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Beiipox mymymynyn Oupeenewken namonouacsl 6auka
OP2aHOAPObIH JHCAHA CUCMEMANapOblH ap KAHOAl 00pyraped
anbIn Kenuwiy MyMKyH skenoueu oeaeunyy. byn cynyw enkenyn
enexem obcmpykmueoyy oopyiaapvl (OO00) 6ap nayuenm-
mepoe moOOKenOuK (PAaKmopiopyH AHBLIKIMOO YUYH KOULMHUA
Jrcana 0emandyy memoooopoy manan Keliam, OULOHOOU 37ie
061UPOK 3bIAHBIHVIH AN2aAYKbl Deneuneput anvikmaim. byn xene-
yexme anoblH AIYYYy Yapanapovl Keli0am JHcana myypa oapul-
oapmexmep menen bupouxkme kamcoi3 Kotiam. byn o3 kesecunoe
OeumanmapOvil Yulyn MONMOPYHYH HCAULOO CANAMbIHA O
maacupun mutieuzem, OUWOHOOU 91e OOUPOK AIMAWUMBIDYYYY
mepanusnvin 6awmansiubll keueydemem. byn ww-uapa ono-
Kem 6Ootipox oopyrapvinvih (650) enyeyycyHyH moboKenroux
GaxmopropyHyH y3eyamyKkcy30yeyH mandooco, OWOHOOU e
Kuipeviz Pecnybaukacuvinvin TOKMOK waapblHblH GUIUK MOOLYY
wapmmapvinoa OO00 menen oopyean adamoapoa MUKpOaIb-
oymunypusuvin (MAY) oiconumeievin dcana wonoyeyn spme
anvbikmooz2o apuanean. busz ap xanoaii oopoykmaecer COOI" me-
Hen oopyean 82 6etimanmol, OUWOHOOU 3l MOMOH MO0I0PO02y
10 0en-coonyey uviy adamoapovl (Toxkmox waapwl) Kapan ubik-
muik. OKYy4ynapObii Opmoyo Hcaulsl, MUeweryyiyeyHe sxcapa-
wa 60,53 + 15,48 swcawmut myseon. byn nayuenmmepoe yoeyi-
eanda OO00 ze Myno30yy benzunep 3cKe anblHeAH, OUOHOOU
9/1e MBIUKbL OeM AYVHVH @YHKYUACHIH 0aanoo dcana 0eupex-
myHn MAYea aneauxel beneunepunut HColdmuiebl HCAHA YOHOYEY
usunoenzen. 060 Oun onyeyy KOpKYHY4Yy (PakmopropyH cke
anyy menen, Ou3z nayuenmmepour Kypazwl, OeHe CaiMAazblHbiH
unoexcu ([{CH), mamexu uexken adamovin unoexcu (TYHU), ma-
MeKU YeKKEHOePOUH MHCLIUMbIZbIH ICENMOO YuyH KONOOHYI2aH
Heaus2u KOPCOMKYY, OUOHOOU 3Jie MOPONI2OHOSPOYH CaIMA2bl-
HA Kapama aHaMHe3Uc CbIAKMYy napamempiepou aubiKmaoblx.
0000 menen oopyeanoapoa MAYuvin spme dwcana onymmyy
Kebouyuy scana ebOoun enyeyuynyn mobokenoux gaxmop-
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JIOpYHYH meHOenyuscel bauxanyyoa. bByn e3 kesecunde 6pow-
XUATIOBIK  MOCKOOIOYKMYH O€H2IIIU MeHeH OQllaHbIumyy.
Hzunoee oscypeysyn oicana ywyn Hamvlixicanapovl aieaHOaH
KutiuH, 6u30uH 0100y34a, AHOAH apPKbl 0emandyy Uui0eo 3apbvli.
Cypoozo mak scoon anyy yuyn. bByn cymywmy scke aneamoa,
cypoo myynam, MAY scon cana OOOQ0 decu 6OUPOK 3bIAHLIHBIH
beneucu e owozo Kapabacmaw, 0y1 6AUIAHBIUINYY NAMOL0-
SUAHLIH O3YHYH 00aoicondyy maauucu 6ap. OuwioHOOU 37e
O©600 menen oopyaan betimanmapoazel 050 OuH OHYyeyUYHYH
MobOKeN0UK paxmopaopyna Keyya 6ypyy Kepek, aHmkeHu Oy
KOPCOMKYUmeop 6ouUpox mymymMyHyH dHcana 0em auyy opeanoa-
DUIHbIH KecenemuHnen abanobl Ha¥apiamoln, mamaanoauimol-
pyyea anvin Kejem.

