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DIAGNOSTIC VALUE OF TRICHOSCOPY IN THE DIFFERENTIAL DIAGNOSIS OF
VARIOUS FORMS OF ALOPECIA

Ospanova A.M. "=, Abdieva N.S. ", Usenova S.9. "', Azhibekova Zh.M. "=,

Yuldashov F.A.
Khoja Akhmet Yassawi International Kazakh-Turkish University, Faculty of Higher Postgraduate
Medical Education (Shymkent, Kazakhstan)

Abstract. Alopecias of various origins present a significant diagnostic challenge in
dermatological practice. Trichoscopy, a non-invasive method for visualizing the scalp, has become a
key tool in recent years for the early and accurate diagnosis of hair loss.

Objective. To determine the modern capabilities of trichoscopy in the differential diagnosis of
various forms of alopecia and to assess its diagnostic value.

Materials and Methods. An analytical review of 28 publications from 2019-2025 was
conducted, including original studies and meta-analyses on trichoscopic diagnostic criteria in alopecias.
Key morphological features, their sensitivity and specificity, as well as the role of the method in
monitoring treatment effectiveness were analyzed.

Results. It was established that in androgenetic alopecia the most informative features are hair
shaft diameter variability and the perifollicular halo; in alopecia areata - yellow and black dots,
“exclamation mark” hairs; in scarring forms - absence of follicular openings and vascular changes.
According to systematic reviews, the average diagnostic accuracy of trichoscopy is 90-95%. New
digital technologies and artificial intelligence enhance the objectivity and reproducibility of
interpretation.

Conclusions. Trichoscopy is an essential component in the diagnosis of alopecias, allowing
differentiation of their forms, determination of disease activity, and assessment of treatment
effectiveness. Standardization of terminology and the development of digital platforms will create new
opportunities for integrating the method into clinical practice.

Keywords: trichoscopy, alopecia, differential diagnosis, dermoscopy, hair loss, scarring
alopecia, androgenetic alopecia.
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AHjgaTma. OpPTYP/Ii STHOJIOTHS/BI  a/loTelysiylap ZepMaToJIOTHSIBIK  TaKiprubesne —eneyti
JTMArHOCTUKAJIbIK, KUBIH/IBIK TYAbIPaZibl. TPUXOCKOIHMS — I11al TieH 6ac TepiciH OeliHenelTiH UHBA3UBTI
eMeC ZIepMaTOCKOITUSIJTBIK, 3/IiC, OJ1 Ko3re KopiHOeHTiH MOP(O/IOrHsIbIK KoHe TaMbIPJIbIK, 63repicTepi
aHbIKTayFa MYMKIiH/IiK OepeTiH 3aMaHayy AMarHOCTUKAJIBIK KypasFa alHas /bl

Makcat. Anoneuuys TYp/epiH aXbIpaTyja TPUXOCKOIUSIHBIH, AUAarHOCTUKAJIBIK, MYMKIHZIKTEPiH
Oarasay >kKoHe OHBIH, I9/I/Iiri MeH K/TMHUKA/IBIK MaHbI3/IbIIBIFBI Typasibl Ka3ipri [epekTepi xyiesney.

Marepuangap MeH apictep. 2019-2025 xbuigap apanbiFbIHAaFbl 28 FBUIBIMUA >KapUsiJlaHbIMFa
AQHA/IUTUKA/IBIK ~ 1II0JTy  OKyprisingi. Osapra TPUXOCKOMUS/IBIK —OenrinepziH — JUArHOCTHKAIBIK,
MaHbI3JbITBIFBIH, Ce3iMTas/bIK T1eH epeKIlesiK [JeHreliH >koHe TPUXOCKOIHMSHBIH aypy OapbIChH
OakpuIay/1aFbl POJTiH TajjaFaH TYMTHYCKA 3epTTeyJiep, KYHesi II0Tyap MeH MeTaaHa/Tu3zep Kip/i.

