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Impact of drug resistance
on the tuberculosis treatment outcome

Abstract., Background. The standard freaiment of a new case of multidrug-resisiant tuberculosis (MDR-TB)
according to WO recommendations in the Republic of Moldova is performed since 2003 showing a fow trearment
sucees. Actually the treatment suceess rate increased due o excluding of MDR-TB patients from the general cohort.
The major rate of patients with low outcome is represented by the fuiled and lost to follow-up cases. The purpose
of the study was 1o assesy the impact of multidrag-resiatnce and MDR-TB on the tuberculosis treatment outcome.
Materials und methods. A retrospective selective, descriptive study targeting social, demographic, economic and
epidemiological peculiarities, case-management, diagnostic radiclogical aspects and microbiological characteris-
tics of 187 patients with pulmonary tuberculosis registered during 2013— 2015 distributed in two groups: F group
(61 patients) with established multidrug-resisiant strains using conventional cultural methods and the 2" group
( 126 patients) with MDR-TB. Results. Muliidrug-resistance was established more frequenily in new cases and
MDR-TRB in rwo thirds of retreated patients. No difference was identified in gender and age distribution, social,
economical, educational characteristics; case-management assessment identified o simifar propovtion of patients
revealed by general praciitioners and specialists, with low rate of screened high risk groups. All patients from the
mulitidryg-resistant group began the standard treatment for drug-responsiveness tuberculosis before drug suscep-
ibility testing and one third of MDR-TB group was treated from the onset with the DOTS-Plus regimen. Highest
suecess rate was identifled in the new-case subgroups of both groups and higher rate of died patients was determined
in the retreated sabgroups. Such a fow rate of putients aggrevates the vesistance. Conelusions. Early diagnosis, drug
responsiveness testing and raising awareness among about treanment compliance will improve disease outcome.
Keywords: multidrug-resistance; multidrug-resistant wberculosis; risk facrors

Introduction

Antitubcreulosis {anti-TB) drug resistance represents
the major problem that threatens the TB control |1, 2].
Usually dmig resistance develops due to improper use of

tries, The rate of MDR-TB among new Moldovan cases was
continuously encreasing (2005 — 13 % till 2014 — 25 %)
and in previoulsy treated patients 60 % in the 2012 cohort
and 72 % in the 2013 cohort. The treatment succes rate of

chemotherapy (inadequate regimens, patient’s therapeutic
incompliance, adverse drug reactions) of drug susceptible
TB patiens or due to exogenous infection in regions with
high drug resistance burden. Actually drug resistance rep-
resents an epidemiological burden in countries with weak
TB control programmes |3, 4], Worldwide 480.000 people
developed MDR-TB in 2015, China, India and Russian
Federation acount half of the global cases. About 9.5 % of
MDR-TB cases had XDR-TB in 2015 |5]. Treatment succes
rate of MDR-TB worldwide constituted 32 % and of XDR
28 % in 2015. Republic of Moldova ranks among 30 high
multidrug- resistant tuberculosis {(MDR-TB) burden coun-

MDR-TB patienis did not exceed 50 % [6].

According to the WHO several drug resistance Lypes
are used 1o establish the adequate case-management and
treatment regimen [7]. Mono-resistance is the resistance
to one first-line anti-TB drug. Rifampicin resistance is the
resislance 1o rifampicin detected using phenotypic or ge-
notypic methods, with or without resistance to other anti-
TB drugs. Poly-resistance is the resistance to more than
one first-line anti-TB drug, other than both iseniazid and
rifampicin and multidrug-resistance is the resistance to at
least both isoniazid and rifampicin. The standard trealment
of patients presumed or known to have MDR-TB uccording
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to WHO rccommendations in Republic of Moldova is used
since 2000 and was extended at the national level in 2005,
It consists in a two phase regimen with second-line drugs
and lasts 18—24 months. According to the actual national
policy the cases with established resistance to rifampicin, or
combination of resistance isoniazid-rifampicin, isoniazid-
rifampicin-ethambutol, isoniazid-rifampicin-streptomycin
are treated in intensive phasce during 6—8 months with ka-
namycin, levofloxacin, ethionamide, cycloscring, pyrazin-
amide, ethambutol and in continuation phase during 10—16
months with levofloxacin, ethionamide, cycloscrine, pyra-
zinamide and ethambutol §7). Patients with established re-
sistance to isoniazid-rifampicin-streptomycin-ethambutol
are treated with kanamyein, levofloxacin, paraaminosali-
cylic acid, ethionamide, cicloscrine, pyrazinamide during
8 months in intensive phase and levofloxacin, paraami-
noszlicylic acid, cthionamide, cycloscrinc-pyrazinamide
during 10— 16 months in the continuation phase {7]. Clini-
cal monitoring is performed daily if patient is hospitalized
and once per week if is treated in ambulatory conditions.
In the continuation phase clinical monitoring is performed
monthly. Microbiological monitoring {smear microscopy
and culture on the conventional mcthods with second-line
drug-susceptibility testing) is performed at the treatment
onsct, than monthly during the intensive phasc and once in
three months during the continuation phase. Treatment of
MDR-TB costs in average more than US$10.000 per person
[2]. Low MDR-TB treatment success rates, significamt po-
ential for adverse events, long duration inhibit good treat-
ment compliance and contribute to high rate of therapeutic
fallure, drop out and death [8}. All related factors associated
to high costs contributed 1o the development of a shorter
MDR-TB regimen lasting less than 12 months with a lo-
wered costs (< 1.000 $ per paticnt) {71

