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Setting: Estonia has a high proportion of multidrug-re-
sistant tuberculosis (MDR-TB). It is important to link mo-
lecular and epidemiological data to understand TB trans-
mission patterns.

Objective: To use 24-locus variable numbers of tandem
repeat (VNTR) typing and national TB registry data in Es-
tonia from 2009 to 2012 to identify the distribution of
drug resistance patterns, Mycobacterium tuberculosis iso-
late clustering as an index for recent transmission, so-
cio-demographic and clinical characteristics associated
with recent transmission, and the distribution of trans-
mission between index and secondary cases.

Design: A retrospective nationwide cross-sectional study.
Results: Of 912 cases with isolate and patient informa-
tion, 39.1% of isolates were from the Beijing lineage.
Cluster analysis identified 87 clusters encompassing
69.1% of isolates. The largest cluster comprised 178 iso-
lates from the Beijing lineage, of which 92.1% were
MDR- or extensively drug-resistant TB (XDR-TB). Factors
associated with recent transmission were polyresistant
TB, MDR- and XDR-TB, human immunodeficiency virus
positivity, Russian ethnicity, non-permanent living situa-
tion, alcohol abuse and detention. XDR-TB cases had the
highest risk of recent transmission. The majority of trans-
mission cases involved individuals aged 30-39 years.
Conclusion: Recent TB transmission in Estonia is high
and is particularly associated with MDR- and XDR-TB and
the Beijing lineage.

The smallest Baltic country, Estonia (population
1.3 million) suffers from a relatively high rate of
tuberculosis (TB) in the European context, and is
among the world’s 27 high multidrug-resistant TB
(MDR-TB) burden countries.! The TB incidence rate
declined from 36.6 per 100000 population in 2007 to
21.6/100000 in 2012. However, a quarter (25.5%) of
the 234 new cases reported in 2012 were MDR-TB
(defined as resistance to at least isoniazid and rifam-
picin [RMP]), of which 6.6% were extensively
drug-resistant TB (XDR-TB, defined as MDR-TB plus
resistance to a fluoroquinolone and one of the three
injectables).2 Recent studies in Estonia showed that
human immunodeficiency virus (HIV) infection,
homelessness and alcohol abuse significantly in-
crease the risk for XDR-TB.3 However, the extent to
which these determinants contribute to TB transmis-
sion is unknown.

Molecular epidemiology has contributed signifi-
cantly to our understanding of TB transmission. Stud-
ies using this approach have helped to determine
what proportion of active TB is due to reinfection or
reactivation and to identify risk factors for TB trans-
mission within communities.# For such studies, the
most commonly used methods for Mycobacterium tu-
berculosis DNA fingerprinting are insertion sequence
(IS) 6110 restriction fragment length polymorphism
(RFLP)S and 24-locus variable numbers of tandem re-
peat (VNTR) typing,® which were internationally stan-
dardised in 1993 and 2006, respectively. VNTR typing
has various advantages over RFLP typing, including its
ease of use, short turnaround time and digital output
format. In addition, several population-based studies
have shown that the predictive value of VNTR typing
to study TB transmission is similar to that of RFLP typ-
ing in different Western European settings.”8 The cur-
rent gold standard in molecular epidemiology of TB is
therefore VNTR typing, which produces a numeric
pattern enabling the identification of M. tuberculosis
strains.® It is assumed that patients infected with M.
tuberculosis isolates with identical DNA fingerprints are
1) infected with the same M. tuberculosis strain and 2)
have infected each other, have a common source of
infection or were independently infected by a highly
prevalent strain circulating in the community. Con-
versely, it is assumed that patients who are infected
with a strain with a unique DNA fingerprint in a pop-
ulation are either suffering from a reactivation of a
previous infection or from infection with a strain that
was newly introduced into the population by the pa-
tient. Investigators have thus used molecular cluster-
ing, defined as matching of identical DNA finger-
prints, as an index of TB transmission.

The first study to use RFLP DNA fingerprinting re-
sults conducted in Estonia showed high clustering
rates among MDR-TB isolates, and suggested an associ-
ation between the Beijing genotype of M. tuberculosis
and drug resistance.’® A later study that compared
DNA fingerprints from MDR-TB cases reported in Eu-
rope during the years 2003-2007 showed that these
Beijing strains persisted in Estonia and were part of a
large cluster of MDR-TB strains (designated as cluster
E0051) detected in 12 different countries.l! In 2009,
Estonia started using VNTR typing within the frame-
work of the TB PAN-NET project;'2 one of the project’s
aims was to study TB transmission in European
countries.
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The current study used VNTR patterns generated
within the framework of the TB PAN-NET project to
construct a database that was linked to the Estonian
National TB Registry (NTR) to assist TB control activi-
ties. In particular, we performed cluster analysis of the
DNA fingerprints with the aim of identifying risk
groups that can be targeted by the National TB Pro-

gramme (NTP) to
transmission.

improve prevention of TB

METHODS
Study design

This was a retrospective nationwide cross-sectional
study.

Setting

Estonia is a small European country neighbouring Lat-
via, Finland and the Russian Federation, with a popu-
lation of approximately 1.3 million. About 30% of the
population lives in the capital, Tallinn.13 About 70% of
the population are of Estonian ethnicity, 25% are Rus-
sians and the remaining 5% include various ethnic
groups from the former Soviet Union and Eastern
Europe.

Since 1998, the institutions managing anti-tubercu-
losis treatment in Estonia have followed NTP guide-
lines, which are in line with the World Health Organi-
zation TB guidelines.’* TB case finding is mainly
passive, and diagnosis is established through sputum
smear microscopy, culture and chest radiography for
pulmonary TB and other investigations for extra-pul-
monary TB. All TB patients are registered with a
unique registration number at the NTR, given stan-
dardised, mainly hospital-based, treatment and moni-
tored for treatment outcomes according to national
and international recommendations.!s All TB services,
anti-tuberculosis treatment, and, if necessary, opioid
substitute therapy (OST), are free in the country.

Patient sample

All patients with a positive culture and both DST and
VNTR typing results available for that culture during
the period January 2009-December 2012 were in-
cluded in the study.

Data sources and collection

There are two TB culture laboratories in Estonia: one in
Tallinn and the TB reference laboratory in Tartu. All
specimens for TB diagnosis in the country are sent to
one of these two laboratories. All positive cultures are
subjected to first-line drug susceptibility testing (DST)?6
and, in case of resistance to first-line drugs, DST for
second-line drugs is performed.!” The TB reference lab-
oratory in Tartu archives all TB isolates that have DST
results available and is responsible for DNA genotyp-
ing. Within the framework of the TB PAN-NET project,
genotyping of the isolate DNA was performed by the
Institute Pasteur de Lille (Lille, France) using the stan-
dard VNTR typing method¢ and mycobacterial inter-
spersed repetitive units (MIRU) VNTR typing kits from
Genoscreen (Lille, France). The typing was rigorously
quality controlled by the inclusion of positive (M. bo-
vis bacille Calmette-Guérin DNA) and negative con-

trols and internal procedures. When evaluated in inde-
pendent proficiency studies of VNTR typing, this
laboratory systematically obtained 100% intra- and in-
ter-laboratory reproducibility scores.®18 A database
with VNTR patterns of all culture-positive cases is kept
at the Tartu Reference Laboratory.

All patient characteristics and demographic data
were collected from the Estonian NTR. VNTR patterns
were collected from the TB reference laboratory and
DST results were collected from the NTR. Data from
different sources were matched using unique patient
identifiers, names and birth dates. Data from the
linked databases were collected into an EpiData data-
base (EpiData Association, Odense, Denmark).

Data analysis and statistics
Cluster analysis of VNTR patterns and lineage assign-
ment was performed using the MIRU-VNTRplus data-
base.1® Cluster analysis was conducted using the un-
weighted pair group method with arithmetic mean
(UPGMA) and the categorical coefficient.20 A cluster
was defined as at least two isolates with 100% identical
VNTR typing patterns. An index case was defined as
chronologically the first case in a cluster. Clustering of
VNTR patterns was used as a measure of TB transmis-
sion. Lineages were assigned using the similarity search
provided in the MIRU-VNTRplus database using a dis-
tance maximal genotypic distance of 0.17 and tree-
based identification using the neighbour-joining
algorithm.21,22

The number and sizes of clusters and the genetic
background of these clusters were tabulated. Associa-
tions between different patient characteristics and iso-
late clustering were assessed, and risk ratios (RRs) and
corresponding 95% confidence intervals (CIs) were cal-
culated. Differences at the 5% level (P < 0.05), calcu-
lated using Pearson’s y2 test, were considered statisti-
cally significant. All data were analysed using EpiData
version 2.2.2.182 (EpiData Association).

Ethics approval

Ethics approval was granted both by the Research Eth-
ics Committee of the University of Tartu, Tartu, Esto-
nia, and by the International Union Against Tubercu-
losis and Lung Disease Ethics Advisory Group, Paris,
France. Permission for collecting, handling and analys-
ing patient data was obtained from the Estonian Data
Protection Inspectorate and the Ministry of Social Af-
fairs, Talinn, Estonia.

RESULTS

Of the 1371 TB cases identified in Estonia during the
4-year study period, 1286 (93.8%) had pulmonary TB,
1080 (78.8%) were new cases with no previous anti-tu-
berculosis treatment and 1066 (77.8% of total) were
culture-positive TB cases. Of these, 917 (86.0%) had
VNTR patterns available for their isolates in the Na-
tional TB Reference Laboratory database. For 912 cases,
including nine patients registered twice as a result of
recurrent TB, a link between the patient and isolate in-
formation could be established.

