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ABSTRACT

Relevance: The purpose of sedation during endoscopic procedures is to reduce patient discomfort, including anxiety and pain, while
maintaining a minimum frequency of side effects associated with taking medications.

The study aimed to investigate the effectiveness of sedation in endoscopic examinations at the National Scientific Oncology Center
(NSOC, Astana, Kazakhstan) in 2023, determine the effect of sedatives on the quality of colonoscopy, and provide more theoretical evi-
dence for the clinical use of sedatives.

Methods: In 2023, sedation for endoscopic examinations at the outpatient stage was available in 11 clinics in Astana. A retrospective
analysis of endoscopic studies under sedation and without sedation conducted in the conditions of the NSOC endoscopic department
for 2023 was carried out.

Results: The total number of endoscopic examinations in Astana in 2023 is 56,143, of which 10,651 studies were conducted under
sedation with propofol. The average cost of sedation in Astana was KZT 18,600, from a minimum of KZT 13,000 to a maximum of KZT
32,000. The number of sedations during endoscopic examinations in 2023 in Astana varied from a minimum of 312 to a maximum of
4,593 per clinic. In 2023, 2 cases of colon perforation were recorded during colonoscopy under propofol sedation; both cases occurred
in private centers, and patients were urgently operated with colostomy removal.

In a single-center study of the results of performed colonoscopies without sedation and with sedation in the conditions of the NROC,
the number of detected malignancies during sedated colonoscopy was 3% higher, and the number of identified polyps was 0.3% more
than with non-sedative, which, as a result, improves the quality of screening colonoscopy as a whole.

Conclusion: The increased use of sedation at the outpatient level will have a positive impact on the quality of esophagogastroduo-
denoscopy and screening colonoscopy, which means that it will increase the incidence of early forms of stomach and intestinal cancer.
Given the data on sedation during endoscopic examinations in the city’s clinics, it is safe to say that there is a good growth potential for

the widespread introduction of sedation.

Keywords: endoscopy, sedation, analgesia, polyp, colorectal cancer.

Introduction: The challenge of population aging
around the world is gradually worsening, while the inci-
dence of colorectal cancer (CRC) is also increasing with
age. CRC is the third most common malignant tumor in
the world and the second leading cause of cancer death.

In 2023, the incidence rate in the Republic of Kazakh-
stan amounted to 208.7 per 100 thousand population, and
41,515 new malignant neoplasms (MNs) have been regis-
tered. Gender composition of identified patients with ma-
lignant neoplasms made in total: women (56.9% - 23,613
cases) fell ill more often than men (43.1% - 17,902 cases).

CRC rose to second place in cancer incidence structure,
compared to fifth in 2022. It now accounts for 9.3% of can-
cer cases, with 3,939 cases. Of them, 55.6% of patients are
people of working age, 18 to 64 years old. In 2023, 1,973
new cases of CRC were reported in men and 1,970 in wom-
en. Also, in 2023, the mortality rate was 7.6 per 100,000 men
and 6.5 per 100,000 women. Of the newly diagnosed CRC
cases in 2023, 501 belonged - to stage 1, 1862 - to stage 2,
912 - to stage 3, and 536 have been attributed — to stage 4.

The elevation of detection of CRC in 2023 was noted
across all regions of the country. A colonoscopy allows
for detecting and removing potential precancerous le-
sions and preventing metachronous cancer. A colonosco-
py is considered an effective method for lowering the rate
of CRC early detection and reducing mortality. However,
the effectiveness of colonoscopy depends entirely on the
quality of its performance.

Sedatives allow patients to tolerate unpleasant endo-
scopic procedures, relieving anxiety, discomfort, or pain. It
also reduces the risk of physical injury to the patient dur-
ing endoscopic procedures while providing the endosco-
pist with adequate conditions for a relevant, comprehen-
sive examination. Therefore, many endoscopists consider
sedation an important component of gastrointestinal en-
doscopy. The goal of sedation in endoscopic procedures
is to reduce the patient’s discomfort, including anxiety
and pain while maintaining a minimal incidence of medi-
cation-related side effects. Sedatives allow patients to en-
dure unpleasant procedures, relieving anxiety, discomfort,
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or pain, and also reduce the risk of physical injury to the
patient during endoscopic procedures by providing the
endoscopist with adequate conditions for a detailed ex-
amination.