In Republic of Moldova poly-resistant TB is treated ac-
cording to the resutts of first-linc drug sensitivity testing.
The treatment consists of an intensive phase during 2—6
menths and continuation phase 4—12 months. Patients with
established resistance to isoniazid and/or streptomycin are
treated with the combination of rifampicin, pyrazinamide,
cthambutol with/without a fluoroquinolone (levofloxacin or
mexifloxacin} during 6—9 months, Poly-resistance to isoni-
azid and ethambutol with/without streptomycine resistance
is treated with the combination of rifampicin, fluoroguino-
lone, ethionamide, aminoglycosides (amikacin, capreomy-
cin or kanamycin} and/or pyrazinamide during 18§ months,
including 3 months with injectable aminoglycosides (ami-
kacin, capreomyein or kanamycin). Rifampicin monoresis-
tance and palyresistance is treated with the standard MDR-
TB regimen. Both poly-resistant and multidrug-resistant
tuberculosis show low treatment success rates and high rate
of therapeutic failure, drop out und death, The purpose of
the study was to assess the impact of poly-resistance and
multidrug-resistance on the tuberculosis treatment outcome
in the period 2013—2015. Objectives were: |, Assessment of
general, socio-economic and epidemiclogical risk factors of
pulmonary tuberculosis patients with poly-resistance and
multidrug-resistance. 2. Evaluation of case-managcment,
diagnosis, radiological aspects and microbiclogical charac-

teristics of patients with poly-resistant and multidrug-resis-
tant tuberculosis. 3. Establishment the major impact factors
on the final treatment outcome of individualised and stan-
dard multidrug-resistant tuberculosis regimens.

Materials and methods

[t was performed a retrospective sclective, descriptive
study targeting social, demographic, economic and epide-
miological pecualiarities, case-management, diagnosis ra-
diological aspects and microbiojogical characteristics of 187
patients with pulmonary tuberculosis registered in Chisinau
city during 2013—-2015. Inclusion critcria were: age > 18
vears old, poly-resistance established trough conventional
cultural methods in the 1* group {61 patients) and multi-
drug-resistance established in the 2™ group (126 patients),
signed informed consent. Patients from the 1* group were
registered in the period 91.01.2013 — 31,12.2015 and the 2
group in 01.01.2014 — 31.12.2014 in the Municipal Clinical
Hospital of Pneumophtysiology of Chisinau city, capital of
the Republic of Moldova. The investigational schedule in-
cluded demographic, social and epidemiological data: sex
(male/femalc ratio), age (distnbution in age groups), resi-
dence (urban/rural residence, presence of residence card,
homeless status), cducational level, socio-econemic status
(emploved, unempioved, retired, disabled, student), health
and social insurance status, history of migratjon and deten-
tion, presence of high risks (closc contact with an infectious
source, presence of contacts in the household, comorbidi-
tie), patient’s case-management, treatment cathegory, ad-
verse drug reactions, final outcome. All selected paticnts
were diagnosed and managed according to the National
Ciinical Protocole 123 “Tuberculosis tn adults™. Stafistic
analysis was carried out using the guantitative and quali-
tative rescarch methods, Statistical survey was performed
using Microsoft Excel XP soft.

