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The a rtic le  presents the resu lts  o f the s tudy  o f 
susceptibility o f M. tuberculosis isolated from patients 
with pulmonary tuberculosis in 2007 to -2013 in the 
Ternopol region (Ukraine). The positive  tendency o f 
increasing the rate o f susceptibility o f M. tuberculosis 
anti-TB drugs in 2013 in comparison 2007 in patients 
with new tuberculosis and other cases o f tuberculosis 
but not recidivation was marked in Ternopi region.

In patients w ith  new tuberculosis the num ber o f 
pathogens which were susceptible to anti-TB drugs o f 
the firs t line I for this period increased on 12,6 %, while 
in patients with re-treatment o f pulmonary tuberculosis, 
except recid ivation -  increased in 1,7 times, and in 
patients w ith  o f pu lmonary tuberculosis relapses this 
index fluctuated between 27,1-47,6 %.

The relative amount o f multiresistant strains during  
this period has deep y  increased. Thus, in patients with 
new pulmonary tuberculosis twofold increase o f the rate 
o f m ultidrug-resistant strains in 2012 compared to 2010­
2011 years was revealed. The same trend was observed 
in patients w ith tuberculosis recidivation.

The a tte n tio n  was p a id  to the  p r io r i ty  o f the  
introduction o f modern express methods o f tubercu osis 
d iagnos is  and  exam ina tion  o f  s u s c e p tib ility  o f its  
causative agents to antim ycobacteria  drugs. It  w i 
perm it to correct antimycobacteria treatment in time, 
and reduce the number o f relapses and appearance o f 
c h ro n ic  pu m on a ry  tu b e rc u  os is  in  p a tie n ts  w ith  
m ultiresistant pathogens.

K e y  w o rd s : tu b e rc u lo s is , M yco b a c te r ia ,
susceptibility, chemoresistance, treatment.

There is threatening situation due to the spread of 
pulmonary tuberculosis today in Ukraine as in other 
countries of the world. Spread of tuberculosis has some 
fe a tu re s , in c lu d in g  g ro w th  o f tu b e rc u lo s is  cases 
frequency more than in 1,5 times during in the last 
decade of the past century; increasing of tuberculosis 
inc idences in the  p e n ite n tia ry , and co m p le x ity  of 
controlling fo r the spread and the course of tuberculosis.

The increase of number of c lin ica l isolates w ith 
primary and secondary resistance to anti-tuberculosis

drugs significantly complicates the effective treatment 
of disease. That’s why tuberculosis is leading reason of 
mortality in working bodied age [1-5 ].

The presence of M. tuberculosis resistant strains 
decreases the clinical and bacterio logical e fficacy of 
tuberculosis patients treatment, significantly increases 
the period of stay in hospital and significantly increases 
the financial costs of patients treatment [6-8]. Among 
drug-resistant strains clin icians mark increase in the 
fre q u e n c y  p o ly re s is ta n ce  in causa tive  agen ts  of 
tubercu los is  -  up to 60 % and more. These strains 
resistant to any two or more dugs of firs t line.

Multiresistanse (multiple drug resistance) is a kind 
of poliresistance -  multiple resistance to isoniazid and 
rifampicin in the absence or presence the resistance to 
other anti-TB drugs.

According to the WHO data about 50 % of such 
patients die within 5 years w ithout treatment, 25 % -  
recover, and in 25 % of patients process becomes 
chronic, therefore, they are the source of infection for 
others [2, 5, 6].

That’s why the aim of investigation was to analyze 
the dynamics of changes in indicators of sensitivity of 
causative agents of tuberculosis to antimycobacterial 
drugs over the past seven years in Ternopol region 
(Ukraine) and form ulate recommendations fo r the of 
drug combinations use in this region.

Materials and methods
The examination was made in clinical and diagnostic 

laboratory of Ternopol regional municipal tuberculosis 
dispensary in a period between 2007-2013.

Sensitivity analysis was carried out on a solid medium 
Lo w enste in -Jensen by p roportion  techn ique and in 
Meedlebrook liquid medium by automatic bacteriological 
“ BACTEC” MGIT 960 analyzer with addition into the medium 
of anti-TB drugs of the first line according to the order of 
Ministry of public Health of Ukraine № 45 [9].