Factors affecting the quality of colonoscopy;

1. Specialist-independent factors: a) the quality of bow-
el preparation; b) sedation.

2. Specialist-dependent factors: practical skills of an en-
doscopist.

The quality of bowel preparation depends on the drug
used for bowel preparation, the volume of the drug solu-
tion drunk, and, of course, the patient’s conscientious im-
plementation of all recom According to the Boston Bowel
Preparation Scale, the large intestine is conventionally di-
vided into 3 sections: right, middle, and left. The quality
of bowel preparation is rated from 0 to 3 points, where 3
points means a clean intestinal section. The recommend-
ed number of points for a satisfactory quality of bowel
preparation is 6-9 points.

In Kazakhstan, sedation is performed only by anes-
thesiologists; therefore, it does not depend on the com-
petence of the endoscopist performing the colonoscopy.
However, the success of cecal intubation depends on the
practical skills and experience of the endoscopist in per-
forming endoscopy.

According to recent data from a multicenter study con-
ducted by JW. Zhou et al.,, which included the results of
a colonoscopy of 216,400 patients, the detection rates of
adenomas (32.24% vs. 31.63%, p<0.05) and polyps (20.61%
vs. 20.21%, p<0.05) increased in the sedated endosco-
py group, especially in flat adenomas (44.80% vs. 43.95%,
p<0.05) and adenomas of 0-5 mm size (66.99% vs. 66.24%,
p<0.05). In addition, the number of colonoscopy biopsies
was significantly higher in the selected group (0.79=0.93
vs. 0.56=0.80, p<0.001) [1].

Q. Zhang et al. reviewed the results of 63,417 colonos-
copies, including 11,417 sedation-free and 52,000 sedated
colonoscopies. The share of colonoscopic examinations
with the use of sedatives was 82.0%. The detection rate of
adenomas was significantly higher in cases with sedation
compared to cases without sedation (adenoma detection
rate was 22.5% versus 17.0%). In addition, this study con-
sidered the effect of the specialist’s experience on the rate
of adenoma detection and the percentage of cecum intu-
bation [2].

For successful and safe sedation, endoscopists must
consider procedural and patient factors. Procedural fac-
tors include the duration of the endoscopic examination,
the level of discomfort during the examination, and the
patient’s prolonged static position during the procedure.
Factors related to the patient include drug intolerance,
sensitivity to pain, medical history, age, and body weight.

Before the procedure, the doctor must discuss with the
patient the benefits, risks, and limitations associated with

the use of sedatives, and as a result of the discussion, the
patient should sign an informed consent [3].

Medical history and thorough physical examination
are needed for all patients before the endoscopic pro-
cedures. The anamnesis elements that may affect the
quality of sedation include the clinical history and phys-
ical examination.

The minimum patient monitoring requirements for
gastrointestinal sedation include assessment of blood
pressure, heart rate, pulse oximetry, visual assessment
of ventilation activity, level of consciousness, and dis-
comfort [4].

The most common benzodiazepines used in sedation
are midazolam and diazepam. The efficacy of sedation of
these two drugs is the same, but most endoscopists prefer
midazolam because of its rapid action onset, short dura-
tion of sedation, lower risk of thrombophlebitis, and high
amnestic properties. When using midazolam, sleep occurs
quickly, after 15 minutes with intramuscular injection and
after 1-1.5 minutes with intravenous administration. Be-
sides, it has almost no effect on sleep structure and has
almost no aftereffects. Midazolam is not registered in Ka-
zakhstan and, therefore, is not included in the clinical for-
mulary, although it is preferable to propofol in terms of
quality.

The use of anesthesiologist-monitored propofol seda-
tion for endoscopic procedures is widespread in the Unit-
ed States and Europe. It is also the most common method
of choice in Kazakhstan.

The drug has sedative, hypnotic, amnestic, an-
tiemetic, and anticonvulsant effects but is devoid of
analgesic effects. The time from injection to the onset
of sedation is 30 to 60 seconds, and its action lasts 4 to
8 minutes [5,6].