HaTtwkenep. AHporeHeTUKa/IbIK, ayloNelydst Ke3iHae eH akKraparTbl Oesrizep — Iiaml e3eriHiH
JMaMeTpiHiH e3repriluTiri MeH nepuQoTMKYJ/ISIP/IbIK OpeoJ; OLIAKThI ajomnelus/ja — capbl )KoHe Kapa
HYKTesiep, «jer Oesrici» Topi3zi >koHe CbIHFaH LIaliTap; ana pyOUbiabl TypJjepAe — (GOUTUKYISPIIbI
TeCiKTep/iiH, >KOFanybl, MepudO/IUKY/ISP/bl 3pUTeMa >KoHe aTPOUS/IbIK akK, OllaKTap aHbIKTas/bl.
TpPHUXOCKOIHUSHBIH, OpTallla JUarHOCTUKA/BIK A9JIJIr TUCTOJIOTUSJIBIK TeKCepicreH canbICThipraHga 90-
95% Kypazbl. 3amaHayd 3epTTeysepie LU(PIbIK TPUXOCKOMNUS MeH »KacaH[bl UHTEJIeKT
TeXHOJIOTHS/Iapbl TPUXOCKOTIUS/IBIK OeliHesep/ii aBTOMAaTThl TaHY MeH CaHABIK Oaranay/blH >kaHa
MYMKIiH/IIKTepPiH alllaTbIHbI KOPCeTL/IreH.

KopeITbiHzABL.  TPUXOCKOIMSL —ajoNelUsiHblH, Ke3 Ke/JreH TYpiH aHbIKTayja a/IFalliKpl
[JMarHOCTUKA/IbIK 9iC peTiHAe KapacTeIpbllybl THIC.By/n amic aypy Typ/iepiH epre >KoHe [9J1
aXbIpaTyFa, KabbIHy OesiceH/imiriH Oaranayra )koHe eMHIiH THiIMZIIITiH OaKbllayFa MyYMKiH/IK Gepei.
TepMUHO/IOTUSIHBI ~ CTaHJAPTTay >KoHe LUMP/bIK T[1aTdopManapAbl AaMbITy TPUXOCKOMUSHbI
K/IMHUKAJBIK TOKiprbere KeHiHeH eHTi3yre >KOJT allla/ibl.

TyuiH ce3jep: Tpuxockomnusi, anonenus, nuddepeHIMaNbl JUATHOCTUKA, JepMaTOCKOIUS,
IIAIITHIH TYCYi, pyOLbIIbI asornerys, aHIpOreHeTUKaJIbIK, aIoTeLysl.

JuarHocTuyeckas [eHHOCTh TPUXOCKONNH B AN depeHIHA/ILHOM JUATHOCTHKE Pa3/IMUHBIX
¢opm anonenun

OcnanoBa A.M., Aoguesa H.C., YcenoBa C O., Axxudekona JK.M., FOnpamios @.A.
Me>x)yHapOJHbIM Ka3aXxCKO-TypeLKUl yHUBepCUTeT UMeHH Xozxa Axme[ casu
dakybTeT BbICILIETO MeJULIMHCKOTO 1oc/eBy30BcKoro obpasoBanust (IlbivkenT, Kasaxcran)

AHHoTanusa. AJ/onenuu pasMYHOrO reHe3a TMpPeJCTaB/sSIOT CepPbE3HYH [AUarHOCTUYECKYHO
npobsieMy B /I€PMaTOIOTMUECKON TIPaKTHUKe. TPUXOCKOIHS, KaK HEMHBA3UBHBIA MeTO/] BU3ya/TU3aliu
BOJIOCMCTOM YaCTH T'OJIOBbI, B TIOC/I€/IHME TO/bl CTasla K/IF0UeBbIM UHCTPYMEHTOM [i/1sl paHHeH ¥ TOYHOMH
JIMaTHOCTUKY BBIMa|eHUs BOJIOC.

Lens. OnpegenuTh COBpeMeHHble BO3MOXXHOCTA TPUXOCKONMKW B AuddepeHIUaIbHOU
JIMarHOCTUKe Pa3/nyHbIX (POPM asonelyii ¥ OLIeHUTh e€ TUarHOCTUUeCKYO 1[eHHOCTb.