Results and discussion

Distribution in case types according to the WHO defini-
tions established that the 1* group was constituted from two
third of new cases comparing with one third of the 2" group,
Retreated cases (relapscs. retreated after a previous treat-
ment failure and drop up) were one third of the 1 group and
two thirds of the 2™ group. Retreated tor a previous standard
drug-susceptible treatment failure were more frequently pa-
tients in the 2™ group comparing with the 1" group. Relapses
were previously treated patients, declared cured or treat-
ment completed, than diagnosed with a recurrent episode of
tuberculosis. Treatment failure was considered the patients
cstablished microbiclogical positive at the end of 5 month.
[.oss Lo follow-up were paticnis that interrmapted the treat-
ment for more than 2 monihs (table 1}.

Smear microscopy identified a similar rate 0 micro-
scopic positive for acid-fast-bacilli patients in both groups.
Culture positive were the majority of patients due to the
inclusion criteria of available established drug resistance,
Conventional phenotype drug sensitivity testing on Low-
enstein-Jensen medium and BACTEC identificd following
first-line drug resistance: in the 1 group 48 (78.69 %) were
resistant to HS, 10 (16.39 %) to HES and 3 (4.91 %) to HE;
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in the 2% group 90 (71.43 %)} were resistant 10 HRSE, 33
(26.19%yto HRS, 3 (2.38 %) to HRE. Among all MDR-TB
patients 17 {13.49 %) patients were resistant to ethionamide
and 3 (4.35 %) were resistant to levofloxacin and kanamy-
cin, defined as extensively drug resistant TB (XDR-TB). It
is important to note a higher rate of available results for [
line drug-susceptibility testing in the first three months after
the onset of the treatment in the M group comparing with
the 2™ group, duc to the established role of positive and re-
sistant result at the molecular genetic test GeneXpert MTB/
Ritampicin in the diagnosis of rifampicin and/or MDR-TB.
For 2™ linc-susceptibility were tested each third patient from
the 1" group and each fifth patient from the 2™ group. Gen-
eXpert MTB/Rifampicin positive was positive in a similar
rate in both groups and resistant to ritampicin were identi-
fied only in the 2™ group due 1o specific inclusion criteria,
that permicted to diagnose multidrug-resistance (table 2).

Sex distribution in the 1" group identificd a male-fe-
male ratio 5.1/1 with 31 (83.61 %) men and [0 (16,39 %)
women comparing with the 2™ group with male-lcmale
ratio 3.34/1 with 97 (76.98 %) men and 29 (23.02 %). No
difference was identified regarding the distribution of pa-
tients in age groups. However was identified the predomi-
nance of the 35—54 age group in both samples, following
by the 18—34 vears group. Distribution ol patienls accor-
ding to the demographic characteristics identilied that lack
of residence card (visa) or homeless status was cstablished
int the each fifth patient of both groups. So, distributing
patients according to the biological characteristics i1 was
argued that men and voung age individuals have the same
probability to have any drug resistance. Demographic dis-
tribution identified that the majority of paticnts were from
urban areas. It was established that one tenth paticnt had
homeless status (table 3).

Table 1. Distribution of drug resistant patients by case-definitions

Case type Defined as 1% group (PR-TB) 2" group (MDR-TB) P value
n =61 (%) n=126 {%)
New type New case 44 (72.13) 48 (38.09) < 0.007
Relapse 10 (16.39) 33 (26.19) > 0.05
Retreated Retreated after failure 2(3.28) 29 (23.02}_ < 0.001
Retreated after loss to follow-up 5(8.19) 16 (12.69} >0.05
Note: Applied statistical test: paired simple T-test, P — probability.
Tabie 2. Distribution of drug resistant patients by microbiological features
Characteristics 17 group (PR-TB) 2" group (MDR-TB) P value
n = 61 {%) n =126 (%)
Microscopic positive 31 (50 B82) 69 (54.76} = 0.05
Microbic- Culture positive 8 (95.08) 9 (78.57) < 0.001
logical test . : .
results DST for 1#-line anti-TB drugs available (95 08) 7 (63.17) | <0.001
_ DST for 2v-line anti-TB drugs available (29 51) 6 (20.63) » (.05
Molacular GeneXpert MTB/Rifampicin positive 8 (63.33) 0 (71.43) > 0.05
9';35”'-"3;;“30 test gineé'u?gsi?segerBfRifampicin positive 0 83 (65.87) N/A

Note: Applied statistical test: paired simple T-test, P — probability; DST-drug sensitivity testing, N/A-non available.