Currently, most outpatient endoscopic examinations in
Kazakhstan are carried out without sedation, and sedation
is performed only at the patient’s request on a paid basis.
No order obliges to conduct all endoscopic sedated exam-
inations. The only regulation of the Minister of Health of
the Republic of Kazakhstan is the order of April 26, 2023,
No.78, “On Approval of the standard for the organization
of anesthesia and resuscitation care performance in the
Republic of Kazakhstan” [7]. Annex No.4 to this order con-
tains the Classification scale for the patient’s physical sta-
tus from the American Society of Anesthesiologists’ En-
doscopy Manual on Sedation.

Most importantly, any sedation for all outpatient and
inpatient endoscopic interventions in Kazakhstan can only
be performed by anesthesiologists. An endoscopist can
be admitted to sedation, but only if there is a certificate
of completion of certification courses on anesthesiolo-
gy. However, according to American guidelines, self-seda-
tion of the patient by gastroenterologists or endoscopists
is justified and recommended only for routine diagnos-
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tic procedures, such as colonoscopy and gastroscopy. In
surgical endoscopic interventions, sedation is carried out
only by doctors-anesthesiologists since the intraprocedur-
al introduction of the patient requires the attention of a
separate specialist and a separate nurse.

Also, Annex No.5 to this order specifies the scope of
preoperative examination of patients, considering the ur-
gency of surgical intervention (in case of emergency and
planned hospitalization), but does not specify the exact
list of tests required for sedation in outpatient cases.

This study aimed to investigate the effectiveness of se-
dation in endoscopic examinations at the National Scien-
tific Oncology Center (NSOC, Astana, Kazakhstan) in 2023,
determine the effect of sedatives on the quality of colo-
noscopy, and provide more theoretical evidence for the
clinical use of sedatives.

Materials and methods: In 2023, sedation for endo-
scopic examinations at the outpatient stage was availa-
ble in 11 clinics in Astana. A retrospective analysis of en-
doscopic studies under sedation and without sedation
conducted in the conditions of the endoscopic depart-
ment of the National Scientific Oncology Center (NSOC,
Astana, Kazakhstan) was performed.

In a sedated colonoscopy, patients received intrave-
nous propofol to achieve deep sedation or general anes-
thesia. At the beginning of the procedure, propofol was
administered at a dose of 80-120 pg/kg of body weight.
A maintenance dose of 20-50 mcg/kg was repeated de-
pending on the patient’s response, operator experience,
and technical difficulties encountered, while patients un-
dergoing traditional colonoscopy remained conscious
during the procedure. All patients were monitored with

pulse oximetry, continuous ECG, and noninvasive blood
pressure assessment every 5 minutes. Supplemental oxy-
gen is supplied to patients under sedatives through a na-
sal catheter.

Results: In 2023, the total number of endoscopic ex-
aminations performed in Astana comprised 56143, of
which 10651 were carried out under propofol sedation.
The average cost of sedation in Astana amounted to KZT
18,600, from a minimum of KZT 13,000 to a maximum of
KZT 32,000. The number of sedations during endoscopic
examinations performed in 2023 in Astana ranged from a
minimum of 312 to a maximum of 4,593 per clinic. In 2023,
2 cases of perforation of the large intestine during colo-
noscopy under sedation with propofol were recorded, and
both cases occurred in private centers, followed by the
patients urgently operated with the colostomy egestion.
According to Table 4, sedation during endoscopic exami-
nations at the outpatient stage is available in 11 clinics in
Astana. However, in 5 clinics, the tests for sedation are not
required at all 5 clinics only a general blood count and ECG
are required from the necessary tests, and only in one clin-
ic 5 tests are required (complete blood count, blood test
for HIV and hepatitis, ECG and plain X-ray of the lungs).
Based on data from Table 1, it can be stated that the list of
tests requested by the anesthesiologist before sedation is
not regulated by the Order No.78 of the Ministry of Health
of the Republic of Kazakhstan and depends on the pref-
erences of the anesthesiologist. The number of sedations
depends only on the staffing of intensive care and anes-
thesiology departments; hence, the potential for growth
of sedated endoscopies directly depends on the number
of anesthesiologists in the clinic.