Matepuanbl ¥ MeToAbl. IIpoBeféH aHamMTHUeckui 0630p 28 mybsukanuii 2019-2025 rr.,
BK/IFOUAIOIUX OpPWUTMHA/IbHblEe WCC/AeI0BaHUSI W MeTaaHalu3bl M0 JAUAarHOCTUYECKUM KpUTepHUsiM
TPUXOCKOTIMU TPU  ajorneLusix. PaccMOTpeHbl K/tOoueBble MOP(QOJOTHYeCKHe TIPU3HAKH, UX
YYBCTBUTEJLHOCTD U CHIELIM(PUUHOCTD, a TAKXKe POJIb MeTOo/ia B KOHTPOoJie 3(PPeKTUBHOCTH Teparvu.
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Pe3ynibTaThl. Y CTaHOB/IEHO, UTO TIPH aHZAPOreHeTHYeCKOl anonelyy Haubosiee HH(GOPMATUBHEI
Bapuabe/bHOCTh iiaMeTpa BOJIOC W TIEPUNU/IAPHBINA OPEOJI; TIPYU O0UaroBOU — XKENThIe U UEPHBIE TOUKH,
«BOCK/IMLIaTe/IbHbIe BOJIOChI»; TPU PYOLIOBBIX (opMax — OTCyTCTBUe (OJUIMKY/SPHBIX YCThEB U
cocyauctele u3MeHeHus. CpefHsisi [AWarHOCTMYeCKass TOYHOCTb TPUXOCKOMWU TI0  J@HHBIM
cucTeMaThueckux 0030poB coctaBmsier 90-95%. HoBble mudpoBble TEXHOJIOTUM M WCKYCCTBEHHBIN
WHTE/UIEKT TIOBBIIIAIOT 00beKTUBHOCTh ¥ BOCTIPOU3BOAMMOCTb WHTEPIPETALIUH.

BeiBogpbl. Tpuxockomusi siBIsieTCsl 00si3aTe/lbHbIM KOMITOHEHTOM /IMaTHOCTUKU — aJIoTeLini,
no3Bosisis  fuddepeHIMpoBaTE UX (OPMBI, OIpeAenuTh AaKTUBHOCTb TIpollecca U  OLIeHWUThb
3¢ dexTUBHOCTD nedeHus. CTaHZapTU3al[1sl TEPMUHOJIOTUU U pa3BUTHe [IUGPOBBIX MaT(GOPM OTKPOIOT
HOBbI€ TIePCIIeKTUBBI /1JIs1 BHEZIPeHUSI MeTOo/ja B KJIMHUYECKYH0 MPAaKTUKY.

KiaoueBble c/i0oBa: TpUXOCKomWs,  anoneuys, JAuddepeHManbHas  JUarHOCTHKA,
ZlepMaTOCKOIIHS, BhIMaZieHue BOJIOC, pyOLIoBast ajioTeLysi, aHApOreHeTHUecKas ayloreryst

Introduction

Trichoscopy is a non-invasive method of visualizing the scalp that allows for detailed
assessment of hair follicle structure, hair shafts, and perifollicular tissues. In recent years, this method
has become an integral part of diagnosing hair disorders, enabling early detection of pathological
changes and increasing the accuracy of differential diagnosis of various forms of alopecia [1]. Modern
studies show that trichoscopy makes it possible to determine the nature of the lesion and differentiate
androgenetic, alopecia areata, scarring, telogen, and traction alopecia based on characteristic visual
features. For alopecia areata, the typical findings include so-called “yellow dots,” “black dots,”
“exclamation mark hairs,” short vellus hairs, and broken hairs [2]. These signs reflect active follicular
destruction and temporary involution.

In androgenetic alopecia, pronounced hair-shaft diameter variability, an increased proportion of
thin vellus hairs, and the presence of a perifollicular halo predominate, indicating follicular
miniaturization under the influence of androgens [3]. Scarring forms of alopecia are characterized by
the disappearance of follicular openings, atrophy and sclerosis of perifollicular tissues, as well as
typical vascular changes [4]. These features allow scarring processes to be distinguished from
reversible forms of hair loss at an early stage and enable timely adjustment of therapy. Trichoscopy
plays a particularly important role in dynamic monitoring and evaluation of treatment effectiveness.
Sequential photography of the same areas allows clinicians to track the appearance of new terminal
hairs, a reduction in the number of “black dots,” and decreased hair fragility, making trichoscopy an
objective monitoring tool [5]. Nevertheless, recent reviews show that the interpretation of trichoscopic
findings requires high expertise and uniform terminology. The lack of standardized diagnostic criteria
and grading scales often leads to variability in results. Therefore, current research focuses on
developing unified algorithms and digital image-analysis systems to ensure comparability of data
between clinics and improve diagnostic reliability [6]. Thus, trichoscopy occupies a key place in
modern alopecia diagnostics, combining high informativeness, safety, and accessibility. Its use not only
increases diagnostic accuracy but also helps determine optimal treatment strategies, which is especially
important given the rising prevalence of hair disorders in the population.