Lineages could be assigned to 86.2% of the 912 iso-
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TABLE 1 Anti-tuberculosis drug resistance patterns and the distribution of different lineages of patient isolates in culture-positive TB cases,

Estonia, 2009-2012

Proportion of M. tuberculosis lineages

Total Beijing Haarlem LAM Ural Unknown Other

Resistance pattern n n (%) n (%) n (%) n (%) n (%) n (%)

Susceptible 602 101 (16.8) 168 (27.9) 131 (21.8) 72 (12.0) 122 (20.3) 8 (1.4)
INH-monoresistant 15 2(13.3) 4 (26.7) 6 (40.0) — 3 (20.0) —
RMP-monoresistant 7 1(14.3) — 5(71.4) — 1(14.3) —
Polyresistant* 47 30 (63.8) 2 (4.3) 7 (14.9) 8(17.0) — —
MDR-TB 134 126 (94.0) 2(1.5) 3(2.2) 3(2.2) — —
MDR-TB+AG/CP 54 45 (83.3) — 9 (16.7) — — —
MDR-TB+FQ 26 26 (100.0) — — — — —
XDR-TB 27 26 (96.3) — 1(3.7) — — —

Total 912 357 (39.2) 176 (19.3) 162 (17.8) 83 (9.1) 126 (13.8) 8(0.8)

*Resistant to at least two of the first-line drugs, but not MDR-TB.

TB = tuberculosis; LAM = Latin-American Mediterranean; INH = isoniazid; RMP = rifampicin; MDR-TB = multidrug-resistant TB; AG/CP = any of the injectable second-line ami-
noglycosides or capreomycin; FQ = fluoroquinolone; XDR-TB = extensively drug-resistant TB.

lates (cases). The distribution of lineages according to DST pattern
is shown in Table 1. The largest overall proportion of isolates (1 =
357, 39.2%) was from the Beijing lineage. Drug-susceptible iso-
lates were evenly distributed across the four main lineages (Bei-
jing, Haarlem, Latin-American-Mediterranean [LAM] and Ural). In
contrast, most MDR- and XDR-TB isolates were from the Beijing
lineage (94.0% and 96.3%, respectively). In addition, five of seven
RMP-monoresistant isolates (71.4%) were from the LAM lineage.

In total, there were 87 clusters comprising 630 (69.1%) isolates
(Figure 1). Ten clusters had more than 10 isolates, with four clus-
ters having over 20 isolates. The largest cluster, containing 178
isolates, consisted of the Beijing lineage strain MtbC 15-9 type
100-32, according to the standard VNTR typing nomenclature;21.23
164 (92.1%) of these were MDR- or XDR-TB. In contrast, the sec-
ond largest cluster comprised 32 isolates from the LAM lineage, of
which 30 (94.0%) were drug-susceptible. The third largest cluster
comprised 30 isolates from another Beijing lineage strain (MtbC
15-9 type 94-32), of which 9 (30.0%) were MDR- or XDR-TB.

Socio-demographic factors associated with an increased risk of
clustering were Russian ethnicity, non-permanent living condi-
tions, alcohol abuse and history of incarceration, while factors as-
sociated with a reduced risk of clustering were older age, being
born in Ukraine, being of Belarusian ethnicity, living in Tartu and
having a lower education level (Table 2). The clinical factors asso-
ciated with an increased risk of clustering were polyresistant,
MDR- and XDR-TB, and being HIV-positive (Table 3). XDR-TB
cases had the highest risk of clustering (RR 1.63, P < 0.001). Ex-
tra-pulmonary TB was associated with a reduced risk of
clustering.

The distribution of transmission between index cases and sec-
ondary cases in relation to different age groups is shown in Figure
2. Transmission occurred most frequently from the 30-39 year
age group. The majority of secondary cases were distributed
among those aged 30-59 years.

DISCUSSION

This is the first molecular epidemiological study in Estonia using
the VNTR methodology to examine associations between pa-
tients, their characteristics, M. tuberculosis strains and clustering
to determine where recent TB transmission has occurred. There
were several important findings.

First, the most frequent isolates were from the Beijing lineage,
which were particularly associated with drug-resistant TB. Over
90% of patients with MDR-TB, MDR-TB with additional resistance
to second-line drugs and XDR-TB, were infected with isolates
from the Beijing lineage. The association between severe drug re-
sistance and the Beijing lineage is well established worldwide;2425
in Estonia, this association was already demonstrated in 2001
with isolates that originated from 1994.10 Our data thus demon-
strate a continuous, longitudinal persistence of this association in
Estonia. Another interesting but unexpected finding was that the
small number of isolates with RMP monoresistance largely came
from the LAM lineage (5/7). Of note, 4/5 isolates were distributed
into two clusters and one had a unique VNTR pattern. This indi-
cates both recent transmission of RMP-monoresistant TB and in-
dependent acquisition of this resistance pattern. Nevertheless, pa-
tients with RMP monoresistance require MDR-TB treatment
rather than first-line anti-tuberculosis treatment,26 indicating that
this particular pattern of drug resistance needs to be carefully
monitored in the future.

Second, almost 70% of the isolates were clustered, indicating a
high degree of recent TB transmission in the community. This is
significantly higher than shown previously for Estonia from cases
examined 20 years ago (49%).19 Importantly, there were several
clusters suggesting transmission chains involving large groups of
=10 persons. The largest cluster, of 178 isolates, consisted of the
Beijing lineage strain, which was recently reported to be the ma-
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FIGURE T Number and sizes of clusters present in patients with cul-
ture-positive tuberculosis, Estonia, 2009-2012.
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TABLE 2 Socio-demographic characteristics of patients with culture-positive tuberculosis in relation to clusters,
Estonia, 2009-2012

Total Clustered
Risk factor n n (%) RR (95%Cl) P value
Sex
Male 638 449 (70.4) 1.07 (0.97-1.18) 0.20
Female 274 181 (66.0) 1.0
Age, years
<20 16 12 (75.0) 1.01 (0.75-1.35) 1.0
20-29 110 91 (82.7) 1.11 (0.99-1.25) 0.10
30-39 178 144 (80.9) 1.09 (0.97-1.21) 0.14
40-49 200 149 (74.5) 1.0
50-59 198 142 (71.7) 0.96 (0.85-1.08) 0.53
60-69 101 59 (58.4) 0.78 (0.65-0.94) <0.01
=70 109 33 (30.3) 0.41 (0.30-0.55) <0.001
Country of birth
Estonia 772 550 (71.2) 1.0
Russia 96 62 (64.6) 0.91 (0.78-1.06) 0.18
Ukraine 15 4(26.7) 0.37 (0.16-0.87) <0.001
Belarus 11 6 (54.5) 0.77 (0.45-1.32) 0.23
Ethnicity of the patient
Estonian 515 348 (67.6) 1.0
Russian 320 242 (75.6) 1.12 (1.03-1.22) 0.01
Belarusian 19 8(42.1) 0.62 (0.37-1.06) 0.02
Other 43 24 (55.8) 0.83 (0.63-1.08) 0.12
Living area
Urban 428 307 (71.7) 1.09 (1.00-1.19) 0.05
Rural 452 297 (65.7) 1.0
City of residence
Tallinn 269 198 (73.6) 1.0
Tartu 46 27 (58.7) 0.80 (0.62-1.03) 0.04
Kohtla-Jarve 43 33(76.7) 1.04 (0.87-1.25) 0.66
Narva 45 30 (66.7) 0.91 (0.73-1.13) 0.33
Parnu 25 19 (76.0) 1.03 (0.82-1.30) 0.79
Living situation
Permanent home 804 541 (67.3) 1.0
Non-permanent home* 64 54 (84.4) 1.25(1.12-1.41) <0.01
Homelesst 42 34 (81.0) 1.20 (1.03-1.40) 0.06
Level of education*
Primary (4 years) 61 33 (54.1) 0.76 (0.60-0.97) <0.01
Basic (9 years) 303 215 (71.0) 1.00 (0.91-1.10) 0.99
Secondary (12 years) 476 338 (71.0) 1.0
Higher (>12 years) 62 23 (37.1) 0.89 (0.73-1.08) 0.19
Alcohol abuse$
Yes 421 325(77.2) 1.24 (1.13-1.35) <0.001
No 464 290 (62.5) 1.0
Drug abusef
Yes 65 47 (72.3) 1.05 (0.89-1.23) 0.57
No 526 362 (68.8) 1.0
History of incarceration
Yes 171 137 (80.1) 1.19 (1.09-1.30) 0.001
No 688 463 (67.3) 1.0

*Defined as a person staying in random dwellings, with no permanent residence.
tDefined as a person living on the street and/or in shelters.

#Described as years of school attendance.

§Regular consumption of alcohol.

TRegular use of drugs.

RR = risk ratio; Cl = confidence interval.
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TABLE 3 Clinical characteristics of patients with culture-positive tuberculosis in
relation to clusters, Estonia, 2009-2012

SORT IT Eastern Europe, 2012-2014

Total Clustered
Risk factor n n (%) RR (95%Cl) P value
Type of TB
Pulmonary 725 513 (70.8) 1.0
Extra-pulmonary 32 8 (25.0) 0.35(0.19-0.65) <0.001
Both 148 105 (70.9) 1.00 (0.90-1.12) 0.96
Category of TB
New 752 507 (67.4) 1.0
Relapse 100 76 (76.0) 1.13 (1.00-1.27) 0.08
Treatment after failure 28 22 (78.6) 1.17 (0.95-1.42) 0.22
Treatment after LFU 32 25(78.1) 1.16 (0.96-1.40) 0.20
Drug resistance pattern
Susceptible 602 355 (59.0) 1.0
INH-monoresistant 15 11 (73.3) 1.24 (0.91-1.70) 0.30
RMP-monoresistant 7 4 (57.1) 0.97 (0.51-1.85) 1.00
Polyresistant* 47 38 (80.9) 1.37 (1.18-1.60) <0.01
MDR-TB 144 122 (91.0) 1.54 (1.42-1.68) <0.001
MDR-TB+AG/CP 54 50 (92.6) 1.57 (1.42-1.74) <0.001
MDR-TB+FQ 26 24 (92.3) 1.57 (1.38-1.78) <0.001
XDR-TB 27 26 (96.3) 1.63 (1.48-1.80) <0.001
HIV testing done
Positive 107 90 (84.1) 1.23 (1.12-1.36) <0.001
Negative 757 517 (68.3) 1.0

*Resistant to at least two of the first-line drugs, but not MDR-TB.

TB = tuberculosis; RR = risk ratio; Cl = confidence interval; LFU = lost to follow-up; INH = isoniazid; RMP =
rifampicin; MDR-TB = multidrug-resistant TB; AG/CP = any of the injectable second-line aminoglycosides
or capreomycin; FQ = fluoroquinolone; XDR-TB = extensively drug-resistant TB; HIV = human immunodefi-
ciency virus.

