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Assessment of TB-HIV co-infection
according to the drug resistance profile

! Nicolae Testemitanu State University of Medicine and Pharmacy,
Chisinau, Republic of Moldova

2 HSET «Bukovinian State Medical University», Chernivtsi, Ukraine

TB-HIV co-infected patients have a greater risk for multidrug-resistance, that in association with lower
cure rates and higher mortality endanger disease control. Objective — to perform a comparative assessment of
TB-HIV co-infected patients according to the first-line anti-tuberculosis drug resistance profile.

Materials and methods. A retrospective selective, descriptive study targeting risk factors, biological,
social, epidemiological peculiarities, case-management, diagnosis radiological aspects and microbiological
characteristics of 248 patients with TB/HIV co-infected registered in Chisinau city from 2010 to 2015 was
performed distributed in a confirmed or presumptive drug-susceptible tuberculosis group of 161 patients and
confirmed MDR-TB group of 87 patients.

Results and discussion. Two third of patients were men, had less than 45 years old and the most of them
were from urban districts. One third of the total sample was detected by primary health care and one third by
the pulmonologist. Symptomatic patients were the majority of the total sample and by annual screening were
detected only a small number of cases. The prevalent high risk was the previous history of tuberculosis and the
low rate of infectious contact demonstrated poor screening in high risk groups. The majority were treated
according to the regimen of drug-susceptible TB, despite the differences in the drug resistance profile. Low
treatment outcome in both groups and high rate of death demonstrated poor case-management of the TB/HIV

co-infected patients.

Conclusions. Low treatment outcome in both groups and high rate of death demonstrated poor case-

management of the TB/HIV co-infected patients.

Key words
HIV, tuberculosis, risk factors, outcome.

In 2014, there were registered 9.6 million new cases
of tuberculosis, of which 1.2 million were among
people living with HIV [7, 8]. The risk of developing
tuberculosis is estimated to be between 26—31 times
higher in HIV infected people. Infections
(opportunistic and others) are the major cause of
death in people living with HIV [2, 3]. The patients
TB-HIV co-infected have a greater risk to acquire
multidrug-resistance, that in association with lower
cure rates and higher mortality endanger disease
control [4]. In the Republic of Moldova there is a
continuous worsening of the epidemiological indices
of TB-HIV co-infection [1, 5, 6]. Between 2011 and
2015 the rate of HIV infection among tuberculosis
new cases encreased in Chisinau and at the national
level with 2.6 %: 2011 — 5.0 %, 2012 — 5.0 %, 2013

©E.B. NecHik, J1.[l. Topopiko, 2017

—2.2%,2014 —5.3%,2015 — 7.6 % in Chisinau and
2011 — 5.1 %, 2012 — 5.1 %, 2013 — 5.2 %, 2014 —
6.5 % and 2015 — 7.7 % in entire country. The rate
of HIV infection in new and relapsed cases increased
evidently in Chisinau with 2.3 %: 2011 — 4.6 %, 2012
— 4.4 %, 2013 — 2.9 %, 2014 — 5.5 % and 2015 —
6.9 % and with 2.9 % in the entire country: 2011 —
5.2%,2012 —5.3 %, 2013 — 5.9 %, 2014 — 7.2 % and
2015 — 8.1 %. The rate of TB-HIV co-infected cases
among died patients showed an increased tendecy in
Chisinau with 4.2 %: 2011 — 11.9 %, 2012 — 13.8 %,
2013 — 9.2 %, 2014 — 16.0 % and 2015 — 16.1 % as
well as in the entire country with 5.3 %: 2011 —
15.4 %, 2012 — 12.8 %, 2013 — 11.8 %, 2014 —
20.8 % and 2015 — 20.7 % [1]. Compared to drug-
susceptible tuberculosis, MDR-TB shows differences
in treatment outcome due to particular risk factors
associated to each type of drug-resistance. The aim
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of the study was to perform a comparative assessment
of TB-HIV co-infected patients according to the
first-line anti-tuberculosis drug resistance profile.
Objectives were: 1. Assessment of general, socio-
economic and epidemiological risk factors of
TB-HIV co-infected patients. 2. Evaluation of case-
management, diagnosis, radiological aspects and
microbiological characteristics of TB-HIV co-
infected patients with susceptible and multidrug-
resistant tuberculosis. 3. Establishement the factors
influencing the final treatment outcome.