The objective of this work is to systematize the trichoscopic patterns of the most common forms
of alopecia, assess their sensitivity and specificity for differential diagnosis, and propose a practical
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algorithm for using trichoscopy in outpatient and specialized settings based on current publications
from 2023-2025.

Materials and Methods
This study is an analytical review of modern publications devoted to the use of trichoscopy in the
diagnosis of various forms of alopecia. A literature search was conducted in the PubMed, Scopus, and
Web of Science databases for the period 2019-2025 using the following keywords: trichoscopy,
alopecia, hair loss, dermoscopy, diagnosis, androgenetic alopecia, alopecia areata, scarring alopecia,
telogen effluvium. Additional publications from open sources (Google Scholar, ResearchGate) and
reports of international dermatological societies (EADV, ISHRS, ILDS) were also considered.

The inclusion criteria were:

. original studies, meta-analyses, or systematic reviews focused on the diagnostic
capabilities of trichoscopy in alopecia;

. specification of concrete trichoscopic features and their diagnostic value (sensitivity,
specificity, predictive value);

. publications in English or Russian with access to the full text.

The exclusion criteria were:

. single clinical case reports without quantitative data;

. studies concerning trichoscopy in infectious and inflammatory skin diseases without
alopecia (e.g., seborrheic dermatitis or psoriasis).

A total of 42 publications were analyzed, of which 28 met the inclusion criteria and were used
for the systematization of trichoscopic patterns. The analysis included studies on androgenetic, alopecia
areata, scarring, telogen, traction, and infectious alopecia (tinea capitis).

To structure the data, a comparative analysis approach was used, including:

. classification of trichoscopic features into morphological groups (follicular,
interfollicular, vascular);

. comparison of the frequency of identified features across different types of alopecia;

. assessment of their diagnostic specificity according to original studies and reviews

(Rakowska et al., 2024; Rudnicka et al., 2025; Pirmez et al., 2023) [1-8].

Results and Discussion

Analysis of the selected publications (n = 28) showed that trichoscopy has high diagnostic value
for all major forms of alopecia, including androgenetic, alopecia areata, telogen, scarring, infectious,
and traction alopecia. The combination of trichoscopic features allows, in most cases, reliable
differentiation of the etiology and activity of the process without the need for biopsy, which has been
confirmed in the works of Rakowska et al. (2024), Rudnicka et al. (2025), and Pirmez et al. (2023) [1-
8].

The summarized data are presented in a table (Table 1), reflecting key diagnostic features and
their clinical significance. The methodological approach was based on the principles of evidence-based
medicine, prioritizing studies with levels of evidence A-B according to the Oxford Centre for
Evidence-Based Medicine classification (2020) [9-15].
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Table 1 — Trichoscopic Patterns in Different Forms of Alopecia and Their Differential
Significance
Differential Diagnostic Significance

Type of Alopecia Key Trichoscopic Features Differential Criteria Clinical Significance
Androgenetic Variable hair shaft diameter Differs from TE by Main diagnostic
Alopecia (AGA) (>20%), increased proportion of preserved follicular method; assesses stage

vellus hairs, yellow dots, peripilar
halo, single empty follicles

openings and gradual
thinning

and treatment
effectiveness

Alopecia Areata
(AA)

Yellow dots, black dots,
exclamation-mark hairs, broken
hairs, short vellus hairs

Differs from TTM by
absence of uneven hair
lengths and hemorrhages

Early non-invasive
marker of disease
activity

Telogen Effluvium
(TE)

