
terium Tuberculosis Test, AMTDT= Ampli-
fied Mpycobacterium Tuberculosis Direct
Test
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