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Abstract. Aim. To examine the role of NT-pro brain natriuretic peptide (NT-proBNP) interleykin 6 (IL-6), tumor necrosis
factor-a (TNF-a), and C-reactive protein (CRP) as predictors for identification and severity of PAH in patients with
CDLT+COPD. Material and methods. Using diagnostic-based approaches included immunochemistry, high-resolution
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computed tomography (HR-CT) Doppler echocardiography (Doppler-Eco) we characterized the biomarkers directly
identifying the risk for development of PAH in patients with chronic lung tuberculosis, detection of cellular immune
response. The risk for development of PAH in patients was learned by assessing of proinflammatory cytokines (IL-6,
TNF-a) and proinflammatory peptides (CRP, NT-pro BNP). Depends on volume of irreversible morphological changes
related lung tuberculosis all patients were divided in two groups: 1) 26 patients with CDLT+COPD and with PAH, 2) 25
patients with CDLT+COPD without PAH, 12 practically healthy individuals served as controls. All patients have been
admitted to the Departments of Medical University. Results and discussion. Our data reveal that proinflammatory
cytokines (IL-6, TNF-a) and proinflammatory peptides (CRP, NT-pro BNP) may play role as predictors for assessment of
development severity of PAH in patients with CDTL and COPD. Our study also shown that the high level of proinflammatory
cytokines and peptides were associated with more severe PAH in patients. In CDLT+COPD, lung parenchyma, bronchi
vessels is involved in complex processes coupling the bronchopulmonary and cardiovascular systems. Conclusions.
Chronic lung inflammation with elevation of the level proinflammatory cytokines and peptides have critical contribution
of lung parenchyma, bronchi and vessels remodeling and the fringe of nonreversible morphological changes in the
lung at PAH in CDLT+COPD.

