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MYCOBACTERIOSES: STUDY OF DRUG RESISTANCE
OF NON-TUBERCULOSIS MYCOBACTERIA
TO ANTI-TB DRUGS

Abstract. Non-tuberculosis mycobacteria are widely prevalent in the environment (water, ground, etc.) as
saprophytes, but in certain cases they can be agents of serious diseases with heavy course. i.e. mycobacterioses.
Differentiation the mycobacteriosis and pulmonary tuberculosis is rather difficult because both diseases have similar
clinical and roentgenological manifestations and presence in the sputa acid fast bacteria. Identification of cultures
obtained from patients by method GenoType®Mycobacterium CM/AS was conducted, and 68 non-tuberculosis
mycobacteria out of 412 cultures investigated. In 58 cases out of them there were isolate the slowly growing non-
tuberculosis mycobacteria (M.celatum — 54, M.avium — 2, M.malmoense — 1, M./lentiflavum — 1). In 82.3% (56
patients) cases drug sensitivity to anti-TB drugs of the 1* line was preserved, in 18.6% (12 patients) cases drug
resistance observed. Out of 12 resistant cultures in 13.2% (9 patients) cases there was multiple drug resistance (to
isoniazid, rifampicine, streptomycin, ethambutol), 2.9% (2 patients) cases had the extensive drug resistance (to
amikacin, capreomycin, ofloxacin and ethionamid).
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Initial reference to the diseases caused by nontuberculous mycobacteria (NTMB) occurs in the first
half of the XX century. NTMB were considered as virtually non-pathogenic to humans, and up to 50-ies
in the world press have met only sporadic case reports of diseases caused by these organisms [1, 2].
Mycobacteriosis etiological factor is the non-tuberculous mycobacteria. Since then, the situation has
changed in the direction of a minor growth of a number of Mycobacterium species of the genus, and,
consequently, the emergence of patients with mycobacteriosis. NTMB are widely distributed in the
environment as saprophytes, but in some cases they may be etiologic factors of severe (even fatal) disease
[3-6]. Unlike Mycobacterium tuberculosis that are obligate pathogens, NTMB - saprophytes, ordinary
residents of different environments, such as water, soil, etc. However, these microorganisms have
potential pathogenicity and can cause disease processes in humans.

Antibiotics suppressing the vital activity of the causative agent in the treatment process is not spared
drug-sensitive representatives of the normal microflora of the human body. Survivors or trapped outside
the drug-resistant bacteria are in favorable conditions and can be cause of disecase development. In
particular, these microorganisms are NTMB, characterized by a wide range of drug resistance [7].

At the present stage phthisiological service started to increasingly face with the pathology caused by
nontuberculous mycobacteria. For example, in Russia in comparison with other countries there are more
often lungs mycobacterioses. This clinical and radiographic changes in the lungs are similar to those of
tuberculosis. Unfortunately, there is no single clinical feature characteristic of this disease. Symptoms
usually do not differ from those of tuberculosis. They are varied and nonspecific chronic productive
cough with little sputum predominantly mucous character, coughing up blood, a slight shortness of breath,
malaise, fatigue, fever, weight loss, loss of appetite, night sweats |3, 8].
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According to the classification proposed in 1959 by E.Runyon, mycobacteria are divided into
4 groups according to their growth rate and ability to form a yellow or orange pigment colonies: 1) photo-
chromogenous (forming carotenoid pigments in light), 2) scotochromogenous (forming carotenoid
pigments in dark), 3) nonphotochromogenous (not forming pigment), 4), the fast-growing, acid-fast
saprophytes [9].

At present time various aspects of the problem of mycobacteriosis caused by NTMB are studied, in
particular, a very important issue is to study the stability of the NTMB to the anti-TB drugs (ATD).
According to the literature, NTMB often have a natural resistance to anti-TB drugs. In fact, it may be
resistance associated with the use of chemotherapeutic agents at the respective other pathology. It should
be borne in mind that for the treatment of mycobacteriosis there are applied not only to products that are
used in tuberculosis, so the stability of mycobacteria is known a little [10-12]. To determine the stability
of NTMB to chemotherapy drugs it is used in basically the same methods for determining the DST and
the environment, as for Mycobacterium tuberculosis.