Hezuzzu co30ep: enoxem 0OUPOK 00pyCy, 6NKO OHOKOM
06CmMPYKMUBOYY 00pY, YPOLEHUMANObIK CUCHIEMAHBIH NAMOL0-
2UACH, MUKPOATILOYMUHYPUS, OOUPOK CUCMEMACYL.

Uzeecmmuo, conymemeyowas namono2us peHatbHol Cuc-
membvl, MOANCEM NPUBOOUMD K B3AUMHOMY OMALOUEHUIO PA3IUY-
HbIX 3a001€6aHUll CO CMOPOHBL OPY2UX 0peanos u cucmem. Jan-
Hoe npeonodicenue mpedyem, y OONbHbIX C XPOHUYECKOU 00-
cmpykmugHotl 6onesnvio neekux (XOBJI) nposedenus 0ononnu-
MENbHBIX U OeMATbHBIX MEMO008 KAK NO BbIAGIEHUI0 PAKMOPOS
PUCKA, a MAKICce BbIAGNEHUSI PAHHUX MAPKEPOE NOYEHUHO20 NO-
spedcoenuss. Ymo mem camvim obecneuum, adekeamHule npo-
Qunraxmuueckue meponpusimus 8 CO8OKynHocmu ¢ bonee mua-
MeNbHOU U KOPPEKMHOU MeOUKAMEeHMO3HOU mepanueti 8 6y0y-
wem. Ymo 6 010 ouepedsb O1a20NPUAMHO OMPA3UMCA HA Kade-
cmee JIcU3HU OAHHOU KO20pmbl NAYUEHIMO8, A MAKdice OMcpo-
YUM CPOKU HAYANA 3aMecmumensHoll noueunot mepanuu. Hac-
mosiwas paboma noceswena ananu3y npeemMcmeeHHocmu Gax-
MOpO8 pUcKa passumusi Xponuieckou oonesnu novex (XbIl), a
MAKHCe PaHHeM) BbIABIIEHUIO YACOMbL U 8EIUYUHBL MUKPOATIb-
oymunypuu (MAY) y nayuenmos ¢ XObBJI 6 ycrosusx nuszkoeo-
pbws 2opoda Toxmok Kvipevisckou Pecnybnuku, Ha 601ee panHux
amanax ee npossenenus. Hamu 6vL1o o6cnedosano 82 nayuenma
¢ XOBJI paznuunou cmenenu msasxcecmu, a maxace 10 300posuix
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auy 8 ycnosuax uuskozopwva (2.Toxmox). Cpednuii eo3pacm
uccnedyemvix cocmasun coomeemcmeento 60,53+15,48 nem.
B obweii cosokynnocmu yuumuléanucs cumMnmomsl xapakmep-
nole 0 XOBJI, a maxoice nposoounu oyeHKy QyHKyuu eHeul-
Hez2o Ovixanust (DB/]) u y OauHbix nayuenmos uzyuaiu Yyacmomy
U 6EIUYUHY PAHHE20 MAPKEPa noyeunozo nospedicoenus MAY.
Yuumeieasn paxmopul pucka pazeumus XBII, namu onpedensi-
JIUCL MaKue napamempyl KaxK 603pacm nayueHmos, uHoexKc mac-
co1 mena (UMT), unoexc kypsawezo yenogexa (MKY) ocnosHotl
nokasamens, UCHOIb3YeMblll 014 pacyéma yacmomsl mabaKoxy-
PeHusi, a makdice aHamMHe3muieckue OaHHble KACAMenbHo 8ecd
npu poxcoenuu. Ilokazano pamnee u 3HauuMoe yeenuueHue
MAY y nayuenmos ¢ XOBJI, a maxoce umeemcs: meHoOeHyus
¢axmopos pucka pazsumus XbII. Ymo 6 ceoio ouepedv koppe-
JUPYIOM CO CmeneHvlo OpoHxXuanvHou obcmpykyuu. Ilpogeds
ucciedosanue u NOIYUUE OAHHbLIE Pe3yIbmamyl Ha Haul 8327180
HeoOx00uMo OanvHelluee demanvHoe uzyienue. [nsa 6onee mou-
HO20 Omeema Ha NOCMABIEHHbIl 80NPOC. Yuumvieas OaHHoe
npeonooicenue, 6oznuxaem gonpoc, MAY sensemcs npocmo
0OBIYHBIM MAPKEPOM NOUEYHO20 nogpedicoenuss npu XObBJI unu
6ce-maku, umeem C80€ CaMOCMOAMENbHOe NPOSHOCMUYECKoe
3HA4eHue npu OaHHOU accoyuuposannol namonozuu. Taxoice
cmoum 3a0Cmpumy NpUCMAaIbHOe 6HUMAHUE HA (Pakmopax puc-
ka pazeumust XBI1 y nayuenmos ¢ XOBJI, max kak oauHvie no-
Kasameny umeiom npamyro MeHOeHYUio K YMmsadiceleHur coc-
TMOAHUA U PA3BUTNUIO OCTONCHEHULL, KAK CO CMOPOHbI PEHANbHOU
cucmembl, max u pecnupamopHo20 mpakmd.