Table 3. Distribution of drug resistant patients by demographic data

Sex PR Group MDR-TB Group
indices Age P value
Residence n =61 (%) n = 126 (%)
5 Men 51 (83.61) 97 (76.98) > 0.05
x Women 10 (16.39) 29 (23.02) > 005
18-34 years 16 (26.23) 49 (38.89) > 0.05
Age groups 35-54 years 33 (54.09) 59 (46.82) > 0.05
> 55 years 12 {19.67) 18 (14.28) >0.05
, Urban 50 (81.97) 92 (73.02) > 0.05
Residence
Rural 1(18.03) 34 (26.98) >0.05
Oth h . Lack of residence card (14.75} 18 (14.29} = 0.05
er cathegories
9 Homeless 8(13.11) 15 {11.91} > 0.05

Note: Applied statistical test: paired simple T-test, P — probability.
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Distributing patients according to the economic sta-
tus, it was established that employed persons were in a low
rate in both group and unemploved patients were one half
of both groups. Disease disabled were only everv tenth
patient, despite the fact that the national policies permit
multidrug-resiseant patient o get tuberculosis-related fi-
nancial. One half of both groups had no health and social
protection due to no contributing to the health budget
bv paying taxes. health insurance policy and social taxes
{table 4).

Assessing the cducational level it was established that
the most of the patients from both groups graduated general
school or lyceum. Incomplete general school slightly pre-

dominated in the 1* group. Other educational levels were
similar distributed among groups (table 3).

Dyistributing patients in high risk groups established that
previous anti-TB treatment showed the biggest impact on
the developing MDR-TB and co-morbiditics on the expan-
sion of poly-resistance. History of migration in the last 12
months, history of deiention and contact with an infectious
source slightly predominated in the 2 group and alcohol
abuse in the 1Y group. So, the distribution of drug resistant
patients established the primary target groups in frame of
which must be performed an adequate drug sensitivity test-
ing arc patients included in retreatment regimens and pa-
tients with co-morbidities (table 6),

Table 4. Socio-economic status of drug resistant patients

. . PR-TB Group MDR-TB Group
Economic indices State P value
n =61 (%) n =126 (%)
Employed 14 (22.95) 37 (29.36) > 0.05
Stable Disable 6 (9.84) 12 (9.52} = 0.05
Retired 8 (13.11) 3(2.38) > 0.05
Vulnerable Unempl?yed 33 (54.09) 74 (58.73) > 0.0
Lack of inssurance 33 (54.__09) 71 {56.35) > 0.05
Note: Applied statistical test: paired simple T-test, P — probability.
Table 5. Distribution of drug resistant patients according to the last graduated level
Educational level Educational status PR-TB Group MDR-TB Group P value
n =61 (%} n = 126 (%)
Primary level Primary & general incomplete school 18 (29.51) 25 (19.84) > 0.05
Completed general school 28 (45.92) 71 (56.35) > 0.05
Secondary level -
Profesional school 12 (19.67) 28 (22.22) = 0.05
| Higher education Superior studies 3(4.91) 2{1.58) > 0.05
Note: Applied statistical test: paired simple T-test, P — probability.
Table 6. Distribution of drug resistant patients in high risk groups
Risk groups PR-TP Group MDR-TB Group P value
Y . n=61{%) n =126 (%)
e Poor living conditions 32 (52.45) 70 {55.58) = 0.05
i;f’ Homelessness 8(13.11) 15{11.91) > 0.05
S Migraticn 8 (13.11} 21 {16.67) > 0.05
® | History of detention 6 (9.84) 17 {13.49) > 0.05
Alcohol abuse 7 (11.48) 5(3.97) > (.05
From TB cluster e 6 (0.84) 15 (11.91) = 0.05
EG Present at least one contact 8(13.11) 27 (21.43) > 0.05
Previous treated for TB 111 3.03) 78 (61.91) < 0.001
Associaled diseases 39 (63.93) 32 (25.39} < 0.001
HIV-infection 4 (6.56) 10 (7.93) = 0.05
MBG | Post-partum TB 1 (1.64) 0 > 0.05
Psychiatric diseases 1(1.64) 4(3.17) > 0.05
lllicit drug use 0 3(2.38) >0.05

Note: Applied statistical test: paired simple T-test, P — probability; SG — social group; EG-epidemiological

group, MBG — medico-biofogical group.
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Studying casc-management it was identified that general
practitioncrs detected 44 (72,14 %) patients of the 1 group
comparing with 72 (57.14 %) patients of the 2V group. High
risk group screening was used in a similar proportion to de-
tect patients from both groups 14 (22,95 %) in the |* group
and 26 (20.62 %) in the 2™ group. Direct addressing to the
specialized clinical services was more frequently used by the
patients of the 2™ group due to higher proportion of those
included in retreatment regimen (table 7).