Number of secondary cases

FIGURE 2 Distribution of tuberculosis transmission between age groups of index cases
and secondary cases, Estonia, 2009-2012.
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jor source of MDR-/XDR-TB in many European Union countries.?”
In this largest cluster, the prevalence of MDR-/XDR-TB exceeded
90%. This evidence for active, extensive spread of MDR-/XDR-TB
clones of M. tuberculosis Beijing isolates in Estonia is of particular

concern, and calls for the need for new measures to better prevent
transmission in the populations involved. However, the promi-
nence of this Beijing 100-32 cluster, and of Beijing isolates overall
in this setting, means that we must interpret the molecular clus-
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tering results in terms of recent transmission with some caution.
Although highly discriminatory, 24-locus VNTR typing lacks reso-
lution power for accurately discriminating closely related clones
composing Beijing strain populations in comparison with 1S6110-
RFLP or with the use of additional hypervariable VNTR loci.828
There may thus be some minimal overestimation in our assess-
ment of recent transmission.

Third, we found certain socio-demographic and clinical factors
that were significantly associated with clustering, indicating that
the clustering detected reflects recent transmission to a good ex-
tent. These factors included an absence of a permanent home, al-
cohol abuse, previous incarceration and having polyresistant TB,
MDR- or XDR-TB, or HIV infection. While the associations of
clustering with incarceration, alcohol abuse, MDR-/XDR-TB and
HIV are well established,29:30 the other socio-demographic associa-
tions are novel. However, it makes intuitive sense that those with-
out a permanent home are at increased risk of TB,3! and are likely
to congregate and spread the infection. We are unaware of previ-
ous reports that polyresistant TB is significantly associated with
recent transmission. Most of the polyresistant isolates were clus-
tered and were also from the Beijing lineage. This is important
because polyresistant Beijing strains are associated with a risk of
developing amplified resistance leading to MDR-TB.32 Transmis-
sion patterns of polyresistant isolates therefore also need to be
carefully monitored.

Fourth, we found that certain factors were associated with a
reduced risk of recent transmission. Patients with extra-pulmo-
nary TB had a 65% reduced risk of recent transmission compared
with pulmonary TB patients, and this reflects the predominantly
non-infectious nature of extra-pulmonary disease. In patients
born in Ukraine, there was a significantly lower risk of clustering,
possibly because they acquired latent tuberculous infection in
their home country which reactivated after coming to Estonia.
Old age was significantly associated with a reduced risk of recent
transmission, which may reflect the increasing isolation of elderly
people from today’s modern society.

The strengths of this study were the large number of patients
studied, the countrywide research and the integration of molecu-
lar epidemiological data into the TB programme risk factor analy-
sis. The conduct and reporting of the research also followed inter-
nationally agreed recommendations for reporting on observational
studies.33.34

There were two limitations. First, a detailed epidemiological
contact investigation was not performed; it therefore remains un-
clear how person-to-person transmission occurred within each
cluster. Second, we used only VNTR typing data for clustering
analysis and lineage assignment. Spoligotyping, which is avail-
able but not currently in use in Estonia, and additional use of
VNTR hypervariable loci on Beijing isolates would have allowed a
degree of independent confirmation of lineages and more precise
discrimination of cases within clusters, respectively.28:35 However,
as indicated above, our results from the analysis of risk factors for
clustering allows a good degree of confidence in the epidemiolog-
ical relevance of the clusters identified.

The most important implication of this study is to show the
value of molecular epidemiology in understanding the transmis-
sion of the TB epidemic in Estonia and, in particular, of the
most dangerous MDR-/XDR-TB forms. It will be important to
continue to support this field, invest in new molecular epidemi-
ology technology and improve the already good linkages with
the NTP.

In conclusion, we have shown that in Estonia, there is a high
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and perhaps increasing degree of recent TB transmission, espe-
cially in certain high-risk groups, and this is particularly associ-
ated with MDR- and XDR-TB and the Beijing lineage.
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YeTbipexneTHee obLieHaLMOHaIbHOE MONeKyNApHOoe aNnaeMnosniornyeckoe
nccnenoBaHue B OCToOHUK: paKTOpbl pUCKa TPAaHCMUCCUIN TYOepKynesa
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MECTO NMPOBEAEHWA: B OcToHUN 0TMeYaeTcst 60/blIoe Yn-
cno cnyvaeB TybepKynesa ¢ MHOXXeCTBEHHOW NekapCTBEHHOMN
yctonumsocTbto (MJ1Y-TB). [Ana Toro uytobbl MOHATL NyTW
TpaHcMmuccmm Tb BaXKHO CONOCTaBUTb MOJIEKYNAPHbIE U 3MK-
OemMnosiornyeckmne gaHHble.

LIENTb: Vicnonb3oBaTb pe3ynbTaTbl aHann3a Yncsia TaHgeMHbIX
noBTOPOB B 24-x nokycax reHoma (VNTR-TunuposaHue) n
JaHHble HauuoHanbHoro Thb perncTpa ICToHMM 3a nepuog C
2009r. no 2012r. ¢ uenblo onpefeneHnsa pacnpeneneHns
CMeKTPOB /IeKapCTBEHHOWN YCTONYMBOCTM, KNacTepoB M30Na-
ToB Mycobacterium tuberculosis kak nokasatena ux Hepas-
Heln TPaHCMUCCUK, COLMANbHO-AEMOrPadnUeckUX N KNNHNU-
YeCKUX  XapaKTepPUCTUK, CBA3AHHbIX C HefaBHeNn
TPAHCMUCCUEN, a TakXKe W3y4YeHUA pacnpepeneHns TpaH-
CMUCCUN  MEXAY WHAEKCHbIM-MAaLMEHTOM U BTOPUYHBIMA
cnyyasamun.

IU3ANH: PeTpocnekTuBHoe obLleHalyMoHanbHoe nepe-
KpecTHOe nccnefoBaHue.

PE3YJIbTATbI: boino paccmotpeHo 912 cnyyaes T, no koTo-
PbIM MMeNncb faHHble 0 6onbHOM 1 r3onsTe; 39,1% Bbige-
NEHHbIX Y 3TX 6ONbHbIX N30MATOB NPUHAANEXaNW K cemen-
ctBy Beijing. KnactepHbin aHanus BbiaBun 87 Knactepos,
obbeaunHalWmnx 69,1% mn3onatos. Camblii 6ONbLION KnacTep
coctoAn n3 178 U30MATOB, NPUHaZNeXalux CemencTBy
Beijing, n3 kotopbix 92,1% umenu MJ1Y unu wmnpokyto nekap-
CTBeHHY!0 ycTonuymsocTbio (LLJTY). ®akTopbl, CBA3aHHbIE C He-
JaBHEN TPaHCMUCCUEN, BKOYaNN: NOAMPe3NCTeHTHbIN TB,
MIY- w WNY-TB, Hanuune Bupyca ummyHopeduumta yeno-
BeKa, PYCCKYl HaLMOHaNbHOCTb, OTCYTCTBME MOCTOAHHOIO
MeCTa »KUTeNbCTBA, 3N10ynoTpebneHne ankoronem 1 npebbl-
BaHMe B MecCTax NuleHna ceoboapbl. Camblii BbICOKUIA PUCK
HeflaBHel TpaHCcMuccMM Habnoganca B cnyyaax LLUIY-TB.
BonbWWHCTBO CilyyaeB TPAHCMUCCUY NMPUXOANIOCH Ha UL, B
Bo3pacTte 30-39 neT.

BbIBOJ: MNoka3aTtenb HefaBHen TpaHcmuccum Tb B ScToHMK
OCTAeTCsA BbICOKUM U rMaBHbIM obpa3om cBAzaH ¢ MIY-TB,
LLUJTY-TB n cemericTBoMm Beijing.

Camaﬂ ManeHbKasA cTpaHa bantnm — ScToHua (HaceneHune
1,3 MUnAMoHa YenoBekK) CTpafaeT OT OAHUX U3 CaMbiX
BbICOKWX MOKa3aTenei no Tybepkynesy (Tb) B EBponelickom
pervoHe n NpUHagNeXnT K Yncay 27 cTpaH Mupa C BbICOKMM
6pemeHeM TybepKynesa C MHOXECTBEHHOIN NekapCTBEHHOM
yctouymsocTblo (MJ1Y-TB).! 3aboneBaemoctb TB ymeHbLUU-
nacb ¢ 36,6 Ha 100 000 HaceneHua B 2007r. go 21,6/100 000 B
2012r. OgHako yeTBepTb (25,5%) 13 234 BnepBble BblIsIBNEH-
HbIX 60/IbHbBIX TB, 3aperncTpupoBaHHbix B 2012r, umenn MJTY-
TB (ycToNumMBOCTb MUHUMYM K M30HMa3May 1 pudamnmunHy
[RMP]), n3 Hux 6,6% umenu Tb c WMPOKOWN NnekapcTBEHHOMN
yctonumsoctbio (LLWTY-TB — MJIY-TB nntoc ycTonumsBocTb K
OTOPXMHONOHY N OLHOMY M3 TPeX MHBEKLMOHHBIX Mpenapa-
T0B).2 [lpoBeAEHHbIE HEAABHO B DCTOHUW NCCIefOBaHNA Mo-
Kasanu, 4to BUpyc nmmyHogeduumTa yenoseka (BM1Y), otcyT-

CTBME MOCTOAHHOIO MecTa »KWUTeNbCTBa U 310ynoTpebneHne
ankoronem CyLlecTBeHHO MOBbILIAT PUCK pa3BuTuAa LLTY-
TB.3 OpHaKo TO, HACKOMIbKO 3TV AeTepMUHaHTbl CnocobcT-
BYIOT TpaHcMmccum Tb HensBecTHo.