Knrouesvie cnosa: xponuueckas 60ne3nb nouex, xpoHuye-
ckasi obcmpykmuenas 00ne3Hb J1e2Kux, Namoio2us MoYenono-
6011 cucmembl, MUKPOATbOYMUNYPUS, PEHANbHASL CUCTEMA.

It is known that the concomitant pathology of the renal sys-
tem can lead to a mutual burden of various diseases from other
organs and systems. This proposal requires, in patients with
chronic obstructive pulmonary disease (COPD), additional and
detailed methods for both identifying risk factors and identifying
early markers of kidney damage. This will ensure adequate pre-
ventive measures in conjunction with more thorough and correct
drug therapy in the future. This, in turn, will favorably affect the
quality of life of this cohort of patients, as well as delay the start
of renal replacement therapy. The present work is devoted to
the analysis of the continuity of risk factors for the development
of chronic kidney disease (CKD), as well as the early detection
of the frequency and magnitude of microalbuminuria (MAU) in
patients with COPD in low-altitude conditions of the city of Tok-
mok, Kyrgyz Republic, at earlier stages of its manifestation. We
examined 82 patients with COPD of varying severity, as well as
10 healthy individuals in low mountains (Tokmok city). The ave-
rage age of the subjects was 60.53 + 15.48 years, respectively.
In the aggregate, the symptoms characteristic of COPD were
taken into account, as well as an assessment of the function of
external respiration (HFD) and the frequency and magnitude of
the early marker of renal damage to MAU were studied in these
patients. Given the risk factors for the development of CKD, we
determined such parameters as the age of the patients, body
mass index (BMI), smoking person index (ICH), the main indi-
cator used to calculate the frequency of smoking, as well as
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anamnesis for birth weight. An early and significant increase in
MAU in patients with COPD is shown, and there is a tendency
for risk factors for the development of CKD. Which in turn cor-
relate with the degree of bronchial obstruction. After conducting
the study and obtaining these results, in our opinion, further
detailed study is necessary. For a more accurate answer to the
question. Given this proposal, the question arises, MAU is simp-
ly a common marker of renal damage in COPD or, nevertheless,
has its own prognostic value for this associated pathology. It is
also worthwhile to pay close attention to risk factors for the de-
velopment of CKD in patients with COPD, since these indicators
have a direct tendency to aggravate the condition and develop
complications, both on the part of the renal system and the
respiratory tract.