Materials and methods

It was performed a retrospective selective, descrip-
tive study targeting social, demographic, economic
and epidemiological pecualiarities, case-manage-
ment, diagnosis radiological aspects and microbio-
logical characteristics of 248 patients with tubercu-
losis-HIV co-infection registered in Chisinau city
in the period 2010—2015. The electronic system for
monitoring and follow-up of tuberculosis cases
(SIME TB) was used for the patients selection.
According to the national policy all tuberculosis
patients were counseled and tested for HIV markers.
The diagnosis and case-management of HIV infec-
tion was established by the referral specialist in
infectious diseases. The inclusion criteria in the
study were: age > 18 years old, tuberculosis diag-
nosed by the pulmonologist, HIV-infection diag-
nosed by the specialist in infectious diseases, patient
hospitalized in the Clinical Municipal Hospital of
Phtysiopneumology during the period 1.1.2010—
31.12.2015, signed informed consent. The total
sample was divided in two groups: 1% group was
composed by 161 patients with non MDR-TB and
the 2" group included 87 MDR-TB patients. So, the
rate of MDR-TB/HIV patients constituted 35.08 %
of the total sample. The investigational schedule
determined demographic, social and epidemiological
data: sex (male/female ratio), age (distribution in
age groups), demographic characterstics (urban/
rural residence, homeless status), socio-economic
status, health and social insurance status, migra-
tional and detention history, presence of high risks,
patient’s case-management, treatment type, adverse
drug reactions, final outcome. All selected patients
were diagnosed and managed according to the
national policy. Statistic analysis was carried out
using the quantitative and qualitative research
methods. Statistical survey was performed using
Microsoft Excel XP soft.

Results and discussion

The total group distribution according to the
microbiological results established that each third
case was microscopic positive for acid-fast-bacilli

(AFB) and each second patient had positive cultures
on the conventional media. In one half of microsco-
pic positive subgroup were identified till 9 AFB per
microscopic field and one half of the total group had
higher bacillarity. Repartition of culture positive
results identified a similar distribution of all three
positive results. No statistic difference was es-
tablished between the rate of positive results on the
microscopic examination and culture on the con-
ventional media. A lower proportion had molecular
genetic investigation performed due to its national
implementation since 2014. In the 1°t group were
included patients with confirmed or presumed drug
susceptible tuberculosis as well as a limited number
of mono- and poliresistant tuberculosis (excluding
rifampicine resistance). In the 2 group were
selected patients with confirmed drug resistance,
two third being resistant to all 1+ line anti-TB drugs:
isonizid (H), rifampicin (R), streptomycin (S),
ethambutol (E) and one fifth — to three anti-TB
drugs (H, R, S). In 1 (1.15 %) case was identified
extensive drug resistance.

Studying case-management was identified that
primary health care detected 94 (37.91 %) patients
and specialized level (pulmonologists) detected 89
(35.89 %) patients. Symptomatic patients were 154
(62.09 %) cases (table 1). From the total number of
symptomatic patients one half of the subgroup was
detected by the general practitioners and one half
by pulmonologists. By screening method (annual
chest X-ray) was identified a small rate of patients.
Direct addressing to the specialized clinical ser-
vices was used by each fifth patient, due to high
proportion of retreated cases. Distribution in case-
type according to the WHO definitions established
that one third of patients (87 (35.08 %) cases) were
included in re-treatment regimens, most of them
being relapses and patients with previous therapeu-
tic drop-up. A limited number of cases was diagno-
sed after death or transferred from other country
during the anti-TB treatment (table 2).