MoneKkynapHaa snuaemMnonorna BHecna CyLeCTBEHHbIN
BKNaZ B MOHMMaHMe MexaHn3MoB TpaHcmuccum Tb. ccnepo-
BaHVA C MCMONb30BaHNEM AaHHOro Nnoaxona NOMOrun onpe-
LenuTb AoNto cryyaeB akTBHOro Th, BbiI3BaHHbIX penHpuLm-
poBaHMEM WAN peakTMBaUWen, a Takke oOnpeaennTb
dakTOpbl pUcKa TpaHcMmuccun Tb B coobuiectax.4 Hanbonee
4acTo MCNOMb3yeMbIM B NOAOOHbIX NCCNefOBaHNAX METOLOM
[HK- otneuyaTtkoB nanbueB Mycobacterium tuberculosis aB-
NAeTCA TUNUPOBaHUE MO NoAMMopPdU3MYy ANUH PECTPUKLN-
OHHbIX (parMeHTOB, COAePXKaLLUMX NHCEPLMOHHYIO Nocneso-
BaTenbHOCTb (IS) 6110 (RFLP-TMnupoBaHue)® n aHanus uncna
TaHZeMHbIX NOBTOPOB B 24-x nokycax (VNTR-tunnposaHue),®
KoTopble 6biNM MeXAyHapOAHO CTaHAAPTN30BaHbl B 1993r. n
2006r., cootBeTcTBeHHO. VNTR-TMNMpOBaHMe nmeeT pAag ce-
pbe3HbIX MpeumyLiecTs no cpasHeHuto ¢ RFLP-tununposa-
HUeMm, BK/oYasa NPOCTOTY ero NpoBeAeHUs, KOPOTKOe Bpems
[0 nosyyeHua pesynbTata U unudposol GopmaT BbiIBOAA pe-
3ynbraTta. Kpome TOro, pag nonynAuMOHHbIX UCCIeAoBaHNI
nokasarn, Yto B pafe cTpaH 3anagHon EBponbl nporHocTnye-
cKaa LeHHocTb pesynbratoB VNTR-TunnposaHua ana nsyyve-
HUA TpaHcMmccmm Th aHanornyHa NPOrHOCTUYECKON LieHHO-
cTn RFLP-TunupoBaHua.’8 [Henctayowmm 30/10TbIM
CTaHOapTOM B MoneKynapHou snugemuonorum Tb asnaetca
nmeHHo VNTR-TunMpoBaHue, pesynbTaToM KOTOPOro ABNA-
eTCA YMCO KOMUIN COOTBETCTBYIOLLErO NMOBTOPA, MO3BONAIO-
wee npoBectn ngeHtndrkaumo wrammos M. tuberculosis.®
Mpeanonaraetcsa, 4to 6o0sbHble, MHOUUMPOBAHHbIE N30S1A-
Tamu M. tuberculosis, melowmMmn naeHTuyHble [HK-otne-
yaTky nanbues, 1) UHGULMPOBaAHbI OAUHAKOBBLIM LUTAMMOM
M. tuberculosis n 2) nHouumpoBanu gpyr gpyra, UMeT OANH
WNCTOYHUK MHOEKLUMM UK ObI HE3aBUCUMO UHGULIMPOBAHDI
LUTaMMOM, MpeBanMpywWwmnm B faHHOM coobuiecTse. 1 Hao-
60poT, npeanonaraetca, 4to 6onbHble, VHPMLUUPOBAHHbIE
LUTaMMOM, MMEKLUM YHUKanbHbIN B nonynaunn JHK-otne-
yaTtok, Mbo CTpafaloT OT peakTMBauUM UHdEKUUK, nNnbo
6bII UHGULMPOBAHDI LWITAMMOM HelaBHO MPUBHECEHHbBIM B
Ccoo06LecTBO 3TMM 60MbHBIM. ViccnegoBaTenu 1Cnonb3oBanu
MONEKYNAPHYI0 KnacTepu3aunio, a WMEHHO CcoBMajeHue
nAeHTNYHbIX [JHK-0TNeyaTkoB, B KauecTBe NoKasaTtensa TpaH-
cmmccun Tb.

MNepBoe nccnegoBaHne C NCMONb30BaHMEM Pe3yNbTaToB
RFLP [HK-oTneyaTKkoB nanbLeB, NpoBefeHHOe B DCTOHUN,
NnoKasano BbICOKME MOKasaTenu Knactepusaumym M30nATOB
MITY-TB n npeanonoXxmno Hanuume CBA3N MeXAy reHoTUrnom
Beijing M. tuberculosis n nekapcTBeHHOI yCTOMUYMBOCTbIO.!0
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Mocnepytowee wnccneposaHune, cpasHuBaslwee [JHK-otne-
YaTKu nanbues cnyvaes MJTY-TB, 3apernctpupoBaHHbIX B EB-
pone B nepuop 2003-2007rr, Nnokasano, 4To Wwrammbl Beijing
npeobnagann B SCTOHUM U ABNANUCL YacTblo Gonee Kpyn-
Horo knactepa wrammoB MJTY-Tb (knactepa E0051), obHapy-
»KeHHoro B 12 pasHbIx cTpaHax.!" B 2009r. B OcToHUM 6bIno
Havano mcnonb3oBaHne VNTR-TUNMpoBaHUA B pamkax npo-
ekTa «TB PAN-NET»;'2 ofjHOW 13 Lieneit KOTOporo 6biio 13yye-
Hue TpaHcmnccnmn Tb B cTpaHax EBponbl.

B pamkax gaHHOro mccnefoBaHWA MCMOJb30BaNNCh pe-
3ynbTatbl VNTR-TUNMpoBaHuWsA, NoslyyeHHble B XOfe NpoeKTa
«TB PAN-NET», gna noctpoeHuna 6a3bl AaHHbIX, KOTopas 6bina
nogknoueHa K DCTOHCKOMY HaumoHanbHomy Tb peructpy
(HTP) ansa copencteua meponpusaTiam no 6opbbe ¢ Tb. B
YaCcTHOCTW, Mbl MPOBENN KnacTepHblii aHanu3 [IHK-otnevar-
KOB NasibLieB C Lie/blo BbIABIEHNA rPynn prcKa, B OTHOLLIEHWI
KoTopbix HMT moryT 6biTb NPUHATHI Mepbl ANA ynydlleHns
npodunakTnky TpaHcmuccum Tb.

METO/bI

Oun3aiH nccnepgosaHns
3To 6bII0 PEeTPOCneKTUBHOE OOLLeHaLOHaNbHOe MNepe-
KpecTHOe nccnefoBaHue.

MecTto npoBegeHusa

SCTOHMA — Hebonblwana cTpaHa B EBpone, coceacTsytowlan ¢
JNatBuen, Gunnananen n Poccuinckon Oepepauunelt, ¢ Hace-
neHnem okono 1,3 munnmoHa yenosek. Okono 30% Hacene-
HUA NpoXKMBaeT B cTonuue - TannnHHe.'3 Okono 70% Hacene-
HUA - 3CTOHLbI, 25% - pycckue, ocTaBwmeca 5% BKOYaloT
pasnuyHble 3THUYecKre rpynnbl u3 6oiewero CCCP n Boctou-
How EBponbl.

C 1998r. yupexxaeHus, 3aHUMatoLmeca neyeHvem Tybep-
Kynesa B JCTOHWW, cnieflytoT pekomeHzaumam HIT, koTtopble
COOTBETCTBYIOT pekomeHAauMAM BcemnpHon opraHusauun
3apaBooxpaHeHuns.' [peobnagaeT NaccMBHOE BbIIBEHME
cnyyaeB Tb; noctaHoBKa AmarHo3a Tb nerkux ocHoBaHa Ha
MUKPOCKOMMM Ma3Ka MOKPOTbI, NOCeBe U peHTreHorpadun
OpraHoB rPyAHOWN KNeTKW, ANA AUAarHOCTUKM BHENeroyHoro
Tyb6epKynesa MCNonb3ylTca U Apyrve MeTofbl Uccnefosa-
HuiA. Bce 6onbHble TB peructpupytotca B HMT ¢ npucsoe-
HMEM MM YHUKaNIbHOrO PerncTpaLyoHHOro HoMepa, NpPoxo-
AT CTaHAAPTM30BaHHOE, IMaBHbIM 06Pa3oM, CTaLMOHapHOe
neyeHne C MOHUTOPUHIOM NCXOAOB B COOTBETCTBUNM C HaLMO-
HallbHbIMM 1 MeXAyHapoAHbIMU pekomeHAauuamn.'> Bce
YCRyrvi No fnarHoCTuKe 1 neveHnto Tb 1 npu HeobxoaMMoCTH
onvowngHasa 3amectuTenbHasa Tepanus (O3l1) B cTpaHe npepo-
cTaBnaTcA 6ecnnatHo.

Bbi6opKa nauueHToB

Bce 6osibHble C MONOXUTENbHOW KyNbTYpOW, pesynbTatamm
TNY n VNTR-TMnmpoBaHuA B nepuog ¢ sHapA 2009r. no ge-
Kabpb 2012r. 6b1IM BKNOYEHDI B ICCNIEAOBAHME.