Key words: chronic kidney disease, chronic obstructive
pulmonary disease, urogenital system pathology, microalbumi-
nuria, renal system.

At present, chronic obstructive pulmonary disease
(COPD) is a very urgent problem in modern health care.
The frequency of this nasoological unit tends to steady
progression, which in turn leads to further serious compli-
cations from other organs and systems. Conducted epide-
miological studies prove this fact that COPD is characte-
rized more by systemic manifestations, thereby increasing
the risk of developing cardiovascular disease by two or
even three times. In the aggregate, COPD takes an hono-
rable fourth place among the main causes of the develop-
ment of chronic heart failure (CHF) in the Russian Fede-
ration [1-3].

One of the known factors is that the renal system is a
target organ in both CHF and COPD, but against this
background, aspects related to nephrology in pathology of
the pulmonary system have been studied significantly,
little.

Given all sorts of pathological mechanisms that
directly underlie changes in the cardiovascular system and
the progression of chronic kidney disease (CKD) in
COPD, they are significant. Thus, these processes include
inflammation of a systemic nature, processes of hypoxe-
mia, activation of the sympathetic nervous system, as well
as the renin-angiotensin-aldosterone system (RAAS),
endothelial dysfunction, oxidative stress, and also quite
prolonged endogenous intoxication [4, 5].

To perform earlier diagnosis of CKD in patients at
risk of developing it, who may initially lack protein in the
general urine test, a marker for early detection of micro-
albuminuria (MAU) is tested [6-8].

To date, chronic obstructive syndrome can be consi-
dered as a disease of the respiratory system with systemic
manifestations [9-11]. Conducting an analysis of the avai-
lable literature at the same time, we did not come across
works devoted to a detailed study of the primary lesion
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from the renal system in patients with COPD in low-
mountain areas.

It is also worth touching on such a rather important
aspect in the significance of risk factors in the develop-
ment of renal dysfunction in people suffering from
COPD. Having studied literary sources, only a small
number of works have been found that display risk factors
for the development of CKD in patients with COPD.
These risk factors include smoking, age, increased body
mass index (BMI), and others. These factors can aggra-
vate the prognosis of the disease and lead to a worsening
of the disease in the future [12-14]. Thus, in our opinion,
risk factors for the development of CKD in patients with
COPD in low mountains should be studied.

The aim of our study is to study risk factors and the
initial earlier manifestations of kidney damage in patients
with pathology of the respiratory system, in particular
COPD.

Materials and research methods: In the low
mountains of the city of Tokmok Kyrgyzstan, 82 patients
with COPD with varying severity were examined. The
average age of those was 60.53 £ 15.48 years. The presen-
ce of COPD and a severity score were determined accor-
ding to the Global Initiative for Chronic Obstructive Lung
Disease criteria (GOLD, 2011).

The subjects were analyzed by indicators of the func-
tion of external respiration (HFD), such as the volume of
forced expiration in 1 second (FEV 1%), the volume of
forced expiration in 1 second / forced vital capacity of the
lungs (FEV 1/FVC%) Tiffno index, the moment was eva-
luated volume expiratory flow rate at 25, 50, 75%, | / s
(MOS251/s, MOS50 1 /s, MOS751/5). According to the
results of the study, all the subjects examined by us are
divided into three groups, taking into account their seve-
rity of bronchial obstruction. Thus, 27 patients with mild
COPD severity constituted the first group, 32 patients
with moderate severity of chronic obstructive syndrome
were waxed into the second group, and 23 patients with
severe chronic obstruction were assigned to the third

group.