Table 1 - Use of sedation in endoscopy at the outpatient stage in Astana (Kazakhstan), 2023

Name of Clinic
Hospital
f the De-
State State State |©
Aspects NRMC | MDMC | NSOC | hospital | hospi- | hospital [PaMMeNt| | ginic | Green | Ajanga | umit
Ne1 talNe2 Ne3 v
dential Af-
fairs RK
1. 0o ofstudies | 5gg0 | 4734 | 4833 | 7788 | 7922 | 6553 | 9674 | 1600 | 3559 | 2100 | 1500
2. No. of sedated
examinations 312 500 478 1040 320 348 4593 1280 316 864 600
:33 éc?aﬁ?ér?; 32000 20000 18000 29500 13000 13000 15000 22000 24000 18000 25000
CBC,
HIV,
4. What tests are Not Not hepatitis, | CBC, Not Not CBC, CBC, CBC, CBC, Not
required? required | required ECG, |UA, ECG| required | required ECG ECG ECG ECG required
X-ray of
lungs

According to Table 2, the total number of endo-
scopic examinations performed in the Department of
Expert Endoscopy of the NSOC steadily increases year-
ly, even though the department employs only 3 endos-
copists and only 2 colonoscopes are available. Also, ac-

cording to Table 2, it can be seen that the number of
recto-colonoscopy examinations and the number of
initially diagnosed cases of CRC is also growing, al-
though the clinic does not belong to a primary care
medical facility.
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Table 2 - Performance indicators of the Department of Expert Endoscopy of the NSOC, 2019-2023

Indicator Years
2019 2020 2021 2022 2023
Total number of endoscopic examinations 1226 2130 2684 2676 4833
Number of biopsies in all endoscopic examinations 294 1577 693 1452 1721
Rectocolonoscopy 78 351 503 555 968
Number of biopsies in rectocolonoscopies 29 301 176 308 353
Number of malignant neoplasms detected during recto-colonoscopies 22 10 32 37 50

According to Table 3, the number of sedated colo-
noscopy procedures performed at the NSOC Endoscopy
Center of Expertise was lower than non-sedated proce-
dures, with an annual increase in the proportion of se-
dated endoscopy examinations. Besides, Table 3 confi-
dently proves that sedated examinations detected more

cases of terminal ileum and cecal intubation and benign
neoplasms, including flat neoplasia. Thus, in 2019-2023,
benign tumors were detected 3-11% more often during
sedated colonoscopy than during non-sedated exam-
inations. Accordingly, this has improved the quality of
screening colonoscopy in general.

Table 3 - Results of colonoscopy examinations conducted at the Center for Expert Endoscopy of the NSOC, 2019-2023

. Years
Indicator 2019 2020 2021 2022 2023
Number of colonoscopies, abs. 40/38*** 202/149 289/214 305/250 490/478
CIR, %* 89.1/93.8 91.2/94.1 91.0/94.7 92.5/94.3 91.7/96.3
ADR, %** 17/22.5 18/22.4 17.9/125.6 19.1/27.2 20.9/32.1

Notes: *CIR is an indicator of cecum intubation; **ADR — adenoma detection rate; The first digit in the results refers to non-sedated colonoscopy, the second

to sedated colonoscopy

The statistical analysis of differences in the incidence
of cecum intubation and the incidence of adenomas with
and without sedation was carried out using the Welch
t-test. The two-sample Welch t-test, which compared ad-
enoma detection between the sedated and non-sedat-
ed groups, revealed a significant difference between the
groups (t=-3.8431, p=0.0075), with the sedation group hav-
ing a higher mean adenoma detection rate (23.72), com-
pared to the non-sedation group (18.58). The 95% confi-
dence interval for the mean difference composed [-8.36,
-1.92] indicates a significant effect of sedation status.

Sedation during colonoscopy makes it possible to ex-
amine the mucous membrane of the large intestine more
thoroughly using chromoendoscopy and electron chro-
moendoscopy, increasing the number of biopsies and ulti-
mately increasing the adenoma detection rate (ADR).