Inoculum  1,0 M acFarland and 0,5 M acFarland 
respectively for tests on solid and in liquid media were 
prepared. Inoculation of bacterial suspension on/in these
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media with addition of anti-TB drugs and control tube 
without medicines was performed.

Absence of growth or slight growth of mycobacteria 
(up to 1% relatively to the control growth) on media with 
drugs confirm ed the sensitiv ity of th is strain to the 
corresponding antimycobacterial drug.

For statistical processing the Microsoft Excel package 
program has been used.

Isolates from 2923 patients, including 1867(63,9 %) 
strains from the persons with first diagnosed pulmonary

TB, 405 (13 , 8%) ones -  from patients with recidivation of 
pulmonary tuberculosis, and 651 (22,3%) strains from the 
persons w ith  another cases of repeated pulm onary 
tuberculosis except relapses were examined concerning 
their anti-TB drugs susceptibility.

Results of examination and their discussion
Results of Mycobacterium tuberculosis susceptibility 

to I line anti-TB drugs studying in a period of 2007­
2013 are shown in Table 1.

Table 1

Dynamics o f changes o f M ycobacterium  tubercu los is  susceptib ility  to anti- TB drugs o f I line

Year
susceptible strains in patients 

with new tuberculosis

Susceptible strains from (in) the patients which were treated before
in patients with pulmonary 

tuberculosis recidivation
in patients with another cases 

of pulmonary tuberculosis
absol. % absol. % absol. %

2007 186 58,1 25 43,9 85 23,0
2008 185 62,1 21 42,0 12 27,3
2009 164 60,1 16 27,1 26 34,7
2010 155 63,5 20 47,6 11 32,4
2011 166 65,4 17 45,9 10 27,0
2012 149 64,5 18 33,3 18 42,9
2013 167 67,6 42 39,6 16 39,0

Analysis of the results showed the presence of 
positive trend of increasing the rate of sensiti ve to anti- 
TB drugs M. tuberculosis in 2013 as compared with 2007 
in patients with new tuberculosis pulmonary tuberculosis 
and another cases of tuberculosis but not relapses. Thus, 
in p a tie n ts  w ith  new tu b e rc u lo s is  the  num ber of 
susceptible M. tuberculosis to anti-TB drugs of I line 
during this period of investigation increased fo r about

12,6 % as in o ther patients w ith  cases of repeated 
treatment but not except recidivation increased in 1,7 
times during studied six years period (to 69,6 %), and 
in patients w ith  rec id i vation th is  ind ices fluc tua ted  
between 27 ,1-47 ,6  % (table 1).

T he n um be r o f m o n o -re s is ta n t in 2007-201 1 
flu c tua ted  in s ig n ifica n tly  in all th ree  ca tegories of 
observed patients (table 2).

Table 2

Dynamics o f changes o f M ycobacterium  tubercu los is  m onoresistance to anti-TB drugs o f I line

Рік
Monoresistant strains in patients 

with new tuberculosis

Monoresistant strains (in) patients which were treated before
in patients with pulmonary 

tuberculosis recidivation
in patients with another cases 

of pulmonary tuberculosis
absol. % absol. % absol. %

2007 70 21,9 12 21,1 73 19,7
2008 53 17,8 11 22,0 9 20,5
2009 61 22,3 12 20,3 20 26,7
2010 49 20,1 8 19,0 6 17,6
2011 53 20,9 8 21,6 7 18,9
2012 28 12,1 11 20,4 7 16,7
2013 34 13,8 16 15,1 8 19,5

T he re la t iv e  am oun t o f m o n o re s is te n t
M ycobac te rium  tu b e rc u lo s is  s tra ins  iso la ted  from  
persons w ith  new tu be rcu los is  from  2007 to 2013 
decreased in 1,6 times, and in patients with pulmonary 
tuberculosis recidivation -  on 39,7 %. The same index

in patients w ith o ther cases of tubercu los is  did not 
change practically (table 2).

In the structure of mycobacteria monoresistant strain 
isolated from the patients with new tuberculosis during 
all years of examination, the evaluation of the number
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of stra ins w hich were resistant to e tham buto l -  in 
4,3 times was observed.

At the same time, partially reduced the frequency of 
isolation of strains w ith resistance to isoniazid (from

8.4 % to 6.9 %), and about in 6, 3 times with resistance 
to rifampicin. The frequency of isolation of strains with 
resistance to s trep tom ycin  changed in s ig n ific a n tly  
(Figure 1).