Distributing TB/HIV patients in high risk groups
it was established that the most prevalent epide-
miological risk factor represents the history of a
previous anti-TB treatment, followed by the his-
tory of detention, probably linked with the illicit
drug use. The history of migration in last 12 months
was identified in one fifth part of the group. Lack of
health insurance and social security identified in the
majority of patients demonstrated their social vul-
nerability associated to the unemployment. Social
conventional income had only a small rate of the
group, despite the fact that drug-resistant tubercu-
losis and advanced clinical stage of the AIDS
allowed patients to receive the social income. Low
rate of identified closed contacts showed poor qua-
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Table 1. Distribution of TB-HIV patients by microbiological features, p (%)

Characteristics Total sample (n = 248) Puate
Microbio-logical test ~ Microscopic positive, including: 80 (32.25) >0.05
results 1—9 AFB/100 MF 44 (55.00)
1+ 9 (11.25)
2+ 8 (10.00)
3+ 19 (23.75)
Culture positive 119 (47.98)
1+ 38 (31.93)
2+ 44 (36.97)
3+ 37 (31.09)
MGT test results GeneXpert MTB/Rifampicine positive 48 (19.35) >0.05
GeneXpert MTB/Rifampicine positive, resistant 26 (10.48)
2" group HRSE resistance 66 (75.86) N/A
MDR-TB HRS resistance 19 (21.94)
(n=87) HRE resistance 2 (2.29)
1+ group HS resistance 5(3.11)
(n=161) H resistance 3 (1.86)
Confirmed 1+ t drug-line susceptibility by DST 22 (13.66)

Note. AFB — acid fast bacilli; MF — microscopic field; MGT — molecular genetic test, isonizid (H), rifampicin (R), streptomycin (S), ethambutol (E);

DST — drug sensitivity testing; N/A — non available.

Table 2. Case-management of TB-HIV patients, p (%)

Health level Detection ways Total sample (n = 248) Puate
PHC Detected by GPs-symptomatics 78 (31.45) >0.05
Detected by GPs-screening of HRG 36 (14.51)
Specialised level Detected by SP-symptomatics 76 (30.64)
Detected by SP-screening of HRG 13 (5.24)
Hospital Direct addressing 45 (18.14)
New case First time diagnosed 158 (63.71) N/A
Retreatement Relapse 40 (16.13)
After previous treatment failure 15 (6.05)
After treatment default 32 (12.91)
Other Post-mortem diagnosis 2 (0.81)
Transferred from abroad 1.(1.41)

Note. Applied statistical test: paired simple T — test; P — probability; PHC — primary health care level; GPs — general practitioner; HRG — high

risk groups.

lity of the epidemiological cross-examination,
rather than to the lack of closed (family) contacts.
So, the distribution of patients with TB/HIV estab-
lished the primary target groups in frame of which
must be performed awareness, education, and
improvement of health behavior are social and eco-
nomical vulnerable groups, migrants, homeless and
individual with the history of epidemiological
threatened (table 3).

Sex distribution identified that in the 1% group
composed by non-MDR-TB/HIV patients the ma-
le-female ratio was 2.22/1 and in the 2™ group
(MDR-TB/HIV) was 2/1. No statistic difference
between groups was identified regarding the distri-
bution of patients in age groups. It was identified

the predominance of the 35—54 years group in both
samples, following by the 18—34 years group.
However patients from 18—34 years group were
more frequent in the 2 group and patients from
35—54 years group were more frequent in the
1+ group. Distribution of patients according to the
demographic characteristics identified that patients
from urban districts predominated in both groups
but a higher proportion was identified in the
2 group. Homeless status was established in the
each fifth patient of both groups. So, distributing
patients according to the biological characteristics
it was argued that HIV infected men had the same
probability to get susceptible or resistant tubercu-
losis as women, but young individuals and those
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Table 3. Distribution of TB-HIV patients in high risk groups, p (%)

Risk factors Parametres Total sample (n = 248) Puatee
Social-epidemiological ~ History of migration 35 (14.11) >0.05
History of detention 48 (19.35)
Epidemiological Closed TB contact 14 (5.65)
Previous treated for TB 90 (36.29)
Social Lack of health and social insurance 219 (88.31) N/A
Disease disabled (conventional income) 33 (13.31)
Mlicit drug use (in life history) 20 (8.06)
Homelessness 42 (16.93)
Note. Applied statistical test: paired simple T — test; P — probability.
Table 4. Distribution of TB-HIV patients by demographic data, p (%)
Parametres 1 group (n =161) 2" group (n = 87) Puate
Sex Men 111 (68.94) 58 (66.67) >0.05
Women 50 (31.05) 29 (33.33) > 0.05
Age groups  18—34 years 55 (34.16) 41 (47.13) >(0.05
3554 years 96 (59.62) 44 (50.57) >0.05
> 55 years 10 (6.21) 2(2.29) >0.05
Residence  Urban 126 (78.26) 74 (85.07) > (.05
Rural 35 (21.74) 13 (14.94) > (.05
Other Homeless 27 (16.77) 15 (17.24) >0.05

Note. Applied statistical test: paired simple T — test; P — probability.

from urban disctricts had higher frequence of drug-
resistant tuberculosis (table 4).