Discussion: Sedated colonoscopy has been carried out
in clinics in Astana and Kazakhstan over the past decades.
It is widely used in clinical practice in public hospitals and
private centers. At NSOC, sedatives are used in 42.4-49.3%
of cases, and ADR rate and cecal intubation rate (CIR) in-
crease year to year with more sedatives used. The growth of
the proportion of sedated endoscopic examinations in clin-
ics depends on the availability of doctors-anesthesiologists
and anesthetists in the anesthesiology and resuscitation de-
partments. For example, NSOC has significantly increased
the rate of sedated colonoscopies and ADR and CIR rates.
However, there is a shortage of anesthesia service staff.

In this study, we did not consider the years of experi-
ence and the number of colonoscopies performed by each
endoscopist of the Expert Endoscopy Department since

only three doctors worked there, which was not enough
to compare the indicators.

The main limitation of this study was the insufficiency
of indicators reflecting the quality of colonoscopy. Two im-
portant indicators of colonoscopy quality, including ADR
and CIR, have been studied. However, other indicators,
such as patient comfort and satisfaction, were not consid-
ered. This retrospective study lacked data on patient satis-
faction, so the relevant indicators could not be examined.
In addition, sedation may lead to increased complications
and financial burdens on patients not assessed in that
study. Further studies are needed to assess sedatives’ com-
plications and potential economic impact on colonoscopy.

Conclusion: Further development of effective and safe
sedation in endoscopy requires further high-quality multi-
center randomized trials in cooperation with professional
societies of anesthesiologists and resuscitators, modifying
the legislative framework, and the research of the pharma-
co-economic efficacy of specified changes. Expanded use
of sedation at the outpatient level could improve the quality
of endoscopic examinations and, therefore, increase the de-
tection of early forms of bowel cancer. Data on the use of se-
dation during endoscopic examinations in Astana clinics ev-
idences a good growth potential for a wider introduction of
sedation and improving the quality of colonoscopies (ADR,
CIR). The increase in ADR and timely curing of identified ad-
enomas will have a positive delayed cumulative effect on
the CRC incidence and mortality due to this disease among
the population of Kazakhstan. This study’s results suggest
sedatives can help inexperienced and experienced endos-
copists achieve better colonoscopy quality.
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Also, in our opinion, it is necessary to work out the is-
sue of proper and adequate reimbursement of the cost of
sedation under the CSHI package at the outpatient stage.
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AHJIATIIA

CEJAINS KE3THJETT SHIOCKONUSJILIK 3EPTTE YJIEPATH TUTMILIITT:
YJITTBIK FBLJIBIMA OHKOJIOTHSIBIK OPTAJIBIKTBIH TOKIPUBECI
(ACTAHA, KA3AKCTAH)

K. Bamuipoexos', A. Fanuaxoaposa’

DKLIC «¥nTThIK OHKONOTUSANbIK 3€PTTEY OpTanblifbl», AcTaHa, KasakctaH Pecnybnmkach

O3ekminizi: DHOOCKONUANLIK NPOYedyparapobl Jdcypeizy Kezinoe ceoayusnvlly MAKcamol NAYUeHMmiy blH2aucol30blebli, COHbLY
iwiHOe Masacel30blK NeH ayblpCblHYObl A3aimy, 09pi-08pMeKneH OallaHbLCMbl HCAHAMA dcepiepOiy MUHUMALObL HCULLICIH cakmay 60-

6In Madvlaaodvl.

3epmmeyoin makcamor — ¥aimmolx avlivimu onkonocusanvi opmansik (Y£O, Acmana, Kazakcman) sicazoaiiblnoa 3HO0CKONUANBIEK,
mekcepynep kesinde cedamusmepoi Koi0anyoOwiy muimoiricin zepmmey 2023 dc., cedamusmepoiy KOJIOHOCKONUS CANACLIHA 9CepiH
aHbIKmay dicone cedamuemepoiy KIUHUKALBIK KOTOAHBLLIYbIHA KOOIPeK meopusivblk 0o1enoep Keimipy.