Key words: chronic obstructive pulmonary disease, chronic destructive lung tuberculosis, pulmonary arterial
hypertension, cellular immune response, diaskintest, proinflammatory cytokines and peptides.
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Pedpepart. Yesb — n3yuntb ponb N-TepMUHANbHOTO y4acTka MO3roBoro Hatpunypetudeckoro nentuga (NT-proBNP),
nHTepnenkmHa 6 (IL-6), dpaktopa Hekposa onyxonu-a (TNF-a) n C-peaktusHoro 6enka (CRP) B kayecTBe npegukTo-
POB TSXKECTW NErOYHOM apTepuanbHOW MMNepTEH3MN Y NALMEHTOB C XPOHUYECKUM AECTPYKTUBHBLIM TyOepKyne3om
NEerknux n XpoHu4yeckon obCcTpykTUBHOWM GonesHblo nerkux. Mamepuan u memodsl. Bbinu o6cnenoBaHbl NaUMEHTbI
C XPOHUYECKUM AECTPYKTUBHbIM TyOepKyrne3om Nerkux U XpoHU4eckon ob6CTpPyKTUBHOM BonesHblo nerkux (n=51).
B 3aBrvcMMOCT OT MOPMONOrMYecknx M3MeHeHU BCe naumeHTbl Obinv pasgeneHbl Ha ABe rpynnbl: 1-9 rpynna —
26 NauMeHTOB C XPOHUYECKUM OEeCTPYKTMBHBLIM TyOEpKyne3om Nerkmx U XpoHUYeckon obCTpyKTMBHON GOMNe3Hbio
nerknx 1 nNeroyHom aptepuanbHON rmnepTeHanen, 2-9 rpynna — 25 naunmeHToB C XPOHUYECKUM AEeCTPYKTUBHBLIM
Ty6epKyne3om Nnerkux u XpoOHNYeCcKon 06CTPYKTUBHOW Gone3HbIo Nerknx 6e3 nero4yHon apTepunanbHON rMnepTeH3nn.
12 npakTM4eckun 300pOoBbIX MoAer COCTaBUNM rpynny KOHTPons. C NOMOLLbI0 UMMYHOXMMUYECKUX MEeTOA0B Bbinn
onpeeneHbl ypoBHM NPOBoOCManuTenbHbix LUTokMHOB (IL-6, TNF-a) n npoBocnanutensHbix nentuaos (CRP, NT-pro
BNP). O6cnenoBaHHbIM NpoBOAMMIack KomnbloTepHas Tomorpadus Belicokoro paspeleHusa (HR-CT) u gonnnep-
axokapauorpadus (Doppler-Echo) ons oueHkn COCTOSHUS NapeHXMMbl NETKMX U CTEMEHW NEro4YHON apTepuanbHon
rmnepTeHsnn. [ins cpaBHEHUS U onpedeneHns 3Ha4MMOCTU KONMYECTBEHHBIX Pasnnynii B napHbIX rpynmnax Ucnonb-
30Barcs HernapameTpUYeCcKuii KpuTepun YunkokcoHa (MaHHa — YUTHM), @ Mexay HECKONbKMMU rpynnaMu — Kputepui
Kpyckana — Yonnuca. Koppensumn mexay nccnegyembiMy napametpamu onpegerneHsl no kputepuio CnvpmeHa.
PacueTbl 611 BbIMOMHEHBI C UCMOMb30BaHNeM nporpammHoro naketa SPSS 20. Pe3ynbmamabi u ux o6cyxoeHue.
Hawwm gaHHble nokasbiBatoT, 4TO NpoBocnanuTenbHble UuTokuHbl (IL-6, TNF-a) n npoBocnanutensHblie nentuabl (CRP,
NT-pro BNP) MoryT urpatb posib NpeAnKTOPOB OLIEHKMN TSXKECTU NErOYHON apTepuarnbHON rTMNnepTeH3nmn y NnaLmeHToB
C XPOHMYECKUM AECTPYKTUBHBLIM TyOepKyne3om Nerknx u XpoHu4eckon obCTpyKTUBHON BONE3HbIo Merkux, Tak Kak
KOppenupytoT ¢ 6onee TsKenom Nero4Hon aptepuanbHon runepTeHanei. MNpu XxpoHMYeCcKoM AeCTPYKTUBHOM Tybep-
Kynese nerknx n XpoHW4Yeckon obCTpyKTMBHOM B6one3Hn nerknux napeHxvmmMa nerkoro, CocyAbl 6pOHXOB y4acTBYIOT B
CNOXHbIX NpoLeccax B3anMonencTeust 6GpoOHX0NEro4HoN 1 cepaeyHoO-CocyancTon cucteM. Boieodbl. XpoHuyeckoe
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BOCNasneHne nerkux ¢ NoBbILLIEHHbIMW YPOBHSIMU NPOBOCMANUTENbHbIX LUTOKMHOB M NENTUAOB UrpaeT peLuatoLLyto
pornb B peMoAenmpoBaHMn GPOHXOB U COCYAO0B, a Takke HeobpaTUMbIX MOPAGONOrMYECKUX N3MEHEHUSIX B NErKMX Npur
NEero4YHon apTepmanbHO TMNepTeH3nmn Ha POHEe XPOHNYECKOro AECTPYKTUBHOMO TyOepKyresa nerkux n XpoHM4YecKkom

0BCTPYKTUBHOW GONE3HN NErkmx.

Knroyeenlie cnoea: xpoHudeckas o6CTpykTUBHast 60ne3Hb Nerkmx, XpoHU4eckuii AecTpyKTUBHbIN TyBepkynes nerkux,
neroyHasi aptepuanbHasi TMNepTeH3nsl, KNEeTOUHbI UMMYHHbIN OTBET, [JMacKMHTECT, MPOBOCMAaNMTENbHbIE LUTOKWHBI

n nentnabl.

