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The method GenoType MTBDRplus, v.2 allows to study clinical material from positive and negative smears, to examine patients
with new and previously treated cases of tuberculosis pulmonary and extrapulmonary localization. But now there is a small
amount of researches concerning the use of this method in the diagnosis of tuberculosis.

Aim. To evaluate the effectiveness of GenoType MTBDRplus, v.2 method using in clinical material research due to the diagnosis
of tuberculosis in the Zaporizhzhia region in comparison with standard methods of investigation.

Materials and methods. The analysis of 52 results of studies of clinical material using the GenoType MTBDRplus test
system, v.2 from patients who were examined and treated in dispensaries of the Zaporizhzhia region in 2016 was carried
out. There were 67.3 % of men and 32.7 % of women among the patients. The mean age of the patients was 46.0 £ 1.9
years. The study of the clinical material using the GenoType MTBDRplus test, v.2 was performed according to the standard
instructions.

Results. The results were positive in 12.5 % of the cases when tested by GenoType MTBDRplus, v.2 (p < 0.05) among
negative results of the microscopy of the clinical material. The proportion of coincidence between the cultural and molecular
genetic methods was 90 % for sputum and 100 % for other clinical material. In the presence of multiresistance, both methods
of investigation coincided in the number of detected cases (50 % for the GenoType MTBDRplus method, v.2 and 42.9 %
for the cultural method, respectively, p < 0.05). In comparison with the results of the cultural method, the GenoType MTBDRplus
test, v.2 made it possible to establish resistance to rifampicin in 35.7 % (p < 0.05) of patients whose resistance was not determined.
False-positive and false-negative results are due, perhaps, to the heterogeneity of strains of mycobacterium tuberculosis in clinical
specimens, the absence of viable mycobacteria, the absence of phenotypic manifestations of mycobacterium tuberculosis
genetic mutations, and errors in the investigations. The sensitivity of the GenoType MTBDRplus test, v.2 is about 78 %, but
the specificity reaches 97 %. At the same time, the sensitivity of the test for multidrug resistance determining reaches 100 %,
the specificity is about 89 %. The greater positive predictive value for cases in which the DNA of mycobacteria is determined
and the negative predictive value is for cases in which multidrug resistance is determined.

Conclusions. This indicates that the using of the GenoType MTBDRplus test, v.2, together with the cultural method
of investigation, has a high diagnostic value, high sensitivity (100 %) and specificity (89 %) for the definition of multiresistanc,
and makes it possible to obtain a result in a short time compared to culture.

E¢ektuBHicTb 3acTocyBaHHA meToay GenoType MTBDRplus
y AiarHocTuui Ty6epKyAbo3y B 3anopisbKii o6aacTi

P. M. AAciHcbkui, 0. M. PasHatoBcebka, 0. B. KoHakosa, 0. M. KamuwHui,
H. A. PoxmaHoBa, A. B. KammeHko, Xan-Atok Bepaana, Mapi l'yiiep

Metog GenoType MTBDRplus 2 Bepcii (GenoType MTBDRplus, v.2) Aae MOXNMBICTb AOCRIZKYBATU KIiHIYHUIA MaTepian
i3 MO3UTUBHKX | HEraTUBHWUX Mas3kiB, 0OCTEXYBATU XBOPUX i3 HOBUMMW Ta MOBTOPHUMU BUMAZKaMK TyOEpKynbo3y NereHb i
nosanereHeBoi nokanisadii. Ane HuHi KinbKiCTb JOCMIMKEHb LOAO BUKOPUCTAHHS LIbOTO METOAY B AiarHOCTMLi TyGepKynbo3y
HeBenwka.

MeTa po60TH — OLIHUTU eCHEKTUBHICTb 3aCTOCYBaHHS METOAY AOCMIMKEHHS KNIHIYHOTO MaTepiany 3 BUKOPUCTaHHAM MeToay
GenoType MTBDRplus, v.2 y giarHoctuui Ty6epkynbo3y B 3anopiabkii 06nacTi NopiBHSHO 3i CTaH4APTHUMW MeToaaMu [o-
CrioKEHHS.

Marepianu Ta metoan. 3giicHunu aHania 52 pesyneraTtiB AoCnimKeHb KNiHIYHOrO mMatepiany 3a AOMOMOroK TECT-CUCTEMM
GenoType MTBDRplus, v.2 Big nauieHTiB, siki 0bcTexyBanucs Ta nikysanucs B avcnaHcepax 3anopisbkoi obnactiy 2016 poui.
Cepep nauieHTie 6yno 67,3 % vonosikis i 32,7 % xiHok. CepeaHil Bik xBopux cTaHoBmB 46,0 + 1,9 poky. [oCnimKeHHS KMiHIYHOTo
martepiany 3 BukopuctaHHsm Tecty GenoType MTBDRplus, v.2 3ailicHnnv 3a cTaHgapToM, BiANOBIGHO 40 iHCTPYKLT BUPOOHWKA.