WcTouHmKn n c6op faHHbIX

B DcToHWUM penctByloT ABe nabopatopun, BbiNOMHAKLLWYME
KynbTypanbHble nccnegosaHua Tb: ogHa B TannnHHe n Tb pe-
depeHc-nabopatopua B TapTy. C Lenbto anarHoctukm Tb Bce
06pa3Lbl B CTpaHe OTNPaBATCA B OLHY 13 ABYX 3TUX nabo-
patopuii. Bce nmonoxuTtenbHble KynbTypbl MCCNeAyloTCA Ha
NeKapCTBEHHYI UYyBCTBUTENIbHOCTb K Mpenapatam rnepsoro
papa (TJI4)'6 n, Nnpu HanMuMK YCTOMUYMBOCTM K Mpenapatam
nepsoro papa npoeoaatca T/IY kK npenapatam BTOPOro

papa.'” Tb pedepeHc-nabopatopus B TapTy apxnBrpyeT Bce
n3onAtbl Tb, nmetowme pesynbtatol TJ1Y, n oTBevaeT 3a npo-
BefeHve [HK reHoTtmnupoBaHuAa. B pamkax npoekta «TB
PAN-NET» reHotunuposaHuve [IHK nsonara nposoannocb VK-
ctutyTom MNactepa (Junnb, ®paHuua) cTaHAaPTHbIM METOAOM
VNTR-TMnunpoBaHuna6 1 ¢ nomoubto Habopos ans VNTR-Tu-
NMMPOBaHNA MUKOBGaKTepPUanbHbIX PacCeAHHbIX MOBTOPAIO-
wuxca eauHny (MIRU) ¢upmbl Genoscreen (Jlunnb, ®paH-
uma).  OcyuwecTBnAnNCcA  CTPOrMA  KOHTPONb  KayecTBa
TUNNPOBAHNA C TMOMOLLbIO BKJIOYEHUA MOJIOKNTENBHOIO
(OHK M. bovis bacille Calmette-Guérin) n oTpuuaTenbHoro
KOHTpOJen 1 BHyTpeHHWX npoueayp. [pu nposefeHnmn Hesa-
BUCMMOW oueHKM KayectBa VNTR-TUNMpoBaHuA AaHHaA na-
6opaTtopun Bcerga nonyyana 100% 6annoB 3a BHYTPU- U
MeX/1abopaTopHylo  BOCMPOM3BOAUMOCTb — pe3ysnibTaToB.% 18
basa paHHbIx VNTR-naTTepHOB BCeX C/lyyaeB C MONOKUTENb-
HOW KynbTypoii xpaHutca B PepepeHc-nabopatopuu B TapTy.
Bce xapaktepuctiku 60nbHbIX 1 Aemorpaduryeckue faH-
Hble 6panuncb 13 dctoHckoro HTP. VNTR- naTTepHbl 3anpatuu-
Banucb B Tb pedepeHc-nabopatopun, a pesynsratsl TJIY B
HTP. [laHHble 13 pa3HbIX NCTOYHUKOB YBA3bIBAIUCH C MOMO-
Wblo YHMKanbHbIX napameTtpoB: OUO u faTbl poXpeHuA
60nbHbIX. [laHHble M3 CBA3aHHbIX 6a3 JaHHbIX MNOCTynanu B
6a3y aaHHbIx EpiData (EpiData Association, OneHce, laHus).

AHanus faHHbIX N CTaTUCTUYECKUI aHann3
KnactepHbith aHann3 VNTR-naTTepHOB 1 onpefeneHmne reHe-
TUYECKOro cemMelicTBa MPOBOAMIICA C MOMOLLbIO 6a3bl AAHHBIX
MIRU-VNTRplus.' KnacTepHblii aHann3 npoBOAWSICA MeTo-
[IOM MOMapPHOro HeB3BELLEHHOrO KNacTUpOoBaHWA ¢ aprdme-
TMyeckum ycpepgHeHmem (UPGMA) c ucnonb3oBaHuem Kate-
ropuanbHoro kKosdduumeHta.?® Knactepom cumMtanucb
MUHUMYM ABa n3onAta co 100% MAeHTUYHbIMK naTTepHamun
VNTR-TunnpoBaHmna. MHOEeKCHbIM ClyyaeM CYMTanca XpoHOo-
nornyeckn MepBbll Ciyyam B Knactepe. Knactepusauwma
VNTR-naTtTepHOB ncnonb3oBanacb B KayecTBe Mepbl TpaH-
cmuccumn TB. OnpegeneHune reHeTUYECKOro ceMencTea npo-
BOAMNOCH MOWCKOM CXOACTBA, MpPefyCcMOTPeHHbIM B 6a3se
faHHbIXx MIRU-VNTRplus, ¢ ucnonb3oBaHmem MakcMasibHOrO
reHoTunuyeckoro paccroaxHua 0,17 n gpesonopobHon Mo-
aenv naeHTMoMKaumMm Ha ocHoBe anropmutma obbeauHeHus
onmkanwmnx cocepen.2!.22

Yrcno n pa3mep KnacTepos, a TakxkKe X reHeTUYecKre xa-
paKkTeEPUCTUKM ObINN MpeacTaBneHbl B BuAe Tabnuvubl. bbina
M3yyeHa CBA3b MeXAY Pas/IMYHbIMU XapaKTepucTukamm
60MNbHbIX 1 KNnacTepusaLuen N3onaToB, ObIN paccynTaHbl OT-
HoweHua puckoB (OP) u cootsetcTBylowme 95% posepu-
TenbHble HTepBanbl (AW). Paznuuna Ha yposHe 5% (P < 0,05),
nosnyyYeHHble ¢ nomoLbio Kputepua MNMnpcoHa x2, cuntanmcb
CTaTUCTUYECKM 3HauYMbIMU. Bce faHHble aHanv3npoBanuchb C
nomoubto naketa EpiData Bepcua 2.2.2.182 (EpiData
Association).

Opo6peHne KOMUTETOM MO 3TUKe

Bbino nonyyeHo opobpeHue iccnenoBaTtenbckoro KomuTeTa
no sTnke YHuepcuteta TapTy, TapTy, OcToHNA 1 KoHcynbTa-
TUBHOW TPYNMbl MO BOMPOCaM 3TUKM MeXayHapogHoro co-
t03a no 6opbbe ¢ TyGepKynesom 1 3aboneBaHVAMU NErkux,
Mapwx, ®paHuua. PaspelweHne Ha c6op, 06paboTKy 1 aHa-
N3 JaHHBIX 6OJIbHbIX GbINO MOMYYEHO OT ICTOHCKOW NHCMEK-
UMM MO 3awmTe AaHHbIX U OT MUHMCTEpCTBa COLManbHOro
pa3BuTunsA, TanavHH, SCTOHUA.
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BblpaxxeHue 6narogapHoctu
[NaHHoe nccneanosaHue 6110
nposefeHo 6naroaaps
MHuumaTtree no nogroToske n
npoBsefeHunio
CTPYKTYPUPOBaHHbIX
nccnegosanuin (SORTIT) -
rno6anbHOro NapTHepCTBa,
Bo3rnasnaemoro CneuvanbHomn
NpOrpaMmmoi Mo Hay4HbIM
nccnefoBaHnAM 1 NoaroToBke
CMeLmanncToB B 06nactu
TPONUYecKyx 3aboneBaHuit
BcemupHowt opraHusaummn
3ppaBooxpaHeHus (BO3/TDR,
KeHesa, LLiBeiiuapus).
CneynanbHaa nporpamMma
SORT IT, pe3ynsTaTom KOTOpOW
CTana fjaHHas nybnmkaums,
6blna COBMECTHO pa3paboTaHa
1 peanusosaHa BO3-TDR;
EBponeinckum pernoHanbHbIM
6t0po BO3, KoneHrareH, [laHus;
OTaenom onepaLroHHbIX
nccnepoanuii (LUXOR),
Médecins Sans Frontieres,
Bptoccenbckoro
ornepaLyioHHOrO LieHTpa,
TNiokcembypr; LieHTpom
onepavLyoHHbIX NCCEA0BaHWI,
MexpyHapofiHOro coto3a
60pb0ObI € Th 1 3a60neBaHNAMN
nerknx (The Union), Mapwix,
DOpaHuyus;
npeactasutenbcTeom Cotosa B
lOro-BoctouHoin Azuu, Hbto
[Jenn, npns.

Mbl 6narofapHbl 3a noaaepxKy
cTpaHoBomy odpucy BO3 B
TannuHHe 1 SCTOHCKOMY
HaLMOHaNbHOMY UHCTUTYTY
3[0POBbA 1 Pa3BUTUA
(TannunHH, OCTOHMA) 3a
nposefeHne pabounx
coBellaHnil. Mbl Take BbICOKO
LIeHVM aKTBHOE yyacTne
cTpaHoBoro opuca BO3 n
MuHucTtepcTBa
3ppaBooxpaHeHna (TannvHH,
3cTOHVA) B BbIGOpE
KaHAUaTOB ANA NOArOTOBKM
NpOoBeJeHMI0 OnepaLMOHHbIX
UCCNeoBaHUI 1 onpeaeneHum
1ccnesoBaTeNbCKx NPOeKTOoB.
DurHaHCMpPOBaHWe AaHHOTO
nccnefoBaHua
OCYLIeCTBANOCH B pamMKax
CepbMol1 pamoyHomn
nporpammbl EBponeiickoro
Komurerta (FP7/2007-2013) n
paHTOBOrO CornaleHns
FP7-223681. Mporpamma SORT
IT pnHaHcpoBanacb
AMepUrKaHCKUM areHTCTBOM
MeXyHapOAHOro pasBUTUA
(BawwwHrToH okpyr Konyméus,
CLUA) nocpeacTBOM rpaHTa,
yrnpaeneHye KOTopbiM
ocyujecTsiAna nporpamma
BO3-TDR. lononHuTenbHas
nomoLyb 6bina npeaocTasneHa
EBPOMEnCcKM permoHasnbHbiM
6topo BO3, [lenaptameHTom
MeX/lyHapofiHOro pa3BuUTUA
(ToHpoH, CoeguHeHHoOe
KoponeBcTso), v opraHusaumeit
«Bpaun 6e3 rpaHunL.
DuHaHcpyloLMe CTOPOHbI He
urpanu ponu B paspabotke
[nv3aiiHa, cbope v aHanmse
[IaHHbIX, B TPUHATAN pPeLleHmns
0 Ny6ANKaLy Ny NOAroTOBKe
cTaTbu.

KoHpnukT uHtepecos: PS
ABNAETCA KOHCYNIbTaHTOM
Genoscreen. [lpyrvie aBTopbl 0
KOH®IIMKTE UHTEPECoB He
3aABNANN.

B cooTBeTCTBUM C NOAUTUKON
BO3 B oTHOLWeEHWM NybAvKaLmn
[INA OTKPbITOro AOCTYNa BCexX
pabort, dprHaHcpyembix BO3
1K aBTopamm/coasTopamu
KOTOPbIX BbICTyNakT
coTpyaHuku BO3, BO3
COXpaHAET aBTOPCKOe NPaBo Ha
[laHHyto Ny6nukaumio Ha
ocHoBaHWUK nuLeH3un Creative
Commons Attribution (http://
creativecommons.org/licenses/
by/3.0/igo/legalcode),
paspeluatoLeit
HeorpaHuyeHHoe
1cnonb3oBaHe Matepuana,
ero pacnpocTpaHeHue u
BOCMpOU3BeAeHMe Ha NIto6bX
pecypcax ¢ ykasaHuem CCbikn
Ha BO3 B KauecTBe NCTOYHUKa
nHdopmaumn.