Materials and methods. In the National reference-laboratory of the National Center of TB problem
it was investigated resistance of mycobacteria to the ATD of 1 layer (streptomycin, isoniazid, rifampicin
and ethambutol) and 2 layer (ofloxacin, amikacin, capreomycin, ethionamide) on solid Lowenstein-Jensen
medium by method of proportions and a liquid medium to automated microbiological analyzer BACTEC
MGIT-960. For studying it was taken the culture of mycobacteria isolated from different pathological
material (sputum, bronchial lavage, pus, etc.).

Results. Totally 412 patients over 3 years (2013-2015) were investigated. Of these, by method of
genotyping GenoType®Mycobacterium CM/AS in 83.5% (344 patients) cases it is highlighted
Mycobacterium.complex, which confirms the presence of tuberculous process, and in 16.5% (68 patients)
were identified NTMB: of them M.celatum - 13,1% (54 pers.), M.gordone - 1,7% (7 pers.), M.avium-
0,5% (2 pers.), isolated cases of M.malmoense, M.fortuitum, M lentiflavum , M.absceccuss, M phlei -
0,2% (1 pers.).

Among the 54 cultures M.celatum (slow-growing NTMs) in 83.3% (45 cases), there is sensitivity to
the major ATB drugs (isoniazid, rifampicin, ethambutol and streptomycin), in 14.8% (8 cases) - resistance
to HRSE, 1 8% (1 case) resistance to HS.

Among the 7 cultures M.gordone (scotochromogenous) in 85.7% (5 cases) there is sensitivity to the
major ATB drugs (isoniazid, rifampicin, ethambutol and streptomycin), 14.2% (1 case) - resistance to
HRSE, 14,2% (1 case) resistance to S.

Of the 2 cultures M.avium 1 culture was sensitive to anti-TB drugs, 1 culture is resistant to isoniazid.
The remaining NTMB (slow-growing and fast-growing): M.malmoense, M.fortuitum, M.lentiflavum,
M.absceccuss, M.phlei were sensitive to major ATD of 1 layer.

Also NTM stability to ATD of 2 layer has been studied: amikacin, capreomycin, ethionamide, and
ofloxacin. Most of isolated NTM in 96.2% (66 patients) was sensitive to the ATD of 2 layer, and only in
2.9% (2 patients) of representative of slow-growing NTM M.celatum was simultancous resistance to
amikacin, capreomycin, ethionamide, and ofloxacin.

Conclusions:

1. Diagnosis of mycobacteriosis is constantly faced with certain difficulties, since NTM cause human
disease similar to tuberculosis and require additional identification of mycobacteria isolated molecular
genetic tests.

2. Of the 412 cultures studied by genotyping GenoType®Mycobacterium CM/AS,; in 83.5% of cases
it was highlighted Mycobacterium.complex, 16.5% - NTM.

3. In most cases, the NTM (from 83.3% to 96.2%) are sensitive to ATD of 1 and 2 layers respectively.

4. Among the slow-growing NTM M.celatum in 14.8% of cases it was mounted simultancous
resistance to all four major ATD of 1 later (isoniazid, rifampicin, ethambutol and streptomycin) and in
1.8% of cases of isoniazid and streptomycin. Also, in 2.9% (2 patients) with NTM M celatum it was
simultaneous resistance to second-line drugs: amikacin, capreomycin, ¢thionamide, and ofloxacin.
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MHKOBAKTEPHO3bI: U3YYEHUE JEKAPCTBEHHOM YCTOMYUBOCTH
HETYBEPKYJE3HBIX MUKOBAKTEPHUHU K ITPOTUBOTYBEPKYJIE3HBIM TIPEITAPATAM