Pesynkratu. Mpu HeraTyBHUX pesynbratax MiKpockonii kniHiYHoro Matepiany y 12,5 % Bunagkax pesynsrati BUSBUMMUCS No3u-
TUBHVMMU Nig Yac JOCTimpKeHHs 3a gonomoroto metogy GenoType MTBDRplus, v.2 (p < 0,05). YacTka 36iriB Mix KynbTypansHAm
i MONeKyNApHO-reHeTUYHM MeToaamu ctaHoeuna 90 % Ans xapkoTuHHs Ta 100 % Ans iHworo kniHiYHoro matepiany. 3a Ha-
SIBHOCTi MyNETUPE3NCTEHTHOCTI 06MABa METOAM JOCTIMKEHHS Mavbke 3biranucs 3a KinbkicTio BusiBneHux sunagkis (50,0 % ans
metogy GenoType MTBDRplus, v.2 Ta 42,9 % ans kynsTypanbHOro Metoay BignosigHo, p > 0,05). MNMopiBHAHO 3 pe3ynsratamu
KynbTypansHoro metogy, Tect GenoType MTBDRplus, v.2 AaB MOXMBICTb BCTAHOBUTU CTINKICTb A0 pudpamniumHy y 35,7 %
(p < 0,05) nauieHTiB, y SikMX He BU3Ha4anacs CTilKiCTb. XMOHO-NO3NTUBHI Ta XMOHO-HEraTuBHI pesynbTaTii 3yMOBIEHI, MOXIMBO,
reTepOoreHHICTIO LUTaMIB MikobaKTepi TyGepKynbo3y Y KNiHIYHUX 3pa3kaXx, BiiCYTHICTHO XUTTE3AATHUX MikobaKTepii, (heHOTMMIYHNX

Maronoris. Tom 14, Ne 2(40), TpaBeHb—cepneHb 2017 p.



Original research

MPOSIBiB reHETUYHIX MyTaLiil MikobakTepiii Ty6epKynbo3y, ToMUIKaMu Nig Yac JOCTIMKEHHS Towwo. YyTnmeicTb TecTy GenoType
MTBDRplus, v.2 cTaHOBUTbL Maiixe 78 %, ane cneumndidHicTb carae 97 %. HaTomicTb YyTNMBICTb TECTY LLOAO BCTAHOBMEHHS
mynbTupesncTeHTHocTi carae 100 %, cneumdivHicTb — Maixe 89 %. binblua NPOrHOCTNYHA LiHHICTb NO3UTUBHOIO pesynsTaTy
ANns BUNagkis, y skux BuaHavatotbes AHK MBT, a nporHocTyHa LiHHICTb HeraTmBHOTO pesynbtaty — AN BUNAZKIB, Y SKWX
BU3HAYAETLCS MYNETUPE3NCTEHTHICTb.

BucHoBku. 3actocyBaHHs Tecty GenoType MTBDRplus, v.2. nopsg i3 KynsTypanbHuM METOAoM AOCHIIKEHHSI MaE BUCOKY
[iarHOCTUYHY LIiHHICTb, BUCOKY YyTnmBicTb (100 %) i cneumndivHicTb (89 %) LOAO BUSHAYEHHS MYMBTUPE3NCTEHTHOCTI N Aae
3MOry OTpUMaTH Pe3ynbTaT y KOPOTLUMIA TEPMIH MOPIBHSHO 3 KYMbTYpanbHUM AOCTIIKEHHSIM.

ddpdekTUBHOCTL UCNOAL30BaHUA MeToAa GenoType MTBDRplus
B AMAarHocTuKe Ty6epkynésa B 3anopoXxckou obaacTu

P. H. flcunckui, E. H. PasHatoBckas, 0. B. KoHakoBa, A. M. KaMbILIHbIN,
H. A. PoxmaHoBa, A. B. KaumeHKo, XXaH-Atok BepaaHa, Mapu lyiep

MeTtog GenoType MTBDRplus, v.2 no3sonsieT uccnefoBarth KIMHAYECKIA MaTepuran ¢ NONOXMTENbHbIX M OTpULATENbHbIX Ma3KoB,
obcnenoBath B0MbHBIX C HOBBIMU M MOBTOPHbLIMY CIyYasiMu Ty6epkynésa Nérkux n BHENEro4HoM nokanuaaumm. Ho B HacTos-
LLiee BpeMsi KONMYECTBO UCCREeA0BaHUI KacaTenbHO MCMONb30BaHWs JaHHOTO METofa B AMArHoCTUKe Tybepkynésa HeBEMMKO.