TonbKo aBTOpPbI HeCyT
OTBETCTBEHHOCTb 3a TOUKY
3peHNA, BbIpaXeHHYI0 B
[laHHON NybnmMKauwu, KoTopas
He 06A3aTeNbHO OTpaxaeT
NONMUTYKY, PELUEHNA UMK TOUKY
3peHusa BO3.
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TABJINLA 1
reHeTUYeCcKUmM cemencTeam, dcToHns, 2009-2012rr.
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CI'IeKprI ﬂeKapCTBeHHOVI yCTOI7ILWIBOCTVI N30JIATOB, BblAENEHHbIX Y 60nbHbIX TB C NONOXNTENbHBIM MOCEBOM, 1 UX pacnpeneneHne no

[ona cemencts M. tuberculosis

Bcero Beijing Haarlem LAM Ural HenssectHo Mpouee

CneKkTp yCcTonumBocTmn n n (%) n (%) n (%) n (%) n (%) n (%)
YyBCTBUTENbHBIN 602 101 (16.8) 168 (27.9) 131(21.8) 72(12.0) 122(20.3) 8(1.4)
INH-MOHOpe3nCTeHTHbIN 15 2(13.3) 4(26.7) 6 (40.0) — 3(20.0) —
RMP-MoHOpe3nCcTeHTHbIN 7 1(14.3) — 5(71.4) — 1(14.3) —
MonupesncTeHTHbIN® 47 30(63.8) 2(4.3) 7(14.9) 8(17.0) — —
MIY-TB 134 126 (94.0) 2(1.5) 3(2.2) 3(2.2) — —
MNY-TB+AG/CP 54 45 (83.3) — 9(16.7) — — —
MNY-TB+FQ 26 26 (100.0) — — — — —
LNY-TB 27 26 (96.3) — 1(3.7) — — —

Wtoro 912 357 (39.2) 176 (19.3) 162(17.8) 83(9.1) 126 (13.8) 8(0.8)

*YCTOMYMBOCTb MUHUMYM K IBYM Npenapatam nepeoro paga, Ho He MJTY-Tb.

Tb = Tybepkynes; LAM = Latin-American Mediterranean; INH = usoHunasug; RMP = pudamnuuud; MNY-TB = Tb ¢ MHOXeCTBEHHOW NleKapCTBEHHON ycTonumBocTblo; AG/CP = niobon

VHBEKLIMOHHbIN aMUHOTIMKO3UA BTOPOrO PAfia UK KanpeoMuLIMH;
FQ = dropxuHonoH; LLNY-TB = T ¢ wrpokon nekapCcTBEHHO YCTONUNBOCTbIO.

PE3YJIbTATbI

M3 1371 60onbHOro Th, BbIIBNEHHOrO B DCTOHUM B TeyeHue 4-X NIeTHEero ne-
puofa npoBefeHna nccnepgoBanus, 1286 (93,8%) umenn Tb nerknx, 1080
(78.8%) 6binu BbisIBNIEHbI BNEPBbIE U PaHEE He Mosyyanu JiedeHvie NpoTu-
BOTYGepKynesHbiMi npenapatamu, 1066 (77,8% ot obLiero uncna) umenu
NnonoXuTenbHble KynbTypbl. M3 Hux y 917 (86,0%) 60nbHbIX B 6a3e faHHbIX
HauwroHanbHol pedepeHc-nabopatopun xpaHunucb VNTR-naTTepHb! Bbl-
[eneHHbIX N30NATOB. YAanocb NpocnefnTb CBA3b Mexay 60NbHbIM 1 MH-
dopmaLmeit o BblAeNeHHbIX y Hero nsonatax B 912 ciyyanx, BKovan fe-
BATb  GOJSIbHLIX,  3apPerncTPUPOBaHHbIX  ABaXAbl B  pe3ynbrate
BO306HOBNEHMs Tb.

Ypanocb onpepenuntb NPUHAANEXHOCTb K reHeTUYeCKOMY CeMencTBy
86,2% 13 912 n3onATos (cnyyaes). PacnpefeneHne cemencTs B 3aBUCUMO-
¢t oT crnekTpa T/IY npeactaBneHo B Tabnuue 1. Camas 6onbluas gons
nsonaTtoB (n = 357; 39,2%) npuHaanexana Kk cemenctsy Beijing. JlekapcT-
BEHHO UYBCTBUTESNIbHbIE M30SIATbI ObIIN PaBHOMEPHO pacnpefeneHbl no
yeTblpemM OCHOBHbIM cemeicTBam (Beijing, Haarlem, Latin-American-
Mediterranean [LAM] n Ural). Hanpotus, 60nbwnHcTBO n3onatos MJY- un
LLUY-TB npuHagnexanu k cemenctsy Beijing (94,0% un 96,3%, cooTBeTCT-
BEHHO). lMomMmMo 3Toro, NATb U3 cemu n30naToB ¢ RMP-MOHOpPe3nCcTeHTHO-
cTbto (71,4%) npuHapnexanu cemenctay LAM.

Bcero 6bino BbligeneHo 87 knactepos, obbeauHsaowmx 630 (69,1%)
nsonatoB (puc. 1). [lecaTb KnactepoB coctoanu n3 6onee yem 10 nsona-
TOB, UeTblpe Knactepa HacuuTbiBanu 6onee 20 nsonAtos. Camblil 6ONbLION
Knactep coctosn u3 178 nsonsatos wramma MtbC 15-9 Trna 100-32 cemeit-
cTBa Beijing no HomeHKknatype ctaHgapTHoro VNTR-tunuposanus;?'23 164
(92,1%) n3 Hux 6blnn MITY- nnu WNY-TB. HanpoTrs, BTOpoit No BenuuyrHe
Knactep coctoan m3 32 M30MATOB, OTHOCAWMXCA K cemenctsy LAM, 30
(94,0%) 13 KOTOpPbIX ObINM NeKaPCTBEHHO YYBCTBUTENbHbIMU. TpeTuii no
BeNMYMHe Knactep coctoan n3 30 N30NATOB APYroro wtaMma ceMencTBa
Beijing (MtbC 15-9 Tvn 94-32), 9 (30,0%) 13 Hux umenu MITY nnu LY.

CouvanbHo-aemorpaduyeckre GpakTopbl, CBA3aHHbIE C MOBbILLEHHbIM
pUCKoM GOpPMUPOBAHUA KnacTepa BKIIOYANN PYyCCKyl0 HaLMOHANbHOCTD,
OTCYTCTBME MOCTOAHHOIO MeCTa MMTENbCTBA, 3710yNoTpebneHre ankoro-
nem 1 npebbiBaHWe B MPOLLIOM B MeCTax JIMLEHNA cBOBOAbI; K dakTopam,
CBA3AHHbIM C MEHbLUMM PUCKOM GpOPMUPOBAHNA KaCTepOB, OTHOCUNCD:
MOXMSION BO3PacCT, MECTO POXKAeHMs — YKpanHa, MPUHaaNexHoCTb B 6eno-
PYCCKOW HaLMOHaNbHOCTH, NPOXKM1BaHWe B TapTy 1 HU3KMI ypoBeHb 0bpa-
30BaHuA (Tabnuua 2). KnuHnyeckumn daktopamu, CBA3aHHbIMU C MOBbI-
LIeHHbIM PUCKOM KnacTepu3auuu, Obin NoamMpesncTeHTHOCTb, MITY- n
LUNY-TB, a Takxe Hanuume BUY nHdekuymn (tabnuua 3). Cnyvan LLUY-TE

-TB 6binv noaBep»keHbl HambosbLeMy pucky obpasoBaHus Knactepa (OP
1,63, P < 0,001). BHenerouHbi Tb 6bin1 CBA3aH C MEHBLUMM PUCKOM 06pa3o-
BaHUA KnacTtepa.

PacnpepeneHve TpaHCMUCCUN MeXAY WHAEKCHbIMU CITyYasMu U BTO-
PUYHBIMU CIlyYasMKM MO Pa3HbIM BO3PACTHbIM rpynnam npefcTaBieHo Ha
puc. 2. Yale Bcero TpaHCMUCCKA OTMeYanach B Bo3pacTHou rpynne 30-39
net. BONbLWWHCTBO BTOPWYHbIX ClyYyaeB MPUXOAWUNOCh Ha 1L, B BO3pacTe
30-59 net.

OBCYXOEHUE

3T0 NnepBOe MONEKYNAPHO-3MMAEMMOSIONMYEeCKOoe NCCNefoBaHmne, NCMOosb-
3oBaBLee MeTof VNTR-TUNMPOBAHUA ANIA U3yYeHUA CBA3U Mexay 6orb-
HbIMU, X XapaKTeprcTukamu, wtammamm M. tuberculosis n obpasoBaHuem
KNacTepoB C Lenblo onpefeneHns, MMena v Mecto HefiaBHAA TPaHCMUC-
cus TBb. B xoae nccnepoBaHus 6bin cienaH pag BaXkHbIX BbIBOLOB.
Bo-nepBbiX, Npeobnafjann LWTaMMbl, OTHOCALMECA K CEMENCTBY
Beijing, KoTopble 6bIIM 0CO6EHHO CBA3aHbI C NeKapPCTBEHHON YCTONYMBO-
cTbto Tb. bonee 90% 60nbHbix MNTY-TB, MITY-TB ¢ AONONHNUTENBHOW YCTON-
YMBOCTbIO K NpenapaTtam BToporo psaaa u WNY-Tb 661 nHduumposaHb
LUTaMMamMu, OTHOCALMMUCA K cemencTtsy Beijing. CBA3sb mexay Taxkenom
NEeKapCTBEHHOM YCTOMYMBOCTbIO W MNPUHAANEXHOCTbIO K CeMencTsy
Beijing xopoluo n3BecTHa BO BceM MMpe;2425 B DCTOHUMN 3Ta CBA3b TaKKe
6bla fokasaHa B 2001r. Ha Npumepe 1M30nATOB OT 1994r.0 Takum obpa-
30M, HallW AaHHble AeMOHCTPUPYIOT HEMpPepPbIBHYO, MHOTOJIETHIO CTOW-
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Yuncno nsonatos B Knacrepe
PUCYHOK 1 Ywncno un pasmep KnactepoB y 60nbHbIX TybepKyne3om ¢