Identifying the clinical radiological forms of pulmo-
nary tuberculosis it was established that pulmonary
tuberculosis was diagnosed in the majority of cases
from both groups, but more frequently in the 2 group.
It is explained by the fact that multidrug-resistance is
established by the conventional microbiological meth-
ods that are almost positive in sputum samples.
Patients with extra-pulmonary tuberculosis were
included in the 1+ group due to the establishment of
the presumptive drug-susceptible tuberculosis. It is
important to note that one third of pulmonary tuber-
culosis cases had disseminated form identified as a
hallmark of TB/HIV co-infection. A limited number
of generalized tuberculosis was identified (table 5).

The majority of patients from the 1+ group were
treated with the 1+ line anti-TB drugs according
to the standard regimen for drug-susceptible tuber-
culosis and a lower proportion were treated accord-
ing to the retreatment regimen. The successful
outcome was registered in one half and died one
third of the group. The most of patients from the
2" group were treated starting with the onset till
the availability of conventional culture drug sen-
sitivity testing with: 1+ line drugs. Only a limited
number received from the onset an adequate treat-
ment for MDR-TB. In 2 (2.29 %) patients were

registered major drug adverse reaction. In conse-
quence the successful ending was established in a
lower proportion and death was registered in aver-
age one half of patients. Is continuing DOTS-Plus
regimen for MDR-TB every fifth patient (table 6).

Conclusions

TB/HIV represents an important public health
problem in the Republic in Moldova, due to the high
rate of multidug resistance.

Microbiological positive patients constituted
almost one half of the total sample of TB/HIV
patients and one third was identified infected with
multidrug resistant strains.

Two third of patients were men, had less than
45 years old and the most of them were from urban
districts.

One third of the total sample was detected by
primary health care staff and one third — by the
specialists in pulmonology.

Sympotmatic patients were the majority of the
total sample and by annual screening were detected
only a small number of cases despite the fact that
HIV-infected individuals are included in the high
risk groups.

The major rate in the frame of high risk groups
was established regarding previous history of tuber-
culosis.

28
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Table 5. Distribution of TB-HIV patients by forms of tuberculosis, p (%)

Parametres Type 1 group (n = 161) 2" group (n=87) P
New case First time diagnosed 110 (68.32) 43 (49.42) >0.05
Retreatement Relapse 24 (14.91) 16 (18.39) > 0.05
After previous failure 6(3.72) 9 (10.34) > (.05
After treatment default 21 (13.04) 19 (21.84) > (.05
Forms Pulmonary TB, including 142 (88.19) 84 (96.55) > (0.05
of pulmonary TB PIT 102 (71.83) 66 (78.57) >0.05
(n=142) PDT 39 (27.46) 14 (16.67) >0.05
FCVT 1(0.71) 4 (4.76) >0.05
Generalised TB 3(1.86) 1(1.15) >0.05
Extrapulmonary TB  Extrapulmonary TB including 16 (9.94) 2(2.29) >0.05
(n=16) TB pleuresy 3(18.75) 1(50.0) N/A
Tracheobronchic TB 1(6.25) 1 (50.0) N/A
TPLN 2 (12.5) 0 N/A
TILN 5(31.25) 0 N/A
CNST 4 (25.00) 0 N/A
OAT 1(6.25) 0 N/A

Note. Applied statistical test: paired simple T — test, P — probability; PIT — pulmonary infiltrative tuberculosis; PDT — pulmonary disseminated
tuberculosis; FCVT — pulmonary fibro-cavernous tuberculosis; NT — nodular tuberculosis, tracheobronchic TB; TILN — tuberculosis of intrathoracic
lymph nodes; TPLN — tuberculosis of peripheric lymph nodes; OAT — osteoarticular tuberculosis; CBST — central nervous system tuberculosis;

N/A — non-available statistical assessment.