Lienb paboTbI — oLEeHNTb 3pheKTUBHOCTL UCMONb30BaHWS METOAA UCCMEA0BaHMS KITMHUYECKOTO MaTepuana ¢ npuMeHeHem
metoga GenoType MTBDRplus, v.2 B anarHoctuke Ty6epkynésa B 3anopoxckoit 0brnactu B cpaBHEHWM CO CTaHAAPTHBIMM
METOfaMu UCCNEOBaHNS.

Matepuanbl n metoabl. [TpoBeaéH aHanus 52 pesynstatoB UCCNELOBaHWUI KIMHUYECKOTO Matepuana ¢ UCMoNb30BaHNEM
TecT-cuctembl GenoType MTBDRplus, v.2 OT nauneHToB, KoTopble 06cnefoBanvch 1 NeYnnuch B AucnaHcepax 3anopox-
ckon obnactn B 2016 rogy. Cpeau naumeHToB — 67,3 % MyxunH n 32,7 % xeHwwmH. CpeaHuii Bo3pacT 60MbHbIX COCTaBMAM
46,0 £ 1,9 roga. VccnenosaHnue kMMHUYeCKoro Matepuana ¢ ucnonb3osaHem tecta GenoType MTBDRplus, v.2 nposogunu
Mo CTaHZapTy, COrNacHO MHCTPYKLMK.

Pesynbratbl. [Npy oTpuLaTtenbHbIX pesynbratax MUKPOCKONWK KIMHWYeckoro matepvana B 12,5 % cnyyaeB pesynbrathl
oKasanucb NONOXUTENbHLIMK NpK UccnenoBaHum metogom GenoType MTBDRplus, v.2 (p < 0,05). lons coBnageHwin mexay
KynbTypasnbHbIM 1 MONEKYNSPHO-reHeTu4ecknm Metogamm coctasuna 90 % ans mokpotsl v 100 % Ans Apyroro KIMHUYeckoro
martepuana. [py HanuumMyM MynsTUPE3NCTEHTHOCTM 06a MeTofa UCCNEN0BaHWS COBMaZasnii Mo KONMYECTBY BbISIBNEHHbIX CITy4Yaes
(50 % ans metoga GenoType MTBDRplus, v.2 1 42,9 % ans kynesTypanbHOro MeToga cooTBeTcTBeHHO, p < 0,05). B cpaBHeHMm
C pesyneratamu KynbstyparnbHoro metoga, Tect GenoType MTBDRplus, v.2 n03Bonu yCcTaHOBUTb YCTOMYMBOCTb K pudamnuLmHy
y 35,7 % (p < 0,05) nauneHToB, y KOTOPbIX YCTONYMBOCTb HE ONpeaensnach. JIOKHO-NONOXMTENbHbIE U NOXHO-O0TPULLATENbHbIE
pesynbTatbl 0ByCnoBneHbl, BO3MOXHO, reTEPOreHHOCTbIO LUTaMMOB MUKODaKTEpuiA TyGepKynésa B KNuHUYECKMX obpasuax,
OTCYTCTBMEM XKM3HECMOCOOHBIX MUKOBAKTEPUIA, (DEHOTUMNYECKIX NPOSIBMEHWIA FEHETUYECKUX MyTaLmii MukobakTepuii Tybep-
Kynésa, oLumbkamy npy NpoBeaeHnn uccnepgosanHust. YyscTeiutensHocTs Tecta GenoType MTBDRplus, v.2 cocTaBnsieT okomno
78 %, Ho cneumduyHocTb gocturaet 97 %. B To xe Bpems YyBCTBUTENBHOCTL TECTA N0 ONPeAeneHNo MysTUPE3NCTEHTHOCTH
pocturaet 100 %, cneunduuHocTs — okono 89 %. BonbLuas nporHocTMyeckas 3Ha4MMOCTb MONOXKMTENBHOIO pesyneraTa Asns
cnyyaes, B kotopbix onpeaensiotcs AHK MyukobakTepuit, a NporHocTnyeckast 3Ha4MMoCTb OTPULIATENBHOO pesyrnsTaTa — AN1s
Crny4aeB, B KOTOPbIX ONpeaensieTcs MynsTUPe3UCTEHTHOCTb.