Annoramus. HetyOepKy ie3HbIC MEKOOAKTCPHH MIHPOKO PACIPOCTPAHCHBI B OKPYKAFOIICH cpeae (BoAa, OIBa
W Jp.) Kak campo(uThl H B HEKOTOPBIX CIYYAsSX MOTYT BbI3BIBATH TSDKEIO IPOTCKAIOMIME 3a00JCBAHUSI — MHKO-
Oaxrepuossl. JuddepeHIpoBaTh MEKOOAKTEPHO3 H TyOCPKYIC3 JICTKHX OBIBACT BEChMA CIIOYKHO, MOCKOIBKY 00a
3a00JIEBAaHMSI UMCIOT CXOJHBIC KIMHHKO-PSHTICHOJIOTHYCCKHE IPOSBICHUS M OOHAPYKCHUE B MOKPOTE KHCIOTO-
ycroitumBbIx Oakrtepui. IlpoBeaeHa wacHTH(WKAIMSA KYJABTYP MNANHCHTOB METOJOM TI'CHOTHITHMPOBAHMS
GenoType®MycobacteriumCM/AS, BeiaencHO 68 HETYOCPKYIC3HBIX MEKOOAkTepmid w3 412 HMCCIICIOBAHHBIX
KyJIbTyp. VI3 HUX B 58 Ciy4asx BBIACICHBI MEIICHHOPACTYIIHE HETYOCpKyIe3Hble MukoOakTepuu (M.celatum - 54,
M. avium - 2, M. malmoense 1, M./entiflavum-1). B 82,3% (56 mauueHTOB) CAy4asx COXPAHCHA JICKAPCTBCHHAA
YyBCTBHTEJILHOCTH K MPOTHBOTYOCPKYIIC3HBIM IPenaparaM Iepeoro psaza, B 18,6% (12 marmeHToB) — Habmomanacs
JEKapCTBEHHAS YCTOWUYMBOCTE. M3 12 ycrodumBeix KymsTyp B 13,2% (9 marmmeHToB) Cayyasx HaOM0OAaIach MHO-
JKECTBCHHAS JIEKAPCTBEHHAS YCTOMYMBOCTD (K M30HUA3MAY, PH(AMIHUIMHY, CTPSITOMHUIKHY, 3TaMOYTONY), B TOM
yucne B 2,9% (2 mamueHTa) CAyYACB MMCIH IMMPOKYIO JCKAPCTBCHHYI) YCTOWUYMBOCTH (K AMHKALWHY, KAMpeo-
MHIHHY, 0(IOKCAIMHY M STHOHAMHEY ).

Kmrouernie ¢jioBa: MAKOOAKTCPHO3, HCTYOCPKY IC3HBIC MUKOOAKTCPHH, THATHOCTHKA, JICKAPCTBCHHAS YCTOM-
YHBOCTb.
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MHUKOBAKTEPUO3JAP: TYBEPKYJIE3 EMEC MUKOBAKTEPUAJIAP/IbIH
TYBEPKYJIE3T'E KAPCBI IOPLVIEPTE TYPAKTBLJIBIFBIH 3EPTTEY

Annoramus. TyOepkyae3 eMeC MHKOOAKTCPHATIAP KOPIIAFaH opraja (Cy, TOMBIPAK) CampoHTTEp PETIHAC
KCHIHCH TaparaH. Keline omap ayslp aFBIMMCH ©TCTIH MHKOOAKTCPHO3 aypPybhIH TYABIPYBI MYMKiH. MHKOOAKTCPHO3
OcH eKIe TyOEpKyIC31H aKbIPATy KUBIHFA COFAbI, ce0edi eKeyIHIH KIMHUKO-PEHTT CHOJIOTHAIBIK KopiHicTepi Oipaeh
JKOHE KAKBIPBIKTA KBIMIKBUFA TYPAKThl Oakrepmsmap tadsuranel. GenoType®Mycobacterium CM/AS renorumrey
OmICIMEH Tangay AapKbplIbl HAYKACTAPIBIH KAKBIPBIFBIHAH 6cim INbIKKaH 412 makemiman 68 TyOepkynes emec
mukoOakTepu Oenim ambHasl. OmapaslH imiHAC 58 sKaFmalma sKal eceTiH TyOCpKysae3 €MEC MHKOOAKTCPHIICD
(M.celatum - 54, M. avium - 2, M. malmoense 1, M lentiflavum-1) 6eminim amsraast 82,3% (56 Haykac) skarmaiina
OipiHmi KaTapmarel TyOepKyJe3re Kapchl NMPEmaparrapra ASpilik Te3iMaimik cakramrad, an 18,6% (12 maykac) —
JIOPLITIK TO3IMALTIK cakTamMaraH. 12 aopire TypakThl JakeutaapaeiH 13,2% (9 Haykac) »armaiaa Kem aopire TyYpak-
TBUTHIK (M30HUA3HAKS, pH(AMITHIMHTE, CTPCIITOMUIHHTES, 3TAMOYTOIFa), COHBIH imiHae 2,9% (2 Haykac) skarmaiaa
Jopirepre KCHiHEH TaparaH TYPAKTHUIBIK (AMHKAIIMHTE, KATPEOMUIIMHTE, O(IOKCALMHTE, STHOHAMIIKE) OalKaIFaH.

Tyiiin ce3aep: MEKOOAKTEPHO3, TYOESPKY 1E3 eMEC MUKOOAKTEPHSIAD, THATHOCTHKA, A3PIJICPTEe TYPAKTBUIBIFEL.