Ansa cebinku: KnuHnyeckne 0co6EHHOCTN NErO4HON apTepuanbHON rmnepTeH3nmn y 60MbHbIX C XPOHUYECKUM AeCTpyK-
TUBHbIM TyOepKynesomM nerknx B COMEeTaHUM C XPOHUYECKOW 06CTpyKTUBHOM BonesHbto nerkux / O.M. Ucmaunsage,
P.N. Banpamos, 3.T. 'ypbaHoBa [u ap.] // BECTHUK COBPEMEHHON KMMHUYECKOW MeanunHbl. — 2019. — T. 12, Bbin. 6. —

C.22-28. DOI: 10.20969/VSKM.2019.12(6).22-28.

hronic destructive lung tuberculosis (CDLT) is

one of the forms of pulmonary tuberculosis in
clinical forms, is characterized by progressive course.
Chronic obstructive pulmonary disease (COPD),
regardless of the degree of severity, is manifested by a
chronic inflammatory process with a predominant lesion
of the distal respiratory tract and pulmonary parenchyma.
For patients with COPD, a decrease in the maximum
expiratory flow rate and a slow deterioration in the gas
exchange function of the lungs are characteristic, which
reflects the irreversible nature of airway obstruction. The
etiology of COPD is directly related to the risk factors
that cause the disease. COPD is a clinical example
of a polygenic disease in which the effect of external
risk factors is realized when there is a certain genetic
predisposition. Certain diagnostic difficulties arise when
a combination of pulmonary tuberculosis especially its
chronic destructive forms, and COPD because of similar
clinical manifestations of both diseases. In the presence
of such a combination on the 1st place always exposed
tuberculosis and assigns the appropriate chemotherapy
for TB doctors (phthisiatricians) often forget this is
no less urgent than pulmonary tuberculosis, another
important disease — chronic obstructive pulmonary
disease. As a result of inadequate treatment of COPD,
frequent exacerbations of the disease occur, which
are often perceived as exacerbations of a specific
process and, correspondingly, accompanied by an
intensification of the chemotherapy regimen. As a result
of frequent exacerbation and constant progression of
COPD, this category of patients often has complications
of a combined pathology, one of which is pulmonary
hypertension, often leading to the death of patients.

Annually 8,6 million new cases and 1,3 million
deaths are attributed to tuberculosis [1]. The traditionally
recognized clinical presentation of chronic lung
tuberculosis is fibrocavitary disease [2]. During
pulmonary tuberculosis (TB), proinflammatory cytokines
(IL-6, TNF-a) rich to the inflamed lung [3]. T-cells
regulation of immune response in lung tuberculosis
is associated with accumulation of cytokines included
IL-1, IL-6, IL-8, GC-SF, and monocyte chemoattractant
factor (MCF-1), whereas production of granulocyte
macrophage colony-stimulating factor and macrophage
inflammatory protein-1 was reduced [4]. The implications
of this are that local immune dysregulation can be
responsible for disease manifestations.

One of most common symptoms of chronic and
persistent lung tuberculosis is dyspnea [5]. In such
patients, together with irreversible morphological
changes in lung tissue (parenchyma) these changes
may affect also lung vascularity and may developed
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vascular remodeling in pulmonary arteries [6]. This
mechanism together with hypoxic vasoconstriction
may play important role for development in of PAH in
such patients [7, 8]. PAH is an established complication
of CDLT and COPD [9, 10] and they have been
demonstrated to be an independent risk factors for
death [11]. Its prevalence depends on severity of
irreversible morphological changes in lung parenchyma,
and PAH typically occurs in a subpopulation of patients
with CDLT and COPD with significantly morphological
changes, when ventilation perfusion mismatching is
severe and associated with hypoxia [12, 13]. During
reference analysis we identified limited data related
with some biomarkers which may play role as predictor
for development and severity of PAH in patients with
CDLT+COPD.

The aim of the present study was to describe the
clinical, biomarkers and computed tomography (CT)
characteristics of patients with CDLT+COPD with or
without PAH.