BbiBoAbI. 3T0 CBMAETENBLCTBYET O TOM, UTO MCMonb3oBaHye Tecta GenoType MTBDRplus, v.2 BMeCTe ¢ KynbTyparibHbIM METOLOM
1CCrefoBaHNs UMEET BbICOKYHO ANarHOCTUYECKYHO LIEHHOCTb, BbICOKYH YyBCTBUTENBHOCTL (100 %) 1 cneumduyHocTs (89 %)
Mo onpeaeneHno MynsTUPE3MCTEHTHOCTU 1 AAET BO3MOXHOCTb MOMTY4YMTb pe3ynbraT B 60mee KOpoTKui CPOK CPABHUTENBHO C
KynbTyparbHbIM UCCeLOBaHNEM.

Molecular-genetic (MG) test system GenoType MTB-
DRplus, v.2 allows simultaneously identifying M. tuber-
culosis complex (MBT) in a clinical material (sputum,
pleural fluid, bronchial aspirate, liquor from, etc.) and its
resistance to rifampicin (R), isoniazid (H) [1,2,5]. The com-
plex polymerase chain reaction and followed hybridiza-
tion on the strips and determination of mutations in different
parts of the rpoB gene, causing the appearance of resi-
stance to R, as well as in areas of gene katG and inhA,
leading to the appearance of resistance to H are principles
of the this method [2,5].

GenoType MTBDRplus, v.2 method in contrast to v. 1
allow examination of clinical material not only from positive
but also negative smears, in patients with newly diagnosed
and recurrent cases of pulmonary tuberculosis and ex-
trapulmonary localizations of tuberculosis [5].

According to the foreign author’s researches, test
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system GenoType MTBDRplus, v.2 has high sensitivity,
specificity, predictive value of positive and negative results
allows to get results in the first 2 days of inspection, there-
by increasing the efficiency of diagnosis chemo-resistant
forms of tuberculosis [3,6,7,9,10].

But these researches regarding method's sensitivity
and specificity are different, there is a small amount of na-
tional investigations relating to the application GenoType
MTBDRplus, v.2 method in the diagnosis of tuberculosis,
this resulted in the necessity of our own research.

The aim

To evaluate the effectiveness of GenoType MTBDRplus,
v.2 method using in clinical material research due to the
diagnosis of tuberculosis in the Zaporizhzhia region in com-
parison with standard methods of investigation.
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Table 1. The results of investigation by cultural and molecular genetic methods
compared with the results of microscopy of clinical material

The method Rezult The results of microscopy
negative  1-9 AFB 1+ 2+ 3+
Cultural Positive 7* 1 3 2 5
Negative 33 1 0 0 0
Geno Type MTBDRplus, v.2 Positive 5* 0 3 2 5
Negative 35 2 0 0 0
In total, n =52 40 2 3 2 5

*: significant difference between the results of the cultural, MG with smear microscopy results

(p < 0.05).
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Fig. 1. The distribution of investigation results of clinical material by coincidence and differences
between culture (C) and MG methods.
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Materials and methods

The analysis of 52 results of studies of clinical material
using the GenoType MTBDRplus test system, v.2 from
patients who were examined and treated in dispensaries
of the Zaporizhzhia region in 2016 was carried out. There
were 67.3 % of men and 32.7 % of women among the pa-
tients. The mean age of the patients was 46.0 + 1.9 years.
Comparison of the received results by using the Geno-
Type MTBDRplus, v.2 test was performed with standard
methods of MBT identification: Ziehl-Neelsen staining
method, microbiological method using an automated sys-
tem BACTEC MGIT 960, seeding on solid culture media
Lowenstein-Jensen and Finn Il (the data of BACTEC MGIT
960 results in all cases coincide with the results on solid
nutrient media, so their total results regarded as a cultural
investigation results) with a further determination of re-
sistance to drugs [4]. Results of smear microscopy were
evaluated as negative — in cases of absence of acid-fast
bacilli (AFB), 1-9 AFB - the presence of the appropriate
number of AFB in smear microscopy, “1+” — in the pres-
ence of 10-99 AFB in smear, “2+” —in the presence of 1-10
AFB in each vision's field of smear, “3+” — in the presence
of more than 10 AFB in each vision's field of smear [8].
In order to master the technique and for permis-
sion to perform this technique, physician-bacteriologist
from Community institution “Zaporizhzhia regional clinical
tuberculosis dispensary” was trained in the laboratory
of new pathogens, Fondation Merieux (Lyon, France)
from 12.01.2014 to 12.12.2014 in topic: “The identification
of Mycobacterium tuberculosis complex (MTBC) and de-

ISSN 2306-8027  http://pat.zsmu.edu.ua

termine its resistance to rifampicin and/or isoniazid using
GenoTypeMTBDRplus” and received the certificate.