Even thinning without yellow

dots, normal hair diameter, no

empty follicles, preserved skin
pattern

Differs from AGA by
absence of hair diameter
variability and peripilar
halo

Helps avoid
overdiagnosis of AGA

Trichotillomania
(TTM)

Hairs of different lengths, stubble
hairs, broken hairs, hemorrhagic
spots, empty follicles, V-shaped
hairs

Differs from AA by
absence of yellow dots
and presence of trauma
signs

Confirms psychogenic
nature of hair loss

Scarring Alopecia
(LPP, DLE, FFA)

Absence of follicular openings,
white patches, perifollicular
erythema, vascular loops, bluish
background

Differs from non-scarring
forms by loss of follicles

Allows early diagnosis
and prevention of
irreversible hair loss

Tinea capitis

Comma-shaped hairs, black dots,
short broken hairs, gray-white
scales, inflammatory pustules

Differs from AA by
presence of scaling and
infection signs

Requires mycological
confirmation
(PCR/culture)

Traction Alopecia

Hairs of different lengths, tulip
hairs, empty follicles, no
inflammation

Differs from AGA by
absence of perifollicular
halo and localization
along hairline

Confirms mechanical
nature of damage

The table systematizes trichoscopic features with the highest diagnostic value during visual
examination of the scalp. In clinical practice, the combination of 2—3 characteristic features allows
reliable differentiation of the most common forms of alopecia and minimizes the need for biopsy.
Modern studies (Miteva et al., 2023; Rakowska et al., 2024; Rudnicka et al., 2025) confirm the high
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sensitivity of trichoscopy—up to 92% for androgenetic alopecia and 95% for alopecia areata—when
standardized evaluation criteria are followed.

Androgenetic Alopecia (AGA).

The most characteristic features of androgenetic alopecia include variability of hair shaft
diameter greater than 20%, an increased proportion of vellus hairs, and the presence of the peripilar
sign (a thin hyperpigmented halo around the follicular opening). These changes reflect follicular
miniaturization and perifollicular microinflammation. Additional markers include isolated empty
follicles and yellow dots, which appear with long-standing disease. Modern research shows that in
AGA, the sensitivity of trichoscopy reaches 92% and specificity—88% compared to histological
verification. The method also allows objective evaluation of therapeutic response to antiandrogens or
minoxidil through measurable changes in terminal hair density and diameter.

Alopecia Areata (AA).

For alopecia areata, a combination of five most informative signs has been described: yellow
dots, black dots, exclamation-mark hairs, broken hairs, and short vellus hairs. These patterns indicate
active hair destruction and its premature transition to the telogen phase. In the active stage, black dots
and exclamation-mark hairs predominate, while in remission, vellus and short terminal hairs are more
common. The presence of these features collectively allows highly accurate differentiation of alopecia
areata from telogen effluvium and trichotillomania, where the structure and color patterns of broken
hairs differ.

Telogen Effluvium (TE).

Telogen effluvium is characterized by uniform hair thinning without signs of inflammation and
without significant wvariability in hair diameter. Follicular openings remain preserved, which
distinguishes TE from AGA and scarring alopecias. Recent studies emphasize the value of combining
trichoscopy with phototrichogram, which enables objective assessment of the proportion of telogen
hairs and determination of the process’s reversibility.

Scarring Alopecias (LPP, DLE, FFA).

The most challenging task remains the early diagnosis of scarring alopecias. Trichoscopic
features typical of these forms include the absence of follicular openings, whitish atrophic patches,
perifollicular erythema, and telangiectasias. In fibrosing folliculitis and lichen planopilaris,
perifollicular white scales, a “bluish-gray” background, and irregular vessels may be present. In discoid
lupus erythematosus, large follicular keratotic plugs and diffuse pigmentation changes of the skin are
characteristic. Such features indicate the need for early initiation of immunomodulatory therapy to
prevent irreversible scarring.

Trichotillomania and Tinea Capitis.

In trichotillomania, hairs of different lengths, hemorrhagic dots, V-shaped broken hairs, and
empty follicles are observed, which helps distinguish it from AA. For tinea capitis, “black dots,” short
broken hairs, and scaling are typical, requiring mycological confirmation (PCR or culture).
Trichoscopy enables early suspicion of infectious etiology and timely referral for laboratory testing.

General Trends and Practical Importance.