All paticnots from the 14 group were treated starting with
the onset till the availability of culture drug susceptibi-
lity testing with the standard regimen for established/pre-
sumed drug susceptible TB, than in 51 (83.6 %) cases was
replaced with individualized regimen according to the drog-
resistance profile. Patients from the 2™ group were treated
starting with the onset till the availability of conventional
culture drug sensitivity testing with: 1 line drugs according
to the standard regimen for susceptible tuberculosis — 60
(47.62 %) cases, individualized regimens were used for 11
(8.73 %) cases and with standard DOTS-plus for MDR-TB
were treated 46 (36.51 %) cuases.

Identifying the clinical radiological forms of pulmo-
nary tuberculosis it was established that pulmonary infil-
trative tuberculosis was diagnosed in the most of patients
from both groups. Other radiological forms such as dis-
seminated tuberculosis slightly predominated in the [¥
group and fibro-cavernous tuberculosis in the 2™ group.
Distributing patients according to the number of the af-
fecied lungs it was established that one lung was involved

in two third of the 2™ group and both lungs were affected
in two third of the |¥ group. Infiltrative opacities and de-
structive forms of pulmonary tuberculosis were identified
in a similar proportion of hoth groups, but extensive forms
of pulmonary tuberculosis predominated in the [ group,
It can be explained by the fact the molecular genetic test
GeneXpert MTB/Rif contributed to an early detection of
the patients from the 2™ group with more localized and less
scvere forms of pulmonary tuberculosis than those from
the | group (table 8).

Distributing patients according to the case-type it was
established that new cases statistically predominated in the
[* group and patients included in retreatment regimen were
more frequently in the 2™ group. Stratifving patients ac-
cording to the cutcome it was cstablished higher success rate
in the new-case subgroups from both drug resistant groups
and higher rate of died patients in the retreated subgroups.
It is important to note that 4 (6.56 %) from the |* group
enhanced the resistance till MDR-TB and 3 (6.12 %) from
the 2™ group developed XDR-TB. Lost to follow-up were
more frequently patients from the 1# group (9 {(14.75 %)
vs. 8 (6.35 %) cases of the 2™ group) and were continuing
the treatment more frequently patients form the 2™ group
(26,98 %) vs. 6 (9.84 %) paticnts from the 1" group).

Conclusions

Poly-resistant TB is established more frequently in new
cases comparing with multidrug-resistance identified in two
third of retreated patients.

Table 7. Case-management of drug resistamt patients

PR-TB Group MDR-TB Group '
Health level Detection ways P value
n =61 (%) n = 126 (%)

PHC Detected by GPs-symptomatics 23(37.71) 52 (41.27) = 0.05
Detected by GPs -screening of HRG 8 (13.11} 16 (12.69) > 0.05

Ambulatory Detected by SP-symptomatics 21 (34.43) 20 (15.87) > 0.05
specialised level | Detected by SP-screening of HRG 6 (9.84) 10 (7.93) > 0.05
Hospital Direct addressing 3(4.91) 28 (22.22) < 0.001

Note: Applied siatistical tesl: paired simple T-test, P — probability.
Table 8. Radiological characteristics of MDR-TB patients
Parametres Types PB“TB Group MDR-TE Group P value
. - n=61{%) n = 126 (%)

PIT 53 (86.9) 99 (78.57) > 0.05

Pulmonary TB forms | PDT 3(4.92) 11 (8.73) > 0.05
FCVT 5(8.19) 16 {12.69) > 0.05

o 1 lung 23 (37.7) 88 {69.84) < 0.001

Localisation

Both lungs 38 (62.3) 35 (27.78) < 0.001

Infiltration 20 (22.95) 33{26.19) > 0,05

Features Lung destruction 41 (67.21) 20 {71.43) = 0.05
Extensive forms 51 (83.61) 59 (46.82) < 0.001