The study of the clinical material using the GenoType
MTBDRplus test, v.2 was performed according to the stan-
dard instructions [2,5].

Statistical analysis was performed by using “Statistica®
for Windows 6.0” (StatSoft Inc., Ne AXXR712D833214-
FANS). Statistical significance of differences between
groups in qualitative indicators was determined by the one-
tailed Fisher’s exact criterion. For the levels of statistical
significance values of the probability of the difference
between the groups (p) levels of less than 0.05 were
taken. We determined the sensitivity, specificity, predictive
value of positive and negative results and their confidence
intervals.

Results and discussion

The results of the Geno Type MTBDRplus, v.2 test data
with culture investigation data of clinical material compara-
tively with the microscopy results were compared (Table 1).

We determined that the results of these tests coincided
with the microscopy result “3+”, “2+” and “1+” in 100 % of
cases. If the result of microscopy was “1-9 AFB” there was
a coincidence of results with cultural test in 50 % of cases.
The results were positive in 17.5 % of the cases when
tested by cultural method and in 12.5 % of the cases when
tested by GenoType MTBDRplus, v.2 (p < 0.05) among
negative results of the microscopy of the clinical material.
Thus, in negative results of smear microscopy of clinical
material GenoType MTBDRplus, v.2 test and the cultural
method have significant diagnostic value.

We found that presence of MBT DNA in clinical material
was not detected by cultural testin 1 case, MBT were diag-
nosed only by using test system GenoType MTBDRplus,
v.2 when comparing the results of diagnostic methods. In 4
cases MBT were found only by cultural method, and MG
test system Geno Type MTBDRplus, v.2 showed negative
results (Fig. 7).

The proportion of coincidence between the culture
and molecular genetic methods was 90 % for sputum
and 100 % for other clinical material.

False-positive and false-negative results are due,
perhaps, to the heterogeneity of strains of mycobacterium
tuberculosis in clinical specimens, the absence of viable
mycobacteria, the absence of phenotypic manifestations
of mycobacterium tuberculosis genetic mutations, and er-
rors in the investigations.

When analyzing coincidence of positive results be-
tween test GenoType MTBDRplus, v.2 and cultural method
we found that resistance to anti-tuberculosis drugs (H/R)
by the cultural method was determined in 64 % of patients
(Table 2). Mutations in the genotype of MBT that are
responsible for resistance to H/R were determined in 93
% of patients by the GenoType MTBDRplus, v.2 method.

In the presence of drug resistance HR (multire-
sistance), both methods of investigation coincided
in the number of detected cases (50 % for the GenoType
MTBDRplus method, v.2 and 42.9 % for the cultural me-
thod, respectively, p > 0.05). But the use of MG test allows
you to receive the result within two days, which proves its
diagnostic value.
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In comparison with the results of the cultural method,
the GenoType MTBDRplus test, v.2 made it possible
to establish resistance to rifampicin in 35.7 % (p < 0.05)
of patients whose resistance was not determined.

Thatis, in a positive result of GenoType MTBDRplus,
v.2 test its informativeness in determine resistance to drugs
exceeded cultural method by almost 30 %. The difference
between the results of MG and cultural methods, perhaps,
due to the fact that not always the mutations that cause
the occurrence of resistance to drugs appear phenotypi-
cally, as well as heterogeneity of strains of the pathogen.

Sensitivity, specificity and predictive value of Geno
Type MTBDRplus, v.2 method was established compared
to cultural results (Table 3).

According to the preliminary results of the investigation
we found, that the sensitivity of the GenoType MTBDRplus
test, v.2 is about 78 %, but the specificity reaches 97 %.
At the same time, the sensitivity of the test for multidrug re-
sistance determining reaches 100 %, the specificity is about
89 %. The greater positive predictive value for cases in which
the DNA of MBT is determined and the negative predictive
value is for cases in which multidrug resistance is determined.

Conclusions

1. According to the preliminary results of the investi-
gation we found, that the use of GenoType MTBDRplus,
v.2 test system allows determining additional 12.5 % of
patients with bacterial excretion among patients with
negative smears, p < 0.05. The proportion of coincidence
between the cultural and molecular genetic methods is 90
% for sputum and 100 % for other clinical material.