Qoicmepi: 2023 ducvlivt amOyIamopusnblK Kezenoe IH00CKONUALbIK 3epmmeyiep Kkezinoe cedayus Acmana Karacvinoaeel 11 kaunu-

Kaoa Koaxcemimoi 60n0bl. 2023 dncoinivl ¥immolk abliblMU OHKOI02USANbIK opmanbikmely (Acmana, Kazakcman) sH00CcKkonusibik 06.1im-
weci JHeaz20anuvinoa HCypizineen ce0ayuamMen Jdcone ce0ayusacobls IHOOCKONUAIbIK 3epmmeyiepae pempocnekmuemi manoay icypeizinoi.

Homucenepi:2023xcolnvt Acmanakanacol O0UbI A IHOOCKONUSIbIK3epmmeynepOinscainsl canvl 56143-kemen, onbiy iwinde npono-
Goncedayusicoimen 10651 3epmmeyancypeizindi. Acmanaxanacol 6ouvinwaceoayuanviyopmauakynsl 18600meneecemen, eymomenikynoi—
13 mviy menee ocone ey kobi 32 muly meneeze Oetlin dcemedi. 2023 dcvlnvt Acmana Kaniacel 6OUbIHUG SHOOCKONUSATLIK 3epmmeyiep Ke-
3in0e cedayusaapowiy ey as canvl 312, ey kon canvt — 4593 Kypaowr.

2023 scolnvl nponogon cedayuscbiibly ACmMblHOA KOJLOHOCKONUS Ke3iHOe MoK iuekmiy nepghopayusicolHbly 2 dca20ativl mipkeaioi;
eKi drcaz0ail 0a dHceke OpmanvlKmapoa 6010sl, HAYKACMapad KOA0CMOMUAHYL HCOI0 YuiH ury2sll onepayus scacanovl. Ceoayusacol sHcomne
cedayusimen Jcypeizineen KOLOHOCKONUANLAPObLY HOMUdN Cesepit Oip opmanblKmyl 3epmmeyoe ce0amusni KOL0HOCKONUAOA AHbIKMAl2aH
Kamepai icikmepoiy canvl cedamusmi emec KOIOHOCKOnusea Kapazanoa 3%-ea, an anvikmanean norunmepoiy canvt 0,3%-2a xon 6oi-
Obl, HOMUICECIHOE JHCANNBI CKPUHUHSMIK KOJOHOCKONUSAHBLY CANACHl APMAObL.

Kopoimuvinovi: Ambynramopuanvix deyeetioe cedayusnsl Koa0anyowvl Keyeiimy 330¢hazoeacmpooyo0enocKonus MeH CKpUHUHSMIK KO-
JIOHOCKONUSIHbIH CANACLIHA OH 9cep emeol, ieHu ACKA3AH MeH iuleKk KamepJii icieiHiy epme mypaepiniy natoa 601yvin apmmueipadsl. Kana
KAUHUKATAPLIHOA IHOOCKONUSLLBIK 3epmmeyiepoe ceoayus 0epekmepin eckepe omuipbin, CeOayusiHbl Keyinen eneizy yuin Jcakcvl ocy
oneyemi 6ap den aiimyaa 601aobL.

Tyitinoi co3oep: snoockonus, ce0ayus, aHdibee3us, noaun, KOiopeKmaibovl Kamepii icik.

AHHOTAIMUA

SPOEKTUBHOCTH DHIOCKOMMYECKAX UCCJIEAOBAHUI MO/ CEJALIAEI:
ONBIT HALIIMOHAJILHOT'O HAYYHOI'O OHKOJIOTMYECKOT'O LIEHTPA
(ACTAHA, KA3AXCTAH)

K.Y. Bamuwipoexos', A.A. Tanuaxéaposa’
TOO «HaunoHanbHbIit Hay4YHbIA OHKOMOTUYECKNIA LieHTP», AcTaHa, Pecnybnuka KasaxcTaH