Note: Applied statistical test: paired simple T-test; P — probability; PIT — pulmonary infiltrative tuberculosis;
PDT — pulmonary disseminated tuberculosis; FCVT — pulmonary fibro-cavernous tuberculosis.
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Table 9. Treatment outcome of drug resistant patients

PR-TB Group MDR-TB Group
Type Resuilts - P value
h = 61 (%) n =126 (%)
Total number. including 44 ({72.13) 49 (38.89) < D.001
Success 32 {72.72) 31 (63.25) > 0.05
Died 4 {9.09) 5{10.21) = 0.05
New case
Treatment failure 1(2.27) 3®.12) = 0.05
Lost to follow-up 3(6.82) 1(2.04) > 0.05
B Still continuing 3(6.82) 9 {18.37) > 0.05
Total number. including 17 (27.87) 77 (61.11) < 0.001
Success 7 (41.18) 27 (35.08) = 0.05
Died 211, .
Retreatermnent {(11.76) 16 (20.78) > 0.05
Treatment failure 0 2 (2.59) = 0.05
Lost to follow-up 6 (35.29) 7 (9.09) < 0.05
Still continuing 3(17.64) 25 (32.47) >0.05

Sex and age distribution established similarity of both
groups of drug resistant patients.

No differences were identified regarding distribution ac-
cording to the social, economical and educational charac-
teristics.

Case-management assessment identified a similar
proportion of patients detected by general practitioners
and specialists, with a low rate of the screened high risk
groups. Direct addressing to the specialized clinical ser-
vices was more frequently used by the MDR-TB patients
due to higher proportion of those included in retreatment
regimen.

All poly-resistant patients were treated starting with
the onset till the availability of drug susceptibility tes-
ting with the standard regimen for established/presumed
drug susceptible TB. and one third of MDR-TB group
was treated from the onset with the standard DOTS-plus
regimen.

Infiltrative opacities and destructive forms of pulmonary
tuberculosis were identified in a similar proportion of both
groups, but extensive forms of pulmonary tuberculosis pre-
dominated in the poly-resistant group.

Highest success rate was identified in the new case
subgroup of the poly-resistant group and highest rate of
dicd patients was established in the retreated subgroup of
MDR-TB. A similar low rate of patients from both groups
enhanced the resistance.

Primary target groups in frame of which must be per-
formed an adequate drug susceptibility testing and early
adequale trealment represent patient with previous anti-TB
treatment and patients with co-morbidities.

Early diagnosis, adequate drug susceptibility testing and
raising awareness among TB patients about treatment com-
pliance will improve disease outcome.
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BRAME pe3sVCTeHTHOCTI AO AIKQPCBKUX Npenaparis
HQ PE3YABTOTU AIKYBOHHS TYGEpPKYABO3Y

Pestome. Axmyasomicms, Craigiapra o0podKa HOBOLO BH-
HALKY TYOCPKYILOEY 3 MIOAHITHOK JIKAPCEKOK CTIRKICTIO
{MIC Th) sianosiano 10 pekovenzauiin BOO3 v Pecnybniul
Moanosa nporoauTsea 3 2005 poxy, 1110 CBIAMUTE NPO HAILKY
ePCKTHRHICTh NIiKyBAHHA. MCTHITHO YacTOTa YCNINTHOro miky-
BAHHH 30LBUIHAACE 9CPC3 BuKmoueHHs wailicn i 3 MAC Th i3
3AraAEHOT KOropTH, OCHOBHHI ITOKAZHMK ¥ NAMIEHTIR 3 HH3h-
KHM PEIVILTATOM CPCKTHBHOCTI NIKYBAHHY CTAHOBIATL HEBAAN]
[ BTPAUCHI 18 HACTYITHOL OILIHKKY BUNaakH. Mema docaioxcenns
NoONArLIa B TOMY, 1M0O 1aTH OIIHKY BOAHBY MOMi- | MYTETHDE-
SHCTCHTHOCTT HY PR ILTHIH Ky RAHHS TYOCpKRYIL03Y. Mamepi-
aau ma memody, TIpORSICHE PETPOCHICKTHENE BHOIPKORE ONH-
COBC HOCALKCHHA, OPICITOBANEG HA COLIAILHL. acvorpadysui,
CKOHOMIMHI H CMiTIeMIOIONHI OCOGIHBOCTI. BEOSHHA XBODHX.
AFATHOCTHAHT pRTiOOTMHT GCTeKTH H MiKPOGIQNoriiHi xapaxre-
pHCTHRK TET e HTIB 13 TyDePKYIThO30M ACTCHA, JNCECTPORA-
WXy 200 3=2015 pp. By inenTudIRoBART B IpYITH: 1 -wwa rpy-
na (6 naricory — sraigeri noietitkl mrasmm MBT Tpaanuiii-
HHAIL METOIAMH KYABTHBYBAHHA, 2-ra rpyna (126 nailieHTiR) —
xpopi 3 Bapiantom MIC Th. Pespasmamu. BeranoriicHo, 110