2. Test system GenoType MTBDRplus, v.2 allows
establishing resistance to rifampicin in 35.7 % (p < 0.05)
patients, in comparison with the results of the cultural me-
thod. The proportion of multi-resistance detection is almost
the same, but the diagnostic value of molecular genetic test
is explained by much greater speed of results receiving
(within two days versus to 2-3 weeks by use an automated
system BACTEC MGIT 960 and 2-3 months — while use
solid cultural media).

3. The specificity of positive result of GenoType
MTBDRplus test, v.2 is 97 %, the sensitivity of the test
for multidrug resistance determining reaches 100 %.
The greater positive predictive value has MG method
(93.3 %), and the negative predictive value — multidrug
resistance determining (100 %).

Perspectives of further researches. Further
investigation of clinical material from patients with pul-
monary tuberculosis | and |l categories of dispensary
observation in Zaporizhzhia region by using a Geno Type
MTBDRplus, v.2 test system according to the project
Fondation Merieux (France and ZSMU, Ukraine). It is
planned to add this method with determination of resi-
stance to second-line anti-tuberculosis drugs 2, identifi-
cation of nontuberculous MBT.

Funding: material and technical support of research has been
granted by Fondation Mérieux (France) on the basis

of a memorandum between Zaporizhzhia State Medical University
(Ukraine) and Fondation Mérieux (France), 2015.
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Table 2. The distribution of investigation results of resistance to drugs by coincidence

and differences between cultural and MG methods
Positive results of cultural methods, resistance Positive results of Geno Type
N=14 MTBDRplus, v.2 method,
N=14
abs. % abs. %
5 357 H*“" R*“" 1 7.2
0 0 H“", R“" 5 35.7*
3 214 H“" R’ 1 71
6 42.9 H“+” R“+ 7 50.0

*: significant difference between the results of cultural and MG methods (p < 0.05).

Table 3. Sensitivity, specificity and predictive value of Geno Type MTBDRplus,

v.2 method
Parameters Positive test Resistance to HR
Sensitivity (confidence interval) 778 % 100.0 %
(59.6-83.0 %) (61.6-100.0 %)
Specificity (confidence interval) 971 % 88.9 %
(87.4-99.8 %) (63.3-88.9 %)
Predictive value of positive result 93.3 % 85.7 %
(confidence interval) (71.5-99.6 %) (52.8-85.7 %)
Predictive value of negative result 89.2% 100.0 %
(confidence interval) (80.3-91.7 %) (71.2-100.0 %)
References

[

[2

[3]

4]

8]

(6]

[

(8]

&)

Pustovyi, Yu. H., Baranova, V. V., Hritsova, N. A., & Dolynska, M. H.
(2013). Vykorystannia molekuliarno-henetychnoho metodu GENO-
TYPE® MTBDRPLUS dlia rannoi diahnostyky multyrezystentnoho
tuberkulozu [Using of molecular genetic methods GENOTYPE® MTB-
DRPLUS for early diagnosis of MDR TB]. Ukrainskyi pulmonolohichnyi
zhurnal, 3, 130. [in Ukrainian].

Barbova, A. I, Zhurylo, O. A., Zherebko, N. M., & Chaika, A. O. (2014).
Poriadok vykorystannia molekuliarno-henetychnykh metodiv u labora-
toriiakh z diahnostyky tuberkulozu v Ukraini [The procedure of using
molecular genetic techniques in the laboratory diagnosis of tuberculosis
in Ukraine]. Kyiv. [in Ukrainian].

Nosova, E. Y., Krasnova, M. A., Galkina, K. Y., Makarova, M. V., Lit-
vinov, V. I., Moroz, A. M. (2013). Sravnitel'naya ocenka e ffektivnosti
molekulyarnykh test-sistem «TB-Biochip», «Xpert MTB/Rif» i «GenoType
MTBDRplus» dlya bystrogo opredeleniya mutacij, otvetstvennykh za
lekarstvennuyu ustojchivost’ Mycobacterium tuberculosis complex (v
respiratornom materiale pacientov Moskovskogo regiona) [Comparative
analysis of TB-Biochip, Xpert MTB/RIF, and GenoType MTBDRplus
test systems for rapid determination of mutations responsible for drug
resistance of M. tuberculosis complex (in sputum from patients in Mos-
cow region)]. Molekulyarnaya biologiya, 47(2), 236-241. [in Russian].

