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Abstract.

We analyzed rpoB mutations in rifampicin-resistant M. tuberculosis in Azerbaijan using
MTBDRplus; Ser531Leu predominated, informing improved diagnostics and regimens.
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Introduction:

In recent years, the application of various methods to
study patients with multidrug-resistant (MDR) tuberculosis in
the Republic of Azerbaijan has led to faster detection of
such patients. One of the main methods is the GeneType
MTBDRplus HAIN method, which allows not only rapid detection
of MDR but also investigation of wvarious mutations in the
gene. Rifampicin is known to be one of the main drugs in
tuberculosis treatment. The molecular-genetic mechanism of
rifampicin resistance has been well studied (5,6,10,11). It
has been shown that during rifampicin resistance, various
point mutations occur in 8 codons (508, 511, 512, 513, 522,
526, 531, 533) of the rpoB gene (8,10). The frequency of these
individual mutations varies in different countries (3,4).

Objective:

The increasing resistance to rifampicin in tuberculosis
strains makes it relevant to study mutations in the rpoB gene.
The main aim of this small study was to evaluate the
diagnostic significance of the GeneType MTBDRplus HAIN method
(2) .

Materials and Methods:

During 2015, sputum samples from 594 new and 205
previously treated patients were cultured on solid media—
Lowenstein-Jensen—and liquid media—Middlebrook 7H9 (using the
Bactec MGIT system). The collected materials were also
processed by other traditional methods. Additionally, all
obtained cultures underwent drug susceptibility testing (DST)
to assess multidrug resistance (MDR), and MTBDRplus HAIN
polymerase chain reaction was performed. DST was used to
evaluate resistance to rifampicin and isoniazid in all
cultures, and mutations were finally analyzed.

Results and Discussion:

The DNA of the mycobacteria was examined to study
resistance to rifampicin and isoniazid and mutations in the

rpoB gene. Among new patients (594 individuals), rifampicin
resistance was detected in 111 (18.69%) and isoniazid

resistance in 138 (23.23%). MDR was observed in 75 (12.63%)
of these patients. Among previously treated patients, the
corresponding values were 67 (32.68%), 76 (37.07%), and 47
(22.93%), respectively. These results align with the drug
susceptibility data studied in the country during 2014-2015
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(1) . Furthermore, drug resistance is higher among previously

treated patients compared to new patients.

Among the new patients, 111 rifampicin-resistant strains
showed 6 different types of mutations across 8 codons, while
in previously treated patients, 8 codons had 7 different
mutations. In both groups, the most frequent mutation occurred
at codon 531 of the rpoB gene—58 (52.25%) in new patients and
35 (52.24%) 1in previously treated patients. The Ser531-Leu
mutation was found in 47 (81.03%) of new patients and 28
(80.0%) of previously treated patients. It is known that the
increase of such mutations raises the risk of resistance to
other first-line drugs (3) . In addition, significant
mutations were found in codons 526 (1-21:18.92%; t-6:8.96%)

and 522 (i-17:15.32%; t-5:7.46%), including A526Y and AbL526D
mutations (Table 1).
Table 1
Codons of the gene
Gene codon New patients Previously treated patients
rpoB 1 5 ( 4.51%) 1 (1.5%)
rpoB 2
rpoB 3 3 (2.71%) 2 (2.99%)
rpoB 4 3 (2.71%) 2 (2.99%)
rpoB 5 1 (1.5%)
rpoB 6 17 (15.32%) 5 (7.47%)
rpoB 7 21 (18.92%) 6 (8.96%)
rpoB 8 58 (52.26%) 35 (52.24%)
N= 111 67
Table 2
Mutation
Mutation New patients Previously treated patients
rpoB Mut 1 4 (6.90%) 1 ( 2.86%)
rpoB Mut2A 2 (3.45%) 2 (5.72%)
rpoB Mut2B 2 (3.45%) 1 (2.86%)
rpoB Mut3 47 (81.04%) 28 (80.0%)
N= 58 35

It is known from the literature that when determining
rifampicin resistance on solid media, the minimum inhibitory
concentration (MIC) can vary depending on different mutations
(4,7). Mutations in the rpoB gene that cause amino acid
changes such as (His-Leu) and (Ser-Leu) lead to high-
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concentration rifampicin resistance (6,7) and low—-
concentration rifabutin resistance (4). According to H. Ohno
et al. (1996), amino acid changes at codons 516 and 526 also
lead to high-level rifampicin resistance (9). Other studies
have shown that Leu511-Pro and Asp5l16-Tyr mutations cause
low-level cross-resistance to rifampicin and rifabutin (4).
Thus, analyzing genetic mutations can help in designing
optimal chemical therapy regimens and targeted substitution
of rifampicin, rifabutin, or second-line drugs for patient
treatment.

Conclusions:

1. Among the patients studied in the Republic of
Azerbaijan, 18.69% of new and 32.68% of previously treated
patients were resistant to rifampicin. MDR was observed in
12.63% and 22.93%, respectively.

2. In Azerbaijan, 7 different mutations in 8 codons of
the rpoB gene are associated with rifampicin resistance.

3. Among rifampicin-resistant strains, Ser531 mutation
was detected in 52.25% of cases. The less favorable type of
mutation was found in 81.03% of patients.

4. Optimal treatment regimens should be developed for
rifampicin-resistant patients.
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