AecHuK 3." Huryaaany A" Yerman AL Toaopuko A2

MOMIPCIHCTEHTHICTD BY. 14 BHSBACIA YACTITNG B HOBHX BHTIANKAX
MIC TH v 1BOX TPCTHH NAILEHTIB. AKI BIAXWAAIWCE P CXeMH
AikysadHA, He BHABICHO PISHHLI B po3NQALNTL 3 CTATT | BIKOM,
COUABHMMME, CKOHOMIMHHMM, OCRITHIME XapakTepHCTHKAMA.
(uiHKa KepyBaHHA 3aXBOPIOBAHHAM MOKAIAMN CXOXKY MACTKY
NALi€ HTIB, BHIIBIEHHX JKAPAMHK 3AranbHOT TPAKTHKH i daxin-
1BTMM, 3 HHIBKHM DiBHEM CKPHHOBAHUX [PYIT BHCOKOTO DIIIAKY.
¥el nagicrd 3 uoIpesHeTeTHOL FPYIH HOYLIL CHATLAPTHEC
JUKYBAHH MKAPCLKO-MYTATBOND TYOe PRYNBO3Y DO TIOYATKY Tec-
TYBAHHS JiK&PCBKOT UYTJIMBOCTI, & OOHA TPCTHHA 3 [RYNH XBO-
pux Ha MJIC Th vikysanack 1 nouarky tepanii iz JOTC-Tlnoc.
HaHBHILWH NOKUIHHK YCIHWHOMD SIKYEAHHA OVB BISIBNCHHI ¥
HOBHX NLUPYHAX GBOX 1Py N, 4 OLILUI BHCOKE HACTOTA NOMEPITHY
NALIEHTIE ByAa B Niarpynax 3 nosTophus aikysanuam, Taknid
HH2BKHEH PIBCHL MAUIEHTIB MIABUULYE PCIMCTCHTHICTS. Bucios-
K. PAHHS NIATHOCTHKA, TECTYBAHHS NYTIHBOCTI 30 MIKAPCLKHX
FaCoBIB 1 NiABHMEHnd OBI3HAHOCTT MPO FOTPHMUAHHS PEKHMY
JKYBAHIY NOKPAULYE PL3YIRTAT 3AXBOPIBAHHS.

KiouoBi  CHoBa: LOJIPE3SHCTCHTHICTD,  MYIBTHPE IHCTEHTHHIA
TYDCPKYITBLOS; (hakTOPH pHIMKY

! fOCYAQDCTEEHABIE YHIBERCHTET MEAWLIAHE! M GODMGLIAN 1. HiikOade TecTammuyany, . KutuiHes, PecnyBamka Moaaosa
T BIY3 YipaQuaHsl «ByHOBUHCKIAA rOCYAQRCTEEHHLI! MEBAMLIAHCKME YHIMBEDCIHTET,, I YepHoBLb!, YiDOmHD

BAMAHWE DEIMCTEHTHOCTH K A@KAPCTBEHHBIM NPEndpaTam
HO PE3YABTAUTHI A@4YeHUa TYBepKyaesa