Material and methods. Data were retrieved from
all consecutive patients with CDLT+COPD older than
40 years of age who were referred to the tertiary unit
of our university between January 2012 and May 2017
for complete examination of chronic respiratory failure
and treatment. The study was performed in accordance
with the ethical standards of the bioethical committee,
developed in accordance with the Helsinki Declaration
of the World Medical Association «Ethical Principles
of Medical Research Involving Human Subjects» with
the amendments of 2013 and the «Rules of Ethical
Conduct of Medical Workers» approved by the Order
(Ne 137) of the Ministry of Health of the Republic
of Azerbaijan dated 29.12.2011. The patients and
persons of control group had to undergo a standardized
panel of investigations, including carefully assembled
histories, physical examinations, X-ray examination,
explored the peripheral blood (complete blood count)
and sputum examination on the presence of AFB.
Detection of cellularimmune response carried out using
Diaskintest based on an evaluation of delayed-type
hypersensitivity. We used the interdermal injection of
Diaskintest at a dose of 2 mkg in 0,1 ml, containing
ESAT6-CFP10 (Leceo, Russia) present in virulent
strains of MBT. The reactions were evaluated visually
after 72h and measured the size of induration in
millimeters. The result were considered negative in the
absence of infiltration, doubtful if hyperemia without
infiltration, positive if there is infiltration (papules) of any
size, hyperegic when the diameter of infiltration 15 mm
and more, formation vesicle and necrosis and (or) the
presence of lymphangitis, lymphadenitis. pulmonary
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function test a (PFTs), arterial blood gas analysis,
6-minute walk test, blood tests (IL-6, TNF-a, CRP, NT-
pro-BNP), transthoracic Doppler echocardiography,
computed tomography, and right heart catheterization
(RHC) for the purpose of our study, the inclusion
criterion was a diagnosis of chronic lung tuberculosis
based on characteristic symptoms (e.g. sputum
smear and culture for mycobacterium tuberculosis,
dyspnea, cough) associated with nonreversible
morphological changes in lung tissue on HR-CT PFTs
were assessed by using bodyplethysmography (Body
Box, Hyp Air Compact). PH was defined as PAPm=25
mmHg assessed by RHC. The diagnosis of COPD
was established according to the recommendations of
GOLD (2016) on diagnosis, treatment, the presence
of risk factors for COPD and post bronchodilator FEV1
to FVC ratio of <70%. Spirometry with bronchodilator
test (inhalation sympathomimetic with short-acting 32-
agonist Ventolin «Glaxo Smith Kline») (gsk) — 2 doses =
20 ug) was used with measurement of bronchodilation
response after 15 minutes. The spirometry study was
performed using the Bodytest device (Erich Jaeger,
Germany) and SPM — 300 (Bionet, South Korea)
in accordance with the criteria proposed by the
joint group of experts of the American Thoracic and
European Respiratory Society (ATS/ERS).The actual
values of the spirographic indexes, the registration of
the P-FEV curve were compared with the predicted
values developed by the experts of the European
Community of Coal and Steel (1983) and evaluated
the changes in indicators according to the GOLD
recommendations. Proinflammatory cytokines (IL-6,
TNF-a) and proinflammatory peptides (CRP, NT-pro
BNP), high resolution computed tomography (HR-CT),
Doppler echocardiography (Doppler Echo) and right
heart catheterization (RHC), examination methods
have been used in an effort to fulfill the assigned tasks.

Echocardiography (ECHO) examination was carried
out with Aloka-1700 scanner (using 3mhz ultrasound
transducer).

The concentration of IL-6 and TNF-a in blood serums
is determined using a standard reagent kit produced

by Human (Germany), by means of an immunoassay
method, the principle of which is described above.
The measurements have been carried out using an
immunoassay analysis apparatus, STAT Fax 303 Plus,
us.

The principle behind the method for determining
the amount of CRP in a blood serum is based on the
creation of an immune complex against it using the
antibodies in a specific serum (latex reagent). This is
accompanied by a visible agglutination of a latex reagent
(Human, Germany).

The NUP concentration was determined with the
help of a standard reagent kit produced by Human
(Germany). This was carried out by using two-site,
noncompetitive immunoassays method (also known as
«sandwich» type immunoassay) (N-terminal pro-B-type
natriuretic peptide, NT Pro-BNP).

The principle of the method is based on the
interaction, in a patient’s blood serum, between
monoclonal mouse antibodies that cover the walls of the
test tube of free NT pro-BNP and biotinized polyclonal
rabbit antibodies prepared against the human NUP and
the combination of alkaline phosphatase and conjugated
streptavidin.

The results were evaluated by measuring the
intensity of the color produced by conjugation with a
specific chromogen (chromogenic substrate).