%

Figure 1. The changes of Mycobacteria monoresistance in persons w ith new tuberculosis in 2007-2013.

As shown the  data presented in F igure  2, it is 
necessary to pay attention to twofold increase of rate of 
m u ltid rug-res is tan t stra ins of tube rcu los is  bac illi in 
patients w ith new tubercu losis in 2012 compared to 
2010-2011.

Besides, from  2007 to  2013 abou t in 2 tim es 
increased the frequency of detection of m ultidrug- 
resistant tuberculosis bacilli patients with tuberculosis

re c id iv a tio n , and 2013  in c re a se d  in c id e n c e  of 
multiresistant strains and in patients with tuberculosis 
relapses.

At the same time the relative data of presence of 
multidrug Mycobacteria strains in patients with chronic 
pulm onary tubercu los is  decreased over th is  period, 
about in 1, 7 times Figure 2).
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Conclusions
During last years the number of causative agents 

of tubercu losis which are susceptible to an ti-ТВ drugs 
of the I line has been increased m ainly due to the 
stra ins isolated from  the patients w ith  all cases of 
tubercu losis except recidivation. The tendency of the 
number of monoresistant M ycobacteria  decreasing in 
p a tie n t w ith  new tu b e rc u lo s is  and th is  d isease  
recidivation is observed. The frequency of revealing 
M ycobacteria  m ulturesistant strains in patients w ith 
new tu b e rc u lo s is  and tu b e rc u lo s is  re lapses  has 
increased about in 2 times.

Positive trends in the susceptibility of Mycobacteria 
s tra in s  is o la te d  fro m  p a tie n ts  w ith  p u lm o n a ry  
tuberculosis, but not tuberculosis recidivation in Ternopol 
region testify  to the effectiveness of antituberculosis 
activities in the region.

T a k in g  in to  c o n s id e ra tio n  th e  fre q u e n c y  of 
multiresistant pathogens occurrence increase in patients 
with new tuberculosis and this disease recidivation it is 
n ece ssa ry  to  use m odern  exp ress  m ethods of 
tuberculosis diagnosis and examination of susceptibility 
of its causative agents to antim ycobacterial drugs. It 
w ill allow to correct antimycobacterial therapy in time 
and decrease the frequency of tuberculosis recidivation 
and chronic tuberculosis in patients with multiresistant 
causative agents. With a further increased resistance to 
e tham butol its substitu tion  by II line prepara tion  is 
recommended fo r reverse of susceptibility to ethambutol.

To o p tim i ze th e  anal ys is  o f M ycob  a c te r ia  
susceptibility to anti-TB-drugs special computer program 
was offered by us.
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О С О Б Л И В О С Т І Х ІМ ІО Р Е З И С Т Е Н Т Н О С Т І 
М ІК О Б А К Т Е Р ІЙ  Т У Б Е Р К У Л Ь О З У  В  
Т Е Р Н О П ІЛ Ь С Ь К ІЙ  О Б Л А С Т І З А  
О С Т А Н Н І Р О К И

Н.А. Винничук, С.І. Климнюк

РЕЗЮМЕ. Спостерігалася позитивна динам іка  
збільшення частоти виявлення чутливих до  АМБРІ 
М. tuberculosis у  2013 р. порівняно з 2007 р. в 
осіб з вперше діагностованим туберкульозом ле ­
гень та інш ими випадками туберкульозу, крім ре­
цидивів, у  Тернопільській області.
Відносна кількість монорезістентних штамів зн и ­
зилася в осіб, які захворіли вперше, в 1,6 разу, у  
хворих з рецидивом туберкульозу -  на 39,7  % і 
практично не змінилася в інш их випадках повтор­
ного лікування цього захворювання. 
Пріоритетним є впровадження сучасних приско­
рених методів діагностики та вивчення чутливості 
штамів до  антимікобактерійних препаратів, що 
дозволить вчасно відкоригувати протитуберку­
льозну терапію і зменшити кількість виникнення  
рецидивів і хронічного туберкульозу легень у  хво­
рих з мультирезистентними збудниками. 
Ключові слова: туберкульоз, мікобактерії, чут­
ливість, хіміорезистентність, лікування.
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