Table 6. Distribution of TB-HIV patients by treatment types and final outcomes, p (%)

Parametres Type 1t group (n = 161) 2" group (n=87) P

Treatment regimen New case 130 (80.75) 54 (62.07) <0.01
Retreatment 27 (16.77) 27 (31.03) <005
DOTS-Plus 0 6 (6.89) >0.05
Individualised 4 (2.48) 0 > (.05

Treatment outcome  Success 85 (52.79) 14 (16.09) <0.001
Died 50 (31.06) 37 (42.53) >0.05
Failed 4 (2.48) 5(5.74) >0.05
Lost to follow-up 6(3.72) 4 (4.59) >0.05
Continue DOTS-Plus 0 20 (22.98) N/A
Continue individualized regimen 2 (1.24) 1(1.15) > (.05
Transferred/left the country 14 (8.69) 7 (8.05) >0.05

Note. Applied statistical test: paired simple T — test; P — probability.

Low rate of identified TB contact demonstrated low
quality of the screening in high risk groups (both HIV-
infected and contacts from the infectious clusters).

The majority of patients from both groups were
treated according to the drug-susceptible regimen,

despite the differences in the drug resistance
profile.

Low treatment outcome in both groups and high
rate of death demonstrated poor case-management
of the TB/HIV co-infected patients.

Kouduaikry inrepeciB Hemae. Yuacts aBropiB: KomHueniis i ausaiin gocaimkennss — E.B. Jlecnix, JI.JI. Tomnopiko; 36ip marepiany —
E.B. Jlecuik; 06po6ka matepiany — E.B. Jlecnik, JI./I. Tonopiko; Hamicants tekcty — E.B. JlecHik, JI.J[. Togopiko; CTaTHCTUYHE OTIPAITO-
Banng ganux — E.B. Jlecnik, JI./l. Tonopiko; penaryBanns tekcty — E.B. Jlecwix.
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E.B. JlecHik?, J1.[L. Topopiko?

1 lepxaBHuit yHiBepcuTeT MeanumHm i dpapmauii imeHi Hikonas TectemiuaHy, Knwunis, Pecnybnika Mongosa
2 BAH3 YkpaiHn «byKOBMHCbKNIT fiepxKaBHUIA MeANYHUIA yHiBepCUTET», YepHiBui

Ouinka TB/BIJI xo-indexuii BiAMoBiAHO A0 MPodinio nikapcbKoi CTiKoCTi

[Manientn 3 komop6ianictio BIJI/TH Mators Gibinuii pusuk a7t (opMyBaHHS MHOKUHHOI JIKapChKOI
CTIHKOCTI, 10 B acOINaIlil 3 HIZKYUM TTOKAa3HUKOM e(heKTUBHOCTI JIKYBAaHHA CTAHOBUTH 3aTPO3Y IMOIO
eeKTUBHOTO TTO/IAJIaHHsT TYOEePKYJIbO3HOI iH(MEKIIT Ta BIVIMBAE HAa 3POCTAHHSI TOKa3HUKA CMEPTHOCTI.

Mema po6omu — 110piBHsIbHA OIIHKA (POPMYBAHHSI PE3UCTEHTHOCTI 10 TPOTUTYOEPKYIbO3HUX TIperia-
paTiB TepIoro psay y NarienTiB 3 moeananoio indexitieio Th/BIJL.

Mamepianu ma memoodu. PeTpocrieKTUBHE OIMCOBE JOCITIFKEHHS, CIIPsIMOBaHe Ha (haKTOPU PHU3KKY,
610JI0TIYHI, COI[iaIbHi, eImieMioIoriuHi 0COOIMBOCTI; YIIPABIIHHS PEeCTPAIiCIo BillaAKiB; METOIH IIPOMEHE-
BOI IIarHOCTUKH, MiKpOOIoJIOTiuHi XapakreprucTiky 248 narientis 3 komopbignictio TH/BIJI, 3apeectpo-
Banux y micti Kummresi 3 2010 o 2015 pik. Bynu chopmosani 2 rpymu: 161 marienT saraabHol BUGIpKu 3
Gy TIIUBUM TYOEPKY/Ib030M Ta TpyTia 3 87 MAIlEHTIB 3 MyIBTHPE3UCTEHTHUM TYOEPKYIHO30M.