Pesome. Awxmyaaonocmy. CTaHZapTHas o6paloTka  HOBOIO
chyuas Ty0epKyaesa ¢ MHOXKECTREHHOH NeKARCTREHHOI YCTOI -
unuiOct L (MY THhY 1 cooTreTeTRUK © pekoveHMandavin BO3
B Pecnvanke Mosionn nposoznuTtes ¢ 2005 roga, Yro canle-
TCABCTRYCT O HBKOH ipiekrmiinocrn aedeiing, Gakrnyeckn
MACTOTA YCTICITHOTO ACUTHWA YHCAHMHIACL H'3-30 MCKAKMEH A
nauerros ¢ MY Thb s eGmei koroprsl, OCHOBHOR noKasa-
reak NANHCHTOR © HHIKHM HexoaoM 3hheKTHRHOCTH JesieHus
HPCACTHBICH HOVAIBLIINMACH H (OTCPNHBIME A8 HOCHey-
OUICl OHCHKK cayuasyd. Heas wecaedosgnus cOCTOAIN B TOM,
YTOGW S4TL OUCHKY BiIMSEIHA 11O0H- W MYABTHPEINCTCHTHOCTH
Hil PCIVALTATL AcucHHS TySepryaesa, Mamepuais 0 Memodnl.
IposeneHo peTpoCcneKTHEHOS BLTOPOUHOE OIHCATCILHOC HC-
CAGIOBIHUL, OPHCH THPOBEHHOC Hil COIMWIBHBIE, JIEMOTpahi-
UECKHE, JKOHOMHUSCKHE H 3MHASMHOIOTHUECKHE O0CODeHHO-
CTH. BCASHHE SOALHEIN, JHATHOCTHYCCKHC  PALHONOIHUECKHE
ACTIEKTLI 1 MUKPOGHOIOMHUCCKHE XAPUKTEPHCTHRH 187 mauu-
CHTOB ¢ TYOePKYICION JICIKHX, 3apCriHeTpruponaHiex B 20 33—
2013 rr. BelAd HASHTHRHIIMPOBAHLL B TPYTIINLE -5 rpymna (61
NAMNCHT) = Bhltelbt noadycraidudesie intamMe: MTE tpa-
AUIHOBHEIMH MCTOIAMU KYABTHBHPOBAHMA, 2-a rpymna (126
naunenros)  Gonelnie ¢ sapaairom MILY Th., Pesemanmo:.

YCTAHOBACHO, HTO NOAHPESINCTEHTHOCTE ORI BLISIBTCHD Ualle
B HOBBRIX ¢aviagx 1 MJITY Thb y apyx Tpereil nanuenron, Koro-
pPhig OTKIOHSLIHCE 0T CXCMBL TeUcHA. He BRIABICHO Pasintivi
B PACHPCIACICHHH MO MOAY 1 BOPACTY, COUHANBHLIX, IKOHOMH-
YECKHX, ODPAZ0RATCIRHRIY xapakTepHceTHKax., OICHKS yNpan-
JEHHA 00NCBIHHCM  MOKE 310 CXOWIYIKY I TTRHEHTON,
BHIABACHHUBIX BPAUIAMH ODICH 1IPAKTHKH H COEIBLLTUCTAMN, &
HH3KHM YPOBHCM CEKPHIMPOUAIHIBIX IPYIL BRICOKOIO PHEKA.
Boe NMAiMeHTL W3 LHOJUPE SHCTCHTHOR TPYONLL HCLUTH STal-
JAPTHOE NeueHNe NeKAPCTBeHEO-UYBCTBHTCALHOMO TYOCPK YA 3
SO HAYYDA TECTHPORAHKY LIEKADCTECHHOH VBCTBHTEIEHOCTH, Q
oA TPETL Wi rpyinel Soantnx MY Th acunnace, ¢ navana
tepanun JOTC-TLnoc, HapRECHIHI HOKASATEA L YeHexs Oblt
BLISIBNCH T HOBLIX MOZTPYNIax odeux rpynm, a Doge Buicokas
YACTOTa YMCPILKX DALHCHTOL OLI1IA YCTAILOBICHA 13 MOArPYNNEx
¢ HOBTOPHBIM JeticHHEM. [ToaoOHBIH HHIKIE YPORCHE NALIMCH-
TOB NOBLILKICT PC3HCTCHTHOCTL. Borgoder, PaHHs IHAIHOCTHEA,
TCCTHPORAHWE UYBCTBHTERBEHGCTH K JICKAPCTREHHBIM CPe/ICTRAM
I IMOBLILECHHE OCBCLOMACHITOCTH O CODIOACHM U PERKMMA NEHS-
HUSE VIYYIHIAIOT Hexoa 3uboneBaHus.

Kmo4yeBbie CI0BA: 110NUPCIHCTCHTHOUTL, MYALTHPE3HCTCHTTILIA
TyOepry e, HakTophl PHCKA
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