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Fig. Representative hybridization patterns obtained with line probe strips. The TB line (TB) is a specific
probe for M. tuberculosis complex. Nine probes (S1 to S5, R2, R4a, R4b and RS5) were designed to detect
nucleotide changes in the relevant part of rpoB. The S probes exclusively hybridize to the wild-type sequence.
The R probes hybridize with amplicons carrying the respective mutations. According to the reactivities of the
probes, 10 common LiPA patterns can be expected for M. tuberculosis complex strains. If all R probes are
negative and all S probes are positive, a wild-type sequence is present (WT). When one of the S probes is
missing and no R probe hybridizes, this pattern is indicated with a A preceding the missing probe (e.g., AS1).
If one of the S probes is negative and the corresponding R probe is positive, the pattern is defined according to
the R probe observed (e.g., R2). Occasionally, deviating patterns may be observed, as outlined in the text.

Table 1 Detection of mycobacteria by fluorochrome stain microscopy

and LiPA for 110 sputum samples

Smear examination

3+ 2+ 1+ + —

LiPA test  Positive 20 21 15 13 25
Negative 1 1 0 2 12

Total 21 22 15 15 37
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Table 2 LiPA and culture results for 110 sputum samples

Culture positive

Culture negative L
& Contamination

1 week 2 weeks 3 weeks 4 weeks 6 weeks
LiPA test  Positive 38 23 0 23 3
Negative 1 4 1 6 2
Total 39 27 1 29 5

Table 3 Comparison of the results of LiPA with the in vitro susceptibility test by MGIT

. LiPA profile
Susceptibility (n) - - -
Wild type Mutation type Indeterminant Undetected
RFP-sensitive (68) 62 0 0 6
RFP-resistant (8 0 6 2% 0
Total (76) 62 6 2 6

*Sample Nos. 19 and 200.
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Original Article

CLINICAL APPLICATION OF LINE PROBE ASSAY (LiPA) FOR
RIFAMPICIN (RFP)-RESISTANT GENE EXAMINATION IN
SPUTUM FROM TUBERCULOSIS PATIENTS

I.3.4Takayuki INAGAKI, *Tetsuya YAGI, 'Kazuya I[CHIKAWA, !2Taku NAKAGAWA,
I.6Makoto MORIYAMA, 3Kei-ichi UCHIYA, *Toshiaki NIKAI, and !>Kenji OGAWA

Abstract [Introduction] Preventing the spread of drug-
resistant tuberculosis is a clinically important challenge. In
this effort, rifampicin (RFP)-resistant gene examination by
line probe assay (LiPA) was evaluated for its clinical applica-
tion for rapid detection of tuberculosis.

[Methods] The RFP-resistant gene was examined in a total
of 110 samples of sputum obtained from patients that were
definitively diagnosed with pulmonary tuberculosis by auto-
LiPA. The difference in detection sensitivity between the
results of the smear and culture examinations was evaluated.
Culture-positive samples were compared with the results of
the drug susceptibility test.

[Results] Smear-positive samples were LiPA positive in
69 of 73 samples (sensitivity: 94.5%), and smear-negative
samples were LiPA positive in 25 of 37 samples (67.6%).
More than half of the samples were LiPA positive, even those
that were culture-negative or contaminated. Comparison of
the 76 culture-positive samples with the results of the drug
susceptibility test found that all samples were wild type among
the RFP-sensitive strains. Among the 8 RFP-resistant strains,
6 were mutation type. All samples shown to be mutation type
were obtained from patients with multi-drug resistant

tuberculosis.

[Discussion] Using LiPA, the amount of smear can be used
as a factor for detection of RFP-resistant genes. Detection was
possible even with culture-negative and contaminated samples,
allowing more rapid diagnosis of patients with multi-drug
resistant tuberculosis.
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