All patients were simultaneously comparable among
themselves in terms of gender, age, and the duration of the
disease itself was also taken into account. For the imple-
mentation of comparative parameters, a control group
(CG) was taken, which included absolutely 10 healthy
individuals.

Given the risk factors for the development of CKD,
we determined such parameters as the age of the patients,
the smoking person index (ICH), the main indicator used
to calculate the frequency of smoking, body mass index
(BMI), which was calculated using a specific formula, as
well as anamnesis data regarding birth weight. Since it is
known that low birth weight can also be a risk factor for
the development of CKD in the future.

To identify the nature of the early damage from the
renal system, an analysis was performed using the micro-
albuphan Albu test (Erbalachema), where parameters
such as the frequency and magnitude of MAU were deter-
mined.

Reliability in the aspect of differences and accoun-
ting of the compared indicators was determined according
to statistical criteria using a standard software package
such as STATISTICA 6.0 and SPSS Statistics. Thus, the
processing of the obtained statistical data was carried out;
they were considered reliable at p <0.05.

Results and its discussion. Having performed the
spirometry procedure for evaluating external respiration,
we obtained the following results. So, the FEV1 parame-
ter in patients of the first study group was 86.29 + 10.74%,
this was significantly different from similar parameters in
individuals of both the second study group and the third
group, respectively (71.95 + 18.35% and 40.65 + 12.90%,
where p <0.05).

Simultaneously with an increase in the degree of
broncho-obstructive syndrome, the indicators of the
FEV1/FVC index, as well as patency both at the level of
small, as well as medium and large caliber bronchi,
deteriorated. Indicators of HPF are shown in table. 1.

Table 1
HFD parameters depending on the severity of COPD
Parameters The surveyed groups

KG(n=10) 1-st.(n=27) 2-nd.(n=32) 3-rd.(n=23)
FEV1,% 108,4 +13,79* | 86,29 + 10,74* 71,95 £ 18,35% | 40,65 + 12,90*
FEV1/FVC, (%) 103,7 + 4,87* 9495+ 13,97* 78,64 +12,53* 61,69 +15,23*
MOS25, (1/5) 79,80 + 17,45% 60,85 +24,36* 41,22 +17,95* 16,75 + 9,15*%
MOS50, (1/5) 104,1 £20,40* 59,47 £20,73* 34,51 +£15,88* 15,10 +£11,56*
MOST5, (I/s) 98,00 +8,64,* | 5893 +23,27* 36,31 £12,39* 16,9 £7,16*

Note: parameters have significance between groups, p <0.05.
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I would like to note an important point in the study
regarding the development of risk factors for CKD in pa-
tients with COPD in low altitude settings. A correlation
analysis was performed both in the general group of
patients, taking into account their severity, and in HA.

Thus, on the basis of the results obtained, a definite
conclusion can be drawn that, in low-mountain residents,
in particular, the city of Tokmok, the signs of the

development of CKD risk factors in patients with COPD
turned out to be the age of patients, this symptom took
first place in the development of renal dysfunction.

So, in the 1st group with mild COPD, the average age
was 53.04 £+ 2.523, in patients with moderate to severe
chronic obstructive syndrome, the average age was 60.53
+ 2.737, and in patients with severe COPD, the average
age was 62, 00 + 1,693. The data are displayed in table 2.