All analyzed sources emphasize that trichoscopy combines simplicity, accessibility, and high
informativeness, while also serving as a tool for telemedicine and dynamic treatment monitoring. In
recent years, the field of digital trichoscopy has been rapidly developing, with artificial intelligence
being used for automatic pattern recognition and quantitative assessment of hair density. Publications
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from 2023-2025 (e.g., by Miteva, Rudnicka, Rakowska) show that machine-learning algorithms can
achieve diagnostic accuracy of up to 94%, making the method promising for diagnostic
standardization.

From a clinical perspective, trichoscopy is becoming an essential component of the evaluation
of any form of alopecia. It not only enables identification of the type of hair loss, but also determines
disease stage, assesses inflammatory activity, and evaluates treatment response. Thus, trichoscopy is
evolving from an auxiliary method into a key tool of evidence-based trichology, requiring further
standardization of terminology and integration into dermatological practice guidelines.

Conclusions

At the modern stage of dermatology development, trichoscopy is a highly informative, non-
invasive, and accessible method for the visual diagnosis of alopecia. The conducted analysis showed
that the use of trichoscopy significantly increases the accuracy of differential diagnosis between
androgenetic, alopecia areata, scarring, telogen, traction, and infectious alopecia, allowing unnecessary
biopsies to be avoided and treatment to be initiated earlier.

The most diagnostically significant signs are: hair diameter variability and peripilar halo in
androgenetic alopecia; yellow and black dots, and “exclamation mark hairs” in alopecia areata; absence
of follicular openings, perifollicular erythema, and atrophic areas in scarring forms.

Trichoscopy has also proven effective in the dynamic monitoring of therapy and disease
progression. The development of digital trichoscopy and the application of artificial intelligence
algorithms open new possibilities for standardizing assessments and increasing diagnostic accuracy.

Thus, trichoscopy should be considered an essential component of the comprehensive
examination of patients with hair loss, ensuring early detection of pathological processes,
individualized therapy, and improved clinical outcomes.
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RADIOGRAPHY OF THE HIP JOINTS IN INFANTS: RADIATION EXPOSURE,
IMPACT ON THE REPRODUCTIVE SYSTEM, AND PROTECTIVE MEASURES

Shapambayev N.Z'""', Nurbekova D.Zh.', Seithanova B.T.?""', Ganiyeva M.G.'
"Khoja Akhmet Yassawi International Kazakh-Turkish University, Faculty of Higher Postgraduate
Medical Education (Shymkent, Kazakhstan)
*South Kazakhstan Medical academy (JSC) (Shymkent, Kazakhstan)

Abstract. Developmental dysplasia of the hip (DDH) occurs in 2-4% of newborns and
requires early diagnosis to prevent complications. Radiography remains the primary imaging
method for evaluating the hip joint in infants. Even low-dose ionizing radiation raises concerns
regarding potential effects on the reproductive organs [1] The aim of this study was to assess the
impact of hip radiographic examinations on the reproductive organs of children under one year of
age and to analyze the use of protective aprons in city clinics of Shymkent, Kazakhstan.

Data collection and analysis were performed using the Akgun PACS Viewer software, which
allowed systematic evaluation of radiographic images and compliance with radiation protection
measures. Dosimetric assessment was conducted based on exposure parameters recorded by the
system to calculate the absorbed dose to the gonads. Statistical analysis was applied to determine
the frequency of protective apron use and to evaluate the potential risk of radiation exposure to
reproductive organs [2]

The study analyzed 223 radiographic images of 87 infants from 5 major city clinics. Results
showed that approximately 70% of infants underwent up to three hip radiographs in the first year of
life, while protective aprons were used in only 60% of cases. Dosimetric analysis indicated that
without protection, the testes and ovaries received doses exceeding recommended limits, whereas
correct use of lead aprons and shields reduced the absorbed dose by approximately tenfold.

The relevance of this study is supported by the need to enforce the Ministry of Health of the
Republic of Kazakhstan Order No. KR DSM-275/2020 (December 15, 2020) on sanitary and
epidemiological requirements for radiation safety, which mandates the use of protective aprons for
children during hip radiography.