To compare and determine the significance of
differences of quantitative values in paired groups, non-
parametric Wilcoxon test was used (Mann-Whitney),
and between multiple groups, Kruskal-Wallis test. The
correlations between the studied parameters were
defined using Spearman criterion. The calculations were
performed using SPSS-20 software package.

Results and discussion. A total of 51 patients
with CDLT met the inclusion and exclusion criteria.
Demographic, respiratory function, biologic and
hemodynamic data of the study population are
presented in table 1.

There was no difference between CDLT+COPD
patients with (n=26) and those without PAH (n=25)
regarding age and sex ratio. In the comparison groups

Table 1
Patient characteristics
Characters CDLT with COPD, without PAH CDLT+COPD with PAH Control value
(n=25) (n=26) (n=12) p
Sex, m/f 20/5 18/8 9/3 0,677
Age, year 45,2425 44,7422 43,243,2 0,905
(29-69) (29-69) (25-59)
Diaskintest Positive Positive Negative
Dyspnea, mMRCs 0,92+0,14 3,31+0,23 0,50+0,15 < 0,001
(0-2) (1-5) ***AnA (0-1)
Respiratory function
FEV1,% 69,7+1,3 68,4+1,1 93,3%1,0 < 0,001
(58,1 —78,4)** (56,6 — 77,9)***AAn (89-99)
FVC,% 59,4+1,5 47,3+1,4 99,2+1,6 < 0,001
(45— 67) (36 — 59)***Ana (90-106)
FEV1/FVC 98,1+2,2 65,8+1,1 94,3+1,6 0,430
(79,3-123,9) (55-74,7) (84,8-100,0)
RV1,% 68,46+2,67 82,9+1,0 94,9+0,8 < 0,001
(58 —79)** (72-90) ***An (90-99)
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Characters CDLT with COPD, without PAH CDLT+COPD with PAH Control value
(n=25) (n=26) (n=12) P
TLC,% 80,6+1,3 70,7+1,6 89,3+1,3 < 0,001
(68-93) *** (60-86) ***Ann (84-96)
DLco,% 65,4+1,4 48,8+1,6 88,8+1,3 < 0,001
(54-76) *** (33-61) ***AnA (82-96)
Arterial blood gases (room air)
PaO,, mm Hg 76,3+1,5 56,2+2,2 94,3+1,0 < 0,001
(65-92) *** (36-75) ***AnA (86-98)
PaCO,, mm Hg 42,6+0,6 43,0+1,3 39,60,8 0,071
(37-46) ** (32-55) (36-45)
Biological tests
CRP, mg/ml 13,2+0,6 19,5+1,4 2,91+0,3 < 0,001
(6-1 9) Hkk (8-32) *XFAAA (1 ’2_4,2)
-6, pg/ml 27,3+1,9 38,2+1,9 14,2+2,8 < 0,001
(15,6-45,6) *** (20,1-59,2) ***AAA (2,9-30,6)
TNFa, pg/ml 69,3+1,7 86,1+3,4 35,354 < 0,001
(59-85) *** (60-137) ***AnA (11-67)
NTproBNP, ng/m/ 652,8+44,2 874,8+77,2 490,3+48,0 0,001
(390-1000) * (380-1800) **A (340-785)
LVEF (echo), % 54,3+0,7 63,8+1,6 52,9+0,8 < 0,001
(49-62) (49-77) ***AnA (49-58)
RHC
PAPs, mm/Hg 36,2+2,2 45,6+1,0 25,0+0,9 < 0,001
(25-48) ** (39-50) ***An (23-29)
PAPmM, mm/Hg 27,4+1,3 32,014 13,7£0,7 < 0,001
(21-34) *** (24-38) ***n (12-16)
PAPd, mm/Hg 15,7+1,4 20,3+1,7 9,8+0,7 0,001
(9-23) ** (12-28) *** (7-12)
PVR, w.u. 3,11+0,16 4,24+0,28 2,35+0,14 0,001
(23-3,7)* (2,9-5,2) **mn (2-2,9)
PCWP, mm/Hg 6,03+0,22 6,65+0,21 4,70+0,18 0,001
(4,8-7,2) ™ (5,8-7,6) *** (4-5,2)
Cl, L/min/m? 2,89+0,06 2,92+0,07 3,13%0,09 0,085
(2,6-3,2) * (2,6-3,3) * (2,8-3,4)
AP/AO 0,842+0,021 0,986+0,021 0,757+0,017 < 0,001
(0,75-0,96) * (0,86-1,06) ***AAn (0,7-0,8)