Zhurylo, O. A., Barbova, A. ., Hlushkevych, T. H., & Tretiakova, L. V.
(2012). Standarty bakteriolohichnoi diahnostyky tuberkulozu v lab-
oratoriiakh protytuberkuloznykh zakladiv Ukrainy [The standards of
bacteriological diagnosis of tuberculosis in the laboratory TB facilities
in Ukraine: study guide]. Kyiv. [in Ukrainian].

Alenova, A. X., Abyldaev, T. Sh., Zhumadylov, Zh. Sh., Berykova, E. A,
Terlykbaeva, A. M., Berykxanova, K. E., et al. (2013). Struktura i algo-
ritmy novejshikh molekulyarno-geneticheskikh tekhnologij e kspress
diagnostiki tuberkuleza i lekarstvennoj ustojchivosti v Respublike
Kazahstan [Structure and algorithms of the newest molecular genetic
technologies for the rapid diagnosis of tuberculosis and drug resistance
in the Republic of Kazakhstan]. Aimaty. [in Russian].

Seifert, M., Ajbani, K., Georghiou, S. B., Catanzaro, D., Rodrigues, C.,
Crudu, V., etal. (2016). A performance evaluation of MTBDRplus version
2 for the diagnosis of multidrug-resistant tuberculosis. The international
journal of tuberculosis and lung disease, 20(5), 631-637. doi: 10.5588/
ijtid.15.0788.

Lyu, J., Kim, M. N., Song, J. W,, Choi, C. M., Oh, Y. M,, Lee, S. D., et
al. (2013). GenoType® MTBDRplus assay detection of drug-resistant
tuberculosis in routine practice in Korea. The international journal of tu-
berculosis and lung disease, 17(1), 120-124. doi: 10.5588/ijtld.12.0197.
European centre for disease prevention and control (2016) Handbook on
TB laboratory diagnostic methods for the European Union. Stockholm.
Simons, S. 0., Van der Laan, T., De Zwaan, R., Kamst, M., Van Ingen, J.,
Dekhuijzen, P. N. R, et al. (2015). Molecular drug susceptibility testing
in the Netherlands: performance of the MTBDRplus and MTBDRs| as-
says. The international journal of tuberculosis and lung disease, 19(7),
828-833. doi: 10.5588/ijtld.15.0043.

ISSN 2306-8027  http://pat.zsmu.edu.ua

217



218

OpwuriHaAbHI AOCAIAXKEHHS

[10] Singh, L. S., Mazumder, P. B., & Sharma, G. D. (2014). Analysis of mu-
tational pattern in multidrug resistant tuberculosis (MDR TB) in a geogra-
phically isolated northeastern region of India. IOSR Journal of Pharmacy
and Biological Sciences, 9(1), 04-10. doi: 10.9790/3008-09130410.

Information about authors:

Yasinskyi R. N., MD, PhD, Assistant of the Department

of Phthisiology and Pulmonology Zaporizhzhia State Medical
University, Ukraine.

Raznatovska O. M., MD, PhD, DSc, Associate Professor, Professor
of the Department of Phthisiology and Pulmonology Zaporizhzhia
State Medical University, Ukraine.

Konakova 0. V., MD, PhD, Assosiate Professor of the Department
of Pediatric Infectious Diseases Zaporizhzhia State Medical
University, Ukraine.

Kamyshnyi 0. M., MD, PhD, DSc, Professor, Head

of the Department of Microbiology, Virology and Immunology,
Zaporizhzhia State Medical University, Ukraine.

Rokhmanova N. A., doctor-bacteriologist of the bacteriological
department of the clinical diagnostic laboratory of the municipal
institution «Zaporizhzhia Regional Antituberculous Clinical
Dispensary», Ukraine.

Klymenko A. V., laboratory assistant of the bacteriological
department of the clinical diagnostic laboratory of the municipal
institution «Zaporizhzhia Regional Antituberculous Clinical
Dispensary», Ukraine.

Jean-Luc Berland, Researcher, Fondation Mérieux, Emerging
Pathogens Laboratory (EPL), France.

Marie Gauhier, Researcher, Fondation Mérieux, Emerging
Pathogens Laboratory (EPL), France.

Bipomocrti npo aBTopiB:

AciHCbKMI P. M., KaHA. MeA. HayK, acUCTEHT Kad. ¢pTusiatpii

i MyAbMOHOAOTT, 3aN0OPI3bKNIA AEPXaBHWUIA MEANUHWI YHIBEPCUTET,
YKpaiHa.

PasHatoBcbka O. M., A-p MeA. Hayk, AOLEHT, Npodecop

Kad. dTusiaTpii i NyAbMOHOAOTTT, 3aN0PI3bKNIA AEPXaBHWIA MEANYHUI
yHiBepcuTeT, YkpaiHa.