Pesyavmamu ma 06z06openna. [IBi TpeTUHN NAIIEHTIB OYJIM YOJIOBIKKM BIKOM MeHIIe 45 POKiB, i Oib-
1ricTh 3 HUX OyJIM 3 MicbKUX paiioriB. OHa TpeTUHA Bijl 3arambHol BUGIpKU OyJia BUsIB/IEHA HA €Tall 3Bep-
TaHHS Y 3aKJIa/I1 TIEPBUHHOI MEJIMKO-CaHiTAPHOI JOTIOMOTH Ta O/[HA TPETUHA — TTyJbMoHoJioroM. 1lattientn
i3 cuMITOMAMM CTAaHOBWJIM OiJIBIICTD Bijl 3araibHOI BUOIPKH, 1 IOPIYHUM CKPUHIHTOM OyJia BUSIBJIEHA
JIIITe HEBETMKA KiIbKICTh BUIAJKIB. 3 TIEPEBAKHO BUCOKUM PU3UKOM OYJIM MAIEHTH, sIKi MaJii TyOepKy-
JIbO3HUH aHaMHe3 Ta HU3bKWUI PiBeHb 1H(MEKIIHHOTO KOHTAKTY, IO TTOKa3Yye TOTaHUI CKPUHIHT Y TpyHax
BHCOKOTO pusuKy. KOHTaKT i3 XBOpUMHU Ha TyOEpKYJIbO3 CTAHOBUB TPYIy BUCOKOTO PUBHKY. DBisbImicTh
JIKYBAJIMCS 32 CXEMOIO JIIKaPChKO-UyTIUBOTO TYOEPKYIb03Y, He3BaKalour Ha BiAIMIHHOCTI B 1Tpoddii Jrikap-
chKOi crifikocti. Husbkuiil pesysbrat eekTUBHOCTI JiKyBaHHS B 060X IpyIaxX i BUCOKA YacTOTa CMEPTi
BKa3ye Ha IoraHe MpereieHTHe yIpaBIiHHs namientamMu 3 komopobiauictio BIJI/TB.

Bucnoeéxu. Husbkuil pe3ysbrat JiKyBaHHS B 000X IPYIax i BUCOKUI piBeHb CMEPTHOCTI IIPOEMOHCTPY-
BaJIM TTOTaHMiT KOHTPOJIb IIO/I0 OIIIHKK TIPOrHO3Y (hopMyBaHHs komopbiaHocti TH/BIJI y rpynax pusuky.

Kmouoei cnoea: BLJI, Ty6epKynbo3, GakTOPU PUSKKY, PE3YIBTATH JIIKYBAHHSL.

3.B. NlecHuk?, J1.[. Topopuko?

* [oCyAapCTBEHHbII YHUBEPCUTET MeAULMHbI U hapMauun umeHu Hukonas TectemuuaHy, Kuwures, Pecny6nuka Mongosa
2 BI'Y3 YkpaunHbl «byKOBUHCKMIA rOCYAAPCTBEHHbIN MEANLMHCKNIA YHUBEPCUTETY, YepHOBLbI

Onenka TB/BUY ko-uHdekunn cOOTBETCTBEHHO
PO W0 1eKaPCTBEHHOW YCTOMUNBOCTU

[TanuenTs ¢ komopOuaHocThIo TH/BUY o6mazator GoabaM puckoM (hopMUPOBAHUSA MHOKECTBEHHOI
JIEKapCTBEHHOI YCTONYMBOCTH, YTO B cOYeTaHUM ¢ GoJiee HU3KMM MOKasaTeseM 3(h()EKTUBHOCTH JIEYEHsT
npecTaBsieT Yyrpody st ahheKTUBHOTO TPeooeHrs TYOepKyIe3HOi WH(DEKIINN U BIUSIET HA POCT
1oKa3aTeJiss CMEPTHOCTH.