Note: 1) a statistically significant difference (U-Wilkoxon (Mann — Whitney):

— with the control group: *p<0,05; **p<0,01; ***p<0,00

1

— with indicators of Group without PAH: *p,<0,05; "p,<0,01; ~"p <0,001;

2) a statistically significant difference between groups (Kruskal — Wallace) — p value.

Definition of abbreviations: CDLT-chronic destructive lung tuberculosis; LVEF-left ventricular ejection fraction; MMRCs — modified
Medical Research Council scale; PAPd = diastolic pulmonary arterial pressure; PAPm = mean pulmonary arterial pressure; PAPs =
systolic pulmonary arterial pressure; PCWP = pulmonary capillary wedge pressure; PAH = pulmonary arterial hypertension; PVR =
pulmonary vascular resistance; RHC = right heart catheterization; RV = residual volume; TLC = total lung capacity; DLco = transfer
lung capacity of carbon monoxide. AP/AO = diameter ratio between the pulmonary arterial truncus and the ascending aorta.

(CDLT with COPD without PAH and CDLT+COPD
with PAH) no one had discovered negative anergy. In
both groups of comparison, different intensity, positive
reactions to Diaskintest were revealed. Negative
Diaskintest was detected in all persons belonging to
the control group. The FEV1 was also not significantly
different. DLco measurement was significantly less in
patients with PAH (p<0,001) which suggested about
more markedly affecting area of lung (two and more
pulmonary lobes) with nonreversible morphological
changes. Hypoxemia was more severe in patients
CDLT+COPD with PAH.

At the vascular level, the diameter ratio between
the pulmonary arterial truncus and the ascending aorta
(AP/AO) was higher in patients with CDLT+COPD
with PAH (p<0,001). The occurrence of bronchiectasis

OPUTMHAJIbHBIE UCCNEAOBAHNA

also was higher in patients with CDLT+COPD with
PAH (p<0,001). It suggested that in such patient’s
chronic destructive lung tuberculosis nonreversible
morphological changes are not single mechanism for
development of PAH.

When we assessed each CDLT+COPD population
with and without PAH separately, as well as the
whole study population, we found that positive
correlation coefficients between PAPm and the extent
of nonreversible morphological changes in the lung
parenchyma (table 2).

The analysis of proinflammatory cytokines and
peptides shown positive correlation between these and
the level of MPAP (Figure). More significantly elevation
of mPAP was noted in patients with NT-pro BNP level
more than 500 ng/ml.
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Table 2

Correlation Matrix between PAPm, Respiratory Function, and CT parameters in 51 patients with CDLT+COPD

Characters TLC PO, CRP -6 proBNP PAPmM AP/AO

TLC r 0,411** -0,200 -0,471** -0,322* 0,131 -0,085
p 0,003 0,160 0,000 0,021 0,582 0,722

PaO, r -0,225 -0,508** -0,203 -0,094 -0,649**
p 0,112 0,000 0,152 0,693 0,002

CRP r 0,363** 0,114 0,282 0,597**
p 0,009 0,424 0,229 0,005

-6 r 0,159 0,137 0,364
p 0,265 0,565 0,115

NTproBNP r -0,059 -0,088
p 0,803 0,712

PAPmM r 0,331
p 0,154

Correlations between mean pulmonary arterial pressure
(PAPm) and NTproBNP in patients with CDLT+COPD with
and without PAH

Our results may indicate that, using relevant
information related to vessels (AP/AQO), extent of
nonreversible morphological changes in lung, hypoxia
(Pa0,), and more important to NTpro-BNP level, a
multivariate model can improve this alternative strategy
to estimate PAPm noninvasively.