NONOXKUTENbHOW KyNbTypou, ICToHNA, 2009-2012.
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TABJINLUA 2 CoumanbHo-Aemorpaduryeckme xapakTeprucTmkm 605bHbIX TY6epKyne3om C NonoXMTENbHbIM MOCEBOM B
3aBUCUMOCTM OT KNacTepoB, DCToHusA, 2009-2012

SORT IT: T6 B BOCTOUYHOW EBPOIE, 2012-2014

Bcero CocTaBnaioT Knacrte
DakTop purcKa n n (%) OP (95%W) P 3HaueHne
Mon
My>ckon 638 449 (70.4) 1.07 (0.97-1.18) 0.20
KeHckun 274 181 (66.0) 1.0
Bo3spacr, net
+20 16 12(75.0) 1.01(0.75-1.35) 1.0
20-29 110 91 (82.7) 1.11(0.99-1.25) 0.10
30-39 178 144 (80.9) 1.09 (0.97-1.21) 0.14
40-49 200 149 (74.5) 1.0
50-59 198 142 (71.7) 0.96 (0.85-1.08) 0.53
60-69 101 59 (58.4) 0.78 (0.65-0.94) +0.01
=70 109 33(30.3) 0.41 (0.30-0.55) +0.001
CrpaHa poxpaeHus
JCTOHMA 772 550(71.2) 1.0
Poccua 96 62 (64.6) 0.91 (0.78-1.06) 0.18
YKpauHa 15 4(26.7) 0.37(0.16-0.87) +0.001
Benapycb 1 6 (54.5) 0.77 (0.45-1.32) 0.23
STHUYECKas NPUHALNEXHOCTb
DcToHel 515 348 (67.6) 1.0
Pycckuin 320 242 (75.6) 1.12(1.03-1.22) 0.01
Benapycb 19 8(42.1) 0.62 (0.37-1.06) 0.02
Mpouee 43 24 (55.8) 0.83(0.63-1.08) 0.12
MecTo xuTenbcTea
fopon 428 307 (71.7) 1.09 (1.00-1.19) 0.05
Ceno 452 297 (65.7) 1.0
Topopa npoXvBaHWA
TannuHH 269 198 (73.6) 1.0
Tapty 46 27 (58.7) 0.80 (0.62-1.03) 0.04
KoxTna-flpse 43 33(76.7) 1.04 (0.87-1.25) 0.66
Hapsa 45 30 (66.7) 0.91(0.73-1.13) 0.33
MapHy 25 19 (76.0) 1.03 (0.82-1.30) 0.79
YcnoBuma NpoxumBaHna
MocToAHHOE MeCTo XuTenbCTBa 804 541 (67.3) 1.0
HenocToAaHHOe MmecTO 64 54 (84.4) 1.25(1.12-1.41) +0.01
Kutenbcrea®
BOMXT 42 34(81.0) 1.20(1.03-1.40) 0.06
YpoBeHb 06pa3oBaHus*
HauanbHoe (4 ropa) 61 33(54.1) 0.76 (0.60-0.97) +0.01
OcHosHoe (9 net) 303 215(71.0) 1.00 (0.91-1.10) 0.99
CpepHee (12 neT) 476 338(71.0) 1.0
Bbicwee (>12 neT) 62 23(37.1) 0.89(0.73-1.08) 0.19
AnKorosnbHas 3aBUCKMOCTbS
Ja 421 325(77.2) 1.24(1.13-1.35) +0.001
HeT 464 290 (62.5) 1.0
HapkoTnueckas 3aBUCMOCTb!
[a 65 47 (72.3) 1.05(0.89-1.23) 0.57
Het 526 362 (68.8) 1.0
MpebbiBaHMe B MeCTax NMLLIEHNA
cB0o6ObI
fa 171 137 (80.1) 1.19(1.09-1.30) 0.001
Het 688 463 (67.3) 1.0

* JIMLo, NPOXMBalOLee Mo pasHbIM agpecam, 6e3 NOCTOAHHOrO MecTa XUTebCTBa.

1 Jlnuo, npoxuBatoLee Ha ynuLe 1/vnv nputote.

F KonnuecTtBo net nocelleHnsa yuebHbIX 3aBefjeHuin.

§ PerynapHoe notpebneHue ankorons.

94 PerynapHoe ynotpebneHve HapKOTVKOB.

OP = oTHOwWeHMe puckos; IV = poBepuTenbHbIN NHTEPBa.
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KOCTb 3TOW CBA3M B DCTOHUN. [IpyrM MHTEPEeCHbIM, HO HEOXKMAAHHbIM Bbl-
yto  Hebonbwoe  uuUCIo

BOIOM

cTano

TO,

MonekynapHas asnuaemunonorna B 3ctoHnu, 2009-2012

TABJINLIA 3 KnuHMYecKme xapaKTeprcTMKM 60NbHbIX TYOepKyne3oM C NMonoX1TENbHON
KynbTypoW B 3aBUCMMOCTU OT KNacTepoB, SCToHnA, 2009-2012rr.

Bcero  BxopAT B Knactepbl
QaKTop prcka n n (%) OP (95%1) P 3HaueHune
Tun Tb
JleroyuHbin 725 513(70.8) 1.0
BHenerouHbiii 32 8(25.0) 0.35(0.19-0.65) +0.001
O6a 148 105 (70.9) 1.00 (0.90-1.12) 0.96
Kateropua Tb
BriepBble BbISBAEHHDII 752 507 (67.4) 1.0
Peungus 100 76 (76.0) 1.13(1.00-1.27) 0.08
JNeueHvie nocne 28 22(78.6) 1.17(0.95-1.42) 0.22
HeabGEeKTUBHOrO NeyeHns
JleueHue nocne NAH 32 25(78.1) 1.16 (0.96-1.40) 0.20
CneKkTp nekapcTBeHHOM
YCTOMYMBOCTU
YyBCTBUTENbHBIN 602 355 (59.0) 1.0
INH-MOHOpe3nCTeHTHOCTD 15 11(73.3) 1.24 (0.91-1.70) 0.30
RMP-MOHOPE3NCTEHTHOCTb 7 4(57.1) 0.97 (0.51-1.85) 1.00
MonupesncreHTHOCTL* 47 38(80.9) 1.37(1.18-1.60) +0.01
MNY-Tb 144 122(91.0) 1.54 (1.42-1.68) +0.001
MIY-TB+AG/CP 54 50(92.6) 1.57 (1.42-1.74) +0.001
MIY-TB+FQ 26 24(92.3) 1.57 (1.38-1.78) +0.001
Lny-T6 27 26 (96.3) 1.63 (1.48-1.80) +0.001
TectnpoBaHue Ha BUY
NpPOBOANSIOCH
MonoxuTenbHbI 107 90 (84.1) 1.23(1.12-1.36) +0.001
OTpuaTenbHbIn 757 517 (68.3) 1.0

*YCTOMUYMBOCTb MUHMMYM K IBYM Npenapatam nepeoro paga, Ho He MJTY-Tb.
Tb = Tybepkynes; OP = oTHoweHWe puckos; IV = poBepuTenbHbiil uHTepBan; NAH = notepa Ana AanbHemwero

TB C MHOXeCTBEHHOW NleKapCTBEHHOM
ycToinumBocTblo; AG/CP = no60i MHBEKLUVOHHbIA aMUHOINKO3MA BTOPOro pafa WM KanpeomuuuH; FQ =

HabnogeHns; INH = un3oHuasug;

RMP = pudamnuumnn; MNY-TB

dTopxmHonoH; LWIY-TB = Tb ¢ uMpOKOW NeKapCTBEHHOI YCTONUMBOCTbIO; BAY = Brpyc ummyHopedvumTa yenoseka.

Uncno BTOPUUHDBIX Cy4aes

PUCYHOK 2 PacnpepeneHvne TpaHCMUCCMM TybepKynesa Mo BO3pacTHbIM rpynnam
WNHIEKCHbIX CNly4yaeB 1 BTOPUYHDBIX CJlyyaeB, IcToHuA, 2009-2012.

N30J1IATOB
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RMP-MOHOpPEe3MCTEHTHOCTbIO OTHOCUAINCD B OCHOBHOM K cemeinctey LAM

C (5/7). CronT OTMETUTD, UTO 4/5 N301ATOB ObIIN pacnpeseneHbl Mo ABYM
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Knactepam, a oanH nmen yHukanbHbin VNTR-naTTepH. 370 yKasbiBaeT 1 Ha
HeaasHIoto TpaHcMmmccnio RMP-moHopesncTeHTHoro Tb 1 Ha He3aBucnmoe
pa3BUTME AAHHOTO CMeKTpa YCTOMYMBOCTU. TeM He MeHee, 6oJibHble C
RMP-moHOpe3ncTeHTHOCTbIO HyXfatoTca B neyeHun MJ1Y-TB, a He B npe-
naparax nepBoro psAAa,2s yto ykasblBaeT Ha HeobxoAMMocTb Gonee npu-
CTanbHOr0 MOHUTOPVHIA AaHHOTO TWMa NeKapCTBEHHOW YCTONYMBOCTY B
6ynyLiem.