KoHakoBa 0. B., KaHA. MeA. HayK, AOLUEHT Kad. AUTAUMX IHOEKLIAHNX
XBOP06, 3anopi3bKiil AEPXABHUIA MEAUUHWI yHIBEpCUTET, YKpaiHa.
Kamuwwnui 0. M., A-p Mea. Hayk, npodecop,

3aB. kad. Mikpobioaorii, Bipyconorii Ta iMyHoAorii, 3anopibkuii
AEPXaBHUI MEAUUHHUIA yHIBepCHTET, YKpaia.

PoxmaHoBa H. A., aikap-6aktepionor 6aKTepionoriuHOro Bipainy
KAIHiKO-piarHocTU4HOI AabopaTtopii KY «3anopisbkuii obaacHUin
NpOTUTY6EPKYABO3HUI KAHIUHMIA AMcnaHcep», YkpaiHa.

KameHko A. B., nabopaHT-6aktepionor 6akTepionoriuHoro Bipainy
KAiHiIKO-AlarHocTUUHOT Aaboparopii KY «3anopisbkuii 06aacHMi
NPOTUTYBEPKYABO3HUI KAIHIYHMIA AcnaHcep», YkpaiHa.

XKaH-Atok bepaaHa, AochiaHUK, ®oHa Mepbe, AabopaTopis
naToreHHWx 36yAHWKIB, dpaHLis.

Mapi Iyiep, AOCAIAHNK, DoHA Mepbe, AabopaTopist NaToreHHUxX
36yAHMKIB, DpaHLis.

CBeaeHus 06 aBTopax:

fCUHCKWIA P. H., KaHA. MeA. HayK, aCCUCTEHT Kad. dpTranaTpum

11 MyABMOHOAOT MM, 3aMOPOXCKUIA rOCYAAPCTBEHHBIA MEAMLMHCKII
YHUBEPCUTET, YKpauHa.

PasHatoBckas E. H., A-p Mea. Hayk, AOLIEHT, npodeccop

Kad. GTU3NATPUN 1 NYABMOHOAOTUM, 3aNOPOXCKUI
rOCYAAPCTBEHHbIA MEAULMHCKUI YHUBEPCUTET, YKpauHa.
KonakoBa 0. B., kaHA. MeA. HayK, aCCUCTEHT Kad. AETCKUX
MHOEKLIMOHHbIX BOAE3HEN, 3anopPOXCKII TOCYAAPCTBEHHbIN
MEAVNLIMHCKII YHUBEPCUTET, YKpauHa.

KambiwHbIi A. M., A-p MeA. Hayk, npodeccop, 3aB. kad. MUKPO-
610AOT UM, BUPYCOAOTUM 1 UMMYHOAOTWM, 3aNOPOXCKMI
rOCYAAPCTBEHHbIM MEAULMHCKUI YHUBEPCUTET, YKpauHa.
PoxmaHoBa H. A., Bpau-6aKtepronor 6akTeproAOrMUeCcKoro oTAena
KAMHUKO-AMArHOCTUYECKON Aabopatopun KY «3anopoxckuii
00AaCTHOM NPOTUBOTYOEPKYAE3HbIN KAMHUYECKMIA AUCNaHCEP»,
YkpauHa.

KaumeHko A. B., nabopaHT-baktepronor 6akTepuoAorueCcKoro
0TAEAa KAMHUKO-AMArHocTyeckoi nabopatopum KY «3anopoxckui
00AaCTHOM NPOTUBOTYOEPKYAE3HbIN KAMHUYECKMI AUCNaHCEp»,
YkpauHa.

ISSN 2306-8027  http://pat.zsmu.edu.ua

XaH-\tok BepaaHa, 1ceaepoBatens, PoHa Mepbé, Nabopatopus
natoreHHbIx Bo3byauteei, GpaHuus.

Mapw lyiep, uccrepoBatens, oHp Mepbé, Aabopatopust
natoreHHbIx Bo3byauteei, GpaHuus.

KoHOAIKT iHTepeciB: BiACYTHIM.
Conflicts of Interest: authors have no conflict of interest to declare.

Haairiwno po pepakuii / Received: 31.03.2017
Micas poonpautoBaHHsa / Revised: 14.04.2017
MpuiiHsTo A0 APyKy / Accepted: 19.04.2017

Maronoris. Tom 14, Ne 2(40), TpaBeHb—cepneHb 2017 p.