Risk factors for the development of CKD in patients with COPD reple
Patient group N Minimum Maximum M +m
1. Age of patients 27 31 80 53,04 +2.5233
ICH 7 180 240 209,14 +10,751
BMI 27 19,2 37,2 27,304 +0,8855
Birth weight 27 2500 3800 2992,59 +74,903
2. Age of patients 32 31 84 60,53 +2,737*
ICH 11 132 240 175,64 +10,644*
BMI 32 18,6 38,1 27,306 +0,9291
Birth weight 32 2500 3800 2976,59 +66,826
3. Age of patients 23 47 75 62,00 +1,69323
ICH 9 144 300 220,00 +16,852*
BMI 23 17,1 359 25,978 +1,0693
Birth weight 23 2800 3700 3141,30 +50,555
4. Age of patients 10 38 60 50,90 +2,433
ICH 5 120 264 170,40 +£25,286%2
BMI 10 24,7 32,9 29,010 +0,9435
Birth weight 10 2300 3700 3210,00 +124,231

Note: the average age of the patients of the second group is significantly higher than the control group p<0.05*.

The age of the patients of the third group was statis-
tically significantly higher than the control group p<0.052,
Also, the average age of the patients of the third group is
significantly higher than the first group, p <0.058. Also,
the ICH of patients of group 3 is significantly higher than
group 2 p <0.05% such parameters as BMI and birth
weight in the study did not have statistical significance.

The number of patients with CKD is increasing
worldwide, which significantly reflects the nature of the
pandemic. Mostly, | would like to note that an important
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trend is caused, first of all, by absolutely not those mecha-
nisms leading to pathological processes in which a patient
may be under the supervision of a nephrologist, but be-
cause of the augmentation of the increase in the number
of patients with a significant degree of cardiovascular pa-
thology. Meanwhile, to a certain extent, the contribution
of COPD, as a pathology having the result of systemic
manifestation to the formation of CKD, has not been
sufficiently developed and studied.
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Fig. MAU parameters depending on the severity of COPD.

In patients with a history of diabetes mellitus (DM),
metabolic syndrome (MS), hypertension (GB), as well as
in patients with vascular atherosclerosis, the most suscep-
tible marker of endothelial dysfunction is MAU [15, 16].

In patients with COPD using test strips to determine
MAU, we have identified the following data that reflect
signs of the presence of endothelial dysfunction.

It should be noted that the values of this parameter in
patients with COPD having a mild severity of 0.05 + 0.03
g /1, as we see, there was a tendency to increase in persons
of the second group to 0.07 + 0.04, and in the third to 0.09
+0.03 g /1. (fig.)

If we take into account every fourth patient with
COPD, then each reveals a functional disorder on the part
of the renal system. Thus, the risk of increasing if there is
a combination with a pathological process in the circula-
tory system rises. Most likely, there is a possibility that
this may be due to both a systemic consequence of COPD
and the presence of respiratory and heart failure [11].

Consequently, the presence in the pathogenesis of
common links of the mechanism, such as general systemic
inflammation, dysfunction of the endothelial system form
the mutually aggravating effect of COPD on the cardio-
vascular and in particular on the renal system.

This definition in world practice is referred to as the
cardiorenal continuum. Finding out these changes at the
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stages of the earlier manifestation of the pathological pro-
cess, which currently needs timely further and more detai-
led, and accordingly close study [17].

A study indicates that in all, in the aggregate of pa-
tients with chronic obstructive syndrome, MAU is detec-
ted. It is worth noting that with an increase in the severity
of COPD, an increase in the level of albumin excretion
reliably occurs.

Thus, a study to identify an early marker of renal da-
mage to MAU can detect kidney damage at earlier stages
of COPD. Therefore, evaluate the severity of the latter.
There are also risk factors for developing CKD, such as
the age-related aspect, and smoking.

Conclusion:

1. The identification at the early stages of statistically
significant risk factors for the development of CKD, such
as old age, smoking in patients with COPD is important,
in the development of possible complications from other
organs and systems in the future.

2. Taken together, all patients with chronic obstruc-
tive syndrome have MAU as one of the early signs of kid-
ney damage.

3. The higher the severity of chronic obstructive syn-
drome, the higher the indicators of the early marker of
renal damage of MAU.
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