Bo-BTOpbIX, 6onee 70% N30MATOB BXOAUIN B KNacTepbl, YTO FOBOPUT O
BbICOKOM YpPOBHe HefjaBHelt TpaHcMmuccum T B coobLyecTse. 3To CyLiecT-
BEHHO BbllLe NoKa3aTesiell OCHOBaHHbIX Ha aHanu3e cinyyaes 20 -1 feTHew
HaBHOCTU (49%).1° BaxKHO TO, UTO ObINN BbIAENEHBI KNTACTEPbI, MO3BONIAIO-
Wu1e npeanosioKNUTb Hanmume Lenoyek TPaHCMUCCUKM, COCTOALMX W3
6onbwux rpynn =10 yenosek. Camblii 6onblIoi Knactep -178 nsonAatos
6bl1 NpeACTaBNeH WUTaMMOM ceMelncTBa Beijing, koTopbiii No nocnegHum
oTyeTam ABMAETCA OCHOBHbIM MCTOYHMKOM M/LLTY-TB B cTpaHax EBpo-
nerickoro Coto3a.?’ B 3ToM camoM KpynHOM Knactepe pacnpocTpaHeH-
HocTb M/LUNY-TB npesbicna 90%. 3T0 roBopuT 06 aKTUBHOM, LUIMPOKOM
pacnpoctpaHeHun M/LLUMY-TE knoHoB m3onatoB M. tuberculosis cemeir-
cTBa Beijing B 3CTOHMK, UTO BbI3bIBAET CEPbE3HYIO 03a60UYEHHOCTb 1 FOBO-
pUT 0 HEOBXOAMMOCTI HOBbIX Mep NMPOPUNAKTUKM PacnpOCTPaHEHNA VH-
dekumn B mnccnegyembix nonynaumax. OgHako npeobnapaHne AaHHOTO
knactepa Beijing 100-32 1 BoobLe n3onatoB cemencTaa Beijing o3Havaer,
YTO Mbl JOJIKHbI C OCTOPOXKHOCTbIO TPAKTOBaTb pPe3ynbTaThl KnacTepu3a-
LMW C TOYKU 3PEHNA BO3MOXHOCTY HeflaBHel TpaHCcMmccumn. HecmoTpsa Ha
BbICOKYI0 JUCKPUMUHMPYIOLLYIO CMNOCOBHOCTb, 24-X nokycHoe VNTR-Tunu-
poBaHMe He obnafaeT [JOCTaTOUHBIM pa3pelleHneM AJis TOYHOro pasnu-
YeHUA 6MIM3KO CBA3AHHbIX KMOHOB, COCTABAANWMX MOMYAALMIO WTamMa
Beijing, no cpaBHeHuto ¢ IS6110-RFLP nnun ¢ ncnonb3oBaHvem [OMNOJHU-
TenbHbIX runepsapuabenbHbix VNTR nokycoB.828 Takum o6pa3om Halua
oLeHKa HeflaBHel TPaHCMUCCUUN MOXKET OblTb Cierka 3aBblLLEHHON.

B-TpeTbux, Mbl yCTaHOBWUAN, YTO OMpeAesieHHble coumnanbHo-gemorpa-
duyeckne n KnMHMYeckne GakTopbl UMENN CUNbHYIO CBA3b C GOPMMPOBa-
HMeM KnacTepoB, YTO yKasblBaeT Ha TO, YTO BblfesieHHble KacTepbl AO-
BOJIBHO TOYHO OTpaXkaloT HeAaBHIOW TpaHcmuccuio. K Takum dakTopam
OTHOCKNIOCb OTCYTCTBME NOCTOAHHOIO MeCTa XMTeNbCTBa, 3n10ynoTpebie-
HMe anKkoronem, npebbiBaHVe B MPOLUIOM B MeCTax JIMLleHna cBOO6OAbI v
Hannuune nonupesncteHtTHoro T6, MJTY- nnu WNY-TB nnn BUY-undekunn.
Torpa Kak cBA3b mexay GopMMpOoBaHMEM KnacTepoB 1 npebbiBaHVEM B
MeCTax NUWeHns cBo6OAbl, ankoronbHon 3aBucumocTbio, M/LUNY-TE n
BUY nHbeKLmen xopollo n3BecTHa, 230 ¢BA3b C Apyrumun Gaktopamu ele
He n3y4yeHa. OfHaKo, KaXeTca JIOTMYHbIM, YTO LA, He UMeloLMe NoCTo-
AHHOrO MeCTa XMUTENbCTBa, MOLBEPXKeHbI 6onbluemy puUcKy pas3sutua Tb3!
MOryT ¢popmmMpoBaTb pe3epByap UHOEKLUN 1 CocobCTBOBaTbL ee Aanb-
Henwewn TpaHCcMUccMn. Ham He M3BeCTHO O MpeAbIAyLLMX OTYeTax O CUJlb-
HOW CBA3WN MeXAy MONMPE3NCTEHTHbIM Tb 1 HefaBHeN TpaHCMUCCUEN.
BONbLIMHCTBO MONMPE3NCTEHTHBLIX W30MATOB BXOAWIW B KnacTepbl U
TaKkXKe NprHagnexanu cemencTsy Beijing. 3To BaXHO, T.K. NONMpPe3nNCTeH-
THble WTaMMbl Beijing 6binn accoummpoBaHbl C PUCKOM HapacTaHus Je-
KapCTBEHHOW YCTONYMBOCTM BMOTb A0 pa3suTtua MJTY-TB.32 Tostomy
nyT TPAHCMUCCUM MOSIMPE3UCTEHTHBIX LWMAMMOB TakKe HeobXoAMmo
TLaTe/IbHO KOHTPONIMPOBATb.

B-ueTBepTbIX, Mbl OGHAPYXWNK, UYTO onpefeneHHble GpakTopbl ObiNM
CBA3aHbl C MEHBLUNM PUCKOM HeflaBHelN TpaHCMUCCHK. Y 60NbHbIX BHene-
royHbiMm Tb prck HepaBHeN TpaHCMUCCUM Obin Ha 65% MeHbLe, Mo CpaB-
HeHMIo ¢ 6oMbHbIMU TB nierkux, Uto oTpaxkaeT NpeobnapatoLLyio HemHbek-
LMOHHY0 Npupoay BHeneroyHoro TB. Y 60/bHbIX, pOXKAEHHbIX B YKpauHe,
puck GopMUPOBaHMA KNacTepoB Oblsl CYLECTBEHHO HUXE, BO3MOXHO 13-
3a TOro, YTO eLle Ha PofMHe OHM NprobpeTatoT naTeHTHyto T nHbeKuuio,
KOTOpasa aKTMBMpPYeTCA nocne nepeesfa B JCTOHMIO. [loxunon Bospact
6b11 Takke GakTOpPOM, CBA3AHHBIM C CYLLEeCTBEHHO MEHbLUUM PUCKOM He-
[aBHel TPaHCMMUCCUK, YTO MOXET ObiTb OTPaXXeHVEM ycunamBatoLienca
N30MALMMN NOXKMABIX JIIOAEN B COBPEMEHHOM obLiecTBe.

SORT IT: T6 B BOCTOUYHOW EBPOIE, 2012-2014 S42

CVNbHOWN CTOPOHON MCCNefoBaHUA Obiflo 6OMbLIOE YMCIO BKIKOYEH-
HbIX B UCCeAoBaHMe GOMbHbIX, OOLeHaLMOHaNbHbI OXBaT NCCNefoBa-
HWA N HTerpauma MONeKynAPHO-INMAEMNONOTNYECKNX JaHHbIX B aHan3
baKTOpOB pUcKa nporpammbl 60pb6bl ¢ Th. MpoBeaeHVe nccnefoBaHNA 1
OTYETHOCTb MO HEeMy COOTBETCTBOBA/IM MEXAYHAapOAHbIM peKoMeHAa-
LMAM MO OTYETHOCTU O HabNAATENbHbIX NCCNE0BaHNAX. 3334

Mmeno mecTto ABa orpaHunyeHus. Bo-nepBbix, He NPOBOAUIOCH MOA-
POGHOrO 3MNMAEMUOSIOTMYECKOrO N3YYeHNA KOHTAKTOB; MO3TOMY MeXa-
HM3M TPaHCMUCCUW OT YesloBeKa K YenoBeKy BHYTpM KfacTepa ocTaeTca
HeACHbIM. Bo-BTOpPbIX, AN1A KNacTepHOro aHanm3a v onpefeneHva NpuHag-
NEXHOCTU K FeHeTMYEeCKOMY CEMECTBY Mbl MCMOb30BaIv TONbKO AaHHble
VNTR-TunupoBaHusa. CnonnroTunnpoBaHmne, KOTOPoe UMEETCA, HO B Ha-
cTOALLEee BPeMaA He MCMOosb3yeTcAa B ICTOHUU, U JOMOSTHUTENIbHOE NCMOSb-
30BaHve VNTR-TUNMpoBaHNA runepBaprabenbHbiX NOKYCOB K30AATOB
Beijing no3eonuno 6bl ¢ 6osbLUeN TOYHOCTbIO ONpefennTb NPUHAANEXK-
HOCTb K CemMeicTBy U obecneumnsio bl TOUHYIO ANCKPUMUHALMIO ClyYaeB
BHYTPM KnacTepa.?83> OfHaKo, KaK y>ke roBOpuioch Bblille, MPOBeAeHHbIN
Hamu aHanu3 $akTopoB prcka GOPMMPOBAHUA KNacTepoB NO3BOJAET C
60nbLUION fonei YBePeHHOCT CYyAnTb O NUAEMUONOTMYECKON 3HAUMMO-
CTV BblAENIEHHbIX K/1aCcTePOB.

Hanbonee BaKHbIM 3HaueHMeM [AaHHOTO WUCCIefOBaHUA ABNAETCA TO,
YTO OHO MOKa3ano 3HaYMMOCTb MOMEKYNAPHOW 3NNAEMMONOTN ANA MO-
HUMaHVA MeXaHW3MOB pacnpocTpaHeHuA anuaemun Tb B IcToHUM n, B
YaCTHOCTW, TPAHCMUCCUN NPeACTaBAALMNX Hanbonbluyo yrposy ¢opm
MNY- n WNY-TB. BaxkHO npogonmkaTb NOAAepKKy AaHHOW 06MacTu, ocy-
LeCcTBNATb UHBECTULMI B TEXHONIOTUM MONEKYNIAPHOW SNNAEMUONOTUN 1
fanee ykpennAtb cBA3b ¢ HIT.

B 3aknioueHve oTMeTUM, Mbl MOKasanu, YTo B ICTOHUN MMeeT MecTo
BbICOKasA W, Noxanyi, Habupaiowwas Temnbl TpaHcmmccna Th ocobeHHo B
onpefeneHHbIX rpynmnax BbICOKOro pucka, 4to obycnosneHo M/LWNY-TB n
NPVHaANEeXHOCTbIO BblAeNAeMbIX U30ATOB K cemencTsy Beijing.
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