Axmyansnocme: Llenvio cedayuu npu nposedenu IHOOCKONUYECKUX NPOYeOyp ABNAEMC s YMeHbUleHUe OUCKOMPOPMA NAyueHma, 6Kauds
6ecnokoiicmeo u 60b, NPU COXPAHEHUU MUHUMATILHOU YACMONbl NOOOUHbIX I(PPDEKMO8, CEAZAHHBIX C NPUCMOM JEKAPCME.
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Henvb uccneoosanus — uzyuums 3¢hpexmusnocms npumenerus cedayuu npu IHOOCKONUYECKUX UCCIe008aANUAX 6 ycaosuax Hayuonanbrnozo
nayunoeo onkonozuueckoeo yenmpa (HHOL], Acmana, Kazaxcman) ¢ 2023 200y, onpedenumbs e1usinue ceOamusHblX npenapanos Ha Kavecnmseo
KOJIOHOCKONUU U NPe00Cmagums 601bule meopemuieckux 00Kazamenbcmes 0 KIUHUYECKO20 NPUMEHEHUs. CeOAMUBHbIX NPenapamos.

Memoowr: B 2023 2. cedayusi npu 3HOOCKONUYECKUX UCCIEO08AHUAX HA amOyiamopnom smane oOviia docmynua 6 11 xkiunuxax
2. Acmana. Ilposeden pempocnekmusHblll AHAU3 IHOOCKONUYECKUX UCCIe008AHULL NOO cedayuell u be3 ce0ayull, NPOBEOeHHbIX 8 YCI0BUSX
andockonuueckoeo omoenenus Hayuonanonozo nayunozo onkonoeuueckoeo yenmpa (Acmana, Kazaxcman).

Pesynomamor: Obwee konuuecmeo 3HOOCKONUYECKUX ucciedoganuul no 2. Acmawna 3a 2023 200 pasua 56143, uz Hux noo ceoayuei
nponogonom npogedeno 10651 uccneoosanue. Cpeduss cmoumocnms cedayuu no 2. Acmana pasna 18600 menze, MUHUMATLHASL CHIOUMOCTID —
13 muicau menee u maxcumanbho 00xo0um 00 32 meicau menee. MunumanbrHoe KOIULecmeo cedayull npu IHOOCKONUYECKUX UCCIeO08AHUAX 8
2023 2. no 2. Acmana cocmasuno 312, maxcumanvroe xoaruuecmeo — 4593.

3a 2023 200 3agurcuposano 2 ciyuas nepghopayuu moicmozo KUmledHuKa 60 8pems KOIOHOCKONUU noo ceoayueil nponogonrom; oba
CYUAs NPOUZOWIU 8 YACHIHBIX YEHMPAX, NAYUEHMbL ObLIU IKCIMPEHHO NPOONEPUPOBAHDBL C 8bIBEOCHUEM KOLOCHIOMDI.

B oonoyenmposom ucciedosanuu pe3yibmanmos nposeoeHHblx KOIoHOCKonuil 6es cedayuu u ¢ ceoayuetl ¢ ycrogusax HHOL] konuuecmeo
BbIAGLCHHBIX 3/I0KAYUECMBEHHbIX 00PA308ANUL NPU Ce0aMUBHOU KOLOHOCKONUYU Obln0 bonvwe Ha 3%, a KOIUYecmeo Gbia6IeHHbIX NOIUNOE —
oonvue na 0,3 %, wem npu HeceOamusHoll, YMo, 8 umoze, NOGLIULACT KAYECMBO CKPUHUHSOB0U KOTOHOCKONUU 8 YeLOM.

3axknwuenue: Pacuupenue ucnonb3o8anus ceoayuu Ha aAMOYIAMOPHOM YPOGHE OKAJCENm NOIOICUMENbHOE GIUAHUE HA KAYeCMEO
9IHOOCKONUHECKUX UCCTe008AHUL, A 3HAUUM, NOGLICUM GbIAGNAEMOCHb PAHHUX (OPM pAKA KUMMEUHUKA. Yuumvleéas OanHble NO NPOBEOCHUIO
ceoayuu npu IHOOCKONUUECKUX UCCICO08AHUAX 8 KIUHUKAX 2. ACManbl, MOJICHO ¢ YBEPEHHOCMbIO CKA3ANb, YMO eChib XOPOUlUll NOMeHYudl
pocma 01 NOBCEMeCMHO20 BHEOPeHUS CeOayull U pOCMa Kavecmed npoeooUMbLX KOIOHOCKONUIL.

Knrwoueswte cnosa: snoockonus, cedayus, ananveesus, noaun, koiopekmanvhviil pax (KPP).
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