Ilenv pabomvr — cpaBHUTETbHAS OIIEHKA (DOPMUPOBAHUS PESUCTEHTHOCTH K TIPOTUBOTYOEPKYIE3HBIM
nperapaTtaM IepBOro psifia y HallueHToB ¢ coueTaHHou nngeknueit Th/BNY.

Mamepuanvt u memoodsvt. PeTpociieKTHBHOE ONMCATETbHOE UCCIEN0BAHIE, HATPABIEHHOE Ha (haKTOPBI
pHCKa, GUOJIOTHYECKIE, COTUATbHbIE, AITHIEMUOJIOTTIECKIe 0COOEHHOCTH; YIIPaBJIEHNE PETUCTPAITUE CITy-
YaeB; METO/IbI JIYY€BOH AUArHOCTUKH, MUKPOOUOJIOTHYECKIE XapaKTePUCTUKN 248 MallueHTOB ¢ KOMOPOU/I-
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nocteio Th/BWY, sapeructpuposannbix B ropone Kummnese ¢ 2010 mo 2015 roa. Beim chopmupoBabt
2 rpymmbt: 161 manmenT o61ieil BBIOOPKY ¢ 4yBCTBUTEIBHBIM TYOEPKYJ/I€30M 1 Ipymiia u3 87 MaiuenTos ¢
MYJIBTUPE3UCTEHTHBIM TyOEPKYJIE30M.

Pesynvmamot u 06cyscoenue. [e TpeTu TAIMEHTOB ObLIM MYKYMHBI B BO3pacTe MeHee 45 Jjiet, u 60J1b-
IIMHCTBO U3 HUX OBLIN M3 TOPOJCKUX paiionoB. OfHa TpeTh OT 00IIeil BLIOOPKY GBLIN BBISIBJIEHBI HA HTAlle
obparlleHnsi B yupeskeHus: MePBUYHON MeMKO-CAHUTAPHON MOMOIM W OJJHA TPETh — IYJbMOHOJIOTOM.
[TarmeHThbl ¢ CUMIITTOMAMU COCTABJISLIN OOJIBIITMHCTBO OT 00IIEl BEIOGOPKH, U €KETOHBIM CKPUHUHTOM OBLIIO
0GHAPYIKEHO JIMIIT HEGOIIBIIIOE KOMYeCTBO cirydaeB. C MPEMMYIIECTBEHHO BHICOKUM PHCKOM ObLIH MAIeH-
ThI, KOTOPBIE UMeJIH TYOEPKYJIe3HbIN aHaAMHe3 U HU3KHUiT yPOBEHb HH(DEKIIMOHHOTO KOHTAKTA, 4TO OKA3bIBAET
IJIOXO# CKPUHWHT B TPYIIAX BBICOKOTO pricka. KOHTaKT ¢ GOJMBHBIMU TYOEpKYJIE30M COCTABUJ TPYIIITY
BBICOKOTO PHCKA. BOJIBITMHCTBO JIEUHMIIHCH 10 CXeMe BpadeOHO-4yBCTBUTEIBHOTO TYOEPKYJIe3a, HECMOTPST Ha
passnumst B ipoduie JieKapeTBeHHOI yeToitunBocTi. Huskuii pesyssrat adhekTuBHOCTH Jieuenst B 00enx
IPYINax ¥ BBICOKAST YaCTOTAa CMEPTHOCTH YKA3bIBAET HA TIJIOXOE TIPEIE/IEHTHOE YIIPABJIEHIE TTAIIHEHTaMI C
komopbuaHocteio TH/BUY.

Bw1600vt. Huskuii pesyisrar jiedeHns: B 06enX rpyImnax U BICOKMH YPOBEHb CMEPTHOCTH TIPOIEMOH-
CTPUPOBAJIH IJIOX0i KOHTPOJIb OTHOCUTEJNbHO OIEHKH MPOruosa GopMUpoBaHUs KOMOPOUIHOCTH
Tb/BWY B rpymnmax pucka.

Kntouesvie crosa: BIIY, TyGepkyJie3, hakToOpbl PUCKA, PE3YIBTATHI JIEUEHHSI.
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