Finally, our results give evidence thatin CDLT+COPD,
lung parenchyma, bronchi vessels is involved in
complex processes coupling the bronchopulmonary
and cardiovascular systems. This may provide further
understanding of the burden of lung parenchyma and
airway remodeling to explain CDLT+COPD severity
and mortality. Specifically, our study suggests a critical
contribution of lung parenchyma, bronchi and vessels
remodeling to explain PAH in CDLT+COPD at the fringe
of nonreversible morphological changes in the lung, gas
exchange, and chronic lung inflammation with elevation
of the level proinflammatory cytokines and peptides.
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Pecbepart. enb uccrnedoeaHust — U3y4ntb AMHAMUKY KONMYECTBA U 0OGbEMA XMPYPrUYECKMX onepauuii y3rnoBbix hopm
300a B ycrnoBuax nogoobecneveHHoctn (1984—1990) n nopgopedumumta (1999-2005) B Y3beknctaHe No apxXmMBHbLIM
OaHHbIM OTAENEeHNs SHAOKPUHHOM XMpYyprum Hay4Ho-nccneaoBaTenbCkoro MHCTUTYTa dHA0KpuHonorum MnHuctepctea
3apaBooxpaHeHus Pecny6nuku YsbekuctaH (HUW aHgokpuHonorum M3 PY3). Mamepuasn u memodsi. MNpeacrasneHbl
OaHHble U3 nctopuin 6onesnHn 4256 GornbHbLIX, ONEpPUPOBaHHBLIX MO Nosogy y3nosoro 306a ¢ 1984 no 2005 r. 8 HAN
aHaokpuHonorun M3 PY3. KonuuecTBo 1 xapaktep (06beM) XMpypruieckoro BMeLLaTeNbCTBa Npu y3rnosomM 306e Obinm
npoaHanu3npoBaHbl MO apXMBHbLIM AaHHbIM. Pe3ynbmambi u ux obcyxdeHue. C 1984 no 2005 r. 8 HAWM sHpokpu-
Honorun M3 PY3 Gbinv npoonepupoBaHbl 4256 60onbHbIX MO noBody y3nosoro 306a. B rogbl nogoobecnevyeHHOCTH
(1984-1990) KonM4YecTBO Takmx onepauuii 6bino MeHblUe, a B rogbl hogogeduumTa (1999-2005) Habnogaetcsa mx
pe3koe yBenuyeHve. KonnyecTtso bornee pagvkanbHbIX U arpeCCUMBHbIX Onepaumin Ha LLIMTOBWOHOW Xenese npu y3nosoM
3006e 3a rogbl nogoaeduLMTa pe3ko BO3pOCIIo MO CPAaBHEHMIO C roAamMu nofoobecneqeHHOCTH: reMUTUPEOUASKTOMMS OT
13 po 163 cnyyaes, ToTanbHasa TMpeonaaktomus ot 7 Ao 90 cnyyaes. KonnyecTBo SKOHOMHbIX PE3EKLMIA LLIMTOBUAHOW
Xenesbl U3BMEHWUIOCh CPaBHUTENBHO HEeMHOTO (0T 27 A0 35 onepauuii) 3a CHET yBENUYEHUS KONMYecTBa MHOMOY3MOBbIX
30008, TpeOylowmx bonee paaukanbHbix onepaunin. B rogbl nogogeduunta ctann npeobnagatb cyOToTanbHble U
ToTanbHblE TUPEOMAIKTOMUM, B TOM YUCHE 3@ CHET YBEMUYEHUS YNCNa KapLMHOM LUMTOBUOHOW XXene3sbl: KONM4YeCcTBO
nanunnsapHoro paka ysenuunnocs ¢ 44 no 135, megynnspHoro —c 9 4o 65, pernctpnpoBaHbl Criydam aHannacTM4eckoro
paka ot 0 go 39. Bbieo0sl. B ycnosusx ogogeduumta (1999-2005) Bo3pacTaeT KONMYECTBO Y3MOBbIX U MHOMOY3r0-

OPUTMHAJIbHBIE UCCNEAOBAHNA BECTHWUK COBPEMEHHOW KJIWHWYECKON MEAWULNHbI 2019  Tom 12, Bbin. 6