The findings emphasize the necessity of strict adherence to radiation safety protocols and
support the regulatory requirement for mandatory use of protective aprons and shields during infant
hip radiography [3, 14]

Keywords: developmental dysplasia of the hip, pediatric radiography, radiation protection,
dosimetric assessment, protective apron, reproductive organs.

Hapecrenepaiy )xambac 0OybIHAAPBIH peHTreHorpadusiay: cdyJ/iejieHy /103achl, OHbIH
PeNnpoAyKTHBTIK )Kylere bIKTHMAaJI dCepJiepi kaHe paiHalUAIBIK, KOPFAHBIC IIapasiaphbl
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AnpaTna. Kambac OywIHBIHBIH, Aucrinasusacel (PKB/) kaHa TyraH HapectenephiH 2—4 %-
bIH/A Ke3Jece/li >KoHe aCKbIHY/Aap/blH, ajJ[blH aay YIIiH epTe AWArHOCTHKaiayAbl Tajam eTefi.
PentreHorpadusi Hapectenepjeri >kambac OybiHZApbIH OeliHeneyziH, Herisri azici 6ok
Tabbiagpl. TinTi TOMeH [03a/bl HOH/JAYIIbI CIYJ/Ie/ieHy/ IiH 631 PeNpO/JYKTHUBTIK aF3ajapra bIKTUMall
acepiHe OaM/IAHBICTHI aNaHJAYIILUILIK TYbIHAATaZbl. 3epTTey/iH MaKcaTbl — Oip »kacka meHiHri
Oananap/ia >kambac OybIHZAPBIHBIH, PEHTTEHOIOTUSUTBIK 3€PTTEeYJ/IepiHiH, peNpOJyKTUBTIK aF3asiapra
BIKTUMaJ 9cepiH Oaranay >koHe Ka3akcraH Pecrny6sivkachiHbH, LIIBIMKEHT KasachlHAAFbl KalasbikK
eMxaHasiap/ja KOpFaHbIC PapTYKbIH KOJIJJaHy TaKipubeciH Tangay.

Hepektepai >xuHay xoHe Tangay Akgun PACS Viewer Oarfapiamachl apKbUIbI >KYPri3isifi,
Oy1 pEeHTTeHOJIOTUS/IBIK KeCKiHAep/i >KyHeni Typze Oaranmayra >KoHe paJUalUs/IbIK KOPFaHBIC
Ta/jlanTapbIHbIH, CaKTalyblH aHbIKTayFa MYMKIiHZIK Oepzi. [do3uMeTpusinblK Oaranay >Kyiefe
TipKeJIreH SKCIO3ULiMsl IlapameTp/iepl HerisiHje >KYprisiiin, roHajanapzblH >KYTbUIFaH [03acblH
eceriteyre OarbITTan bl. CTaTUCTUKABIK 6HJIey KOPFaHbIC (apTYKbIH KOJIZIAHY >KUIMIriH aHbIKTayFa
JK9He PerpoyKTUBTIK aF3a/iap/iblH CayJiesieHy KayIliH OaramayFa MYMKiHJIK Oep/ii.

3eptTeyne 5 ipi KananblK KJIWHUKAJaH 87 HapecTeHiH 223 peHTreHJiK CypeTi TasJaH[bl.
HaTwkenep kepceTkeHiel, Oananap/bIH, mamaMeH 70% asFarikpl Kbkl 3 PEHTTEH/IIK 3epTTey/IeH
©TTi, an KopraHbIC (apTykTapbl TeK 60% >Karjaiiia Ko/AaHbUIAbL. [03MMeTPUSIBIK, Tanjay
KOPFAHBbICCHI3 JKaF/ak/la aTa/blK, )KoHe aHasbIK Oe3fepziiH, YChIHBUIFAH HOPMaJiaH >KOFaphbl [103a
anaTbIHbIH, an KOpFacklH (apTyKTepi MeH KOPFaHbIC M/IaCTUHA/IapbIH AYPbIC MakjjanaHy XYThUIFaH
[l03aHbI 1lIaMaMeH OH ecere TOMeH/IeTeTiHiH aHbIKTa/Ibl.

3eprreyaiH e3ekrimiri Kazakcran PecryOsvkackl [eHcay/blK cakray MHAHHCTPiHiH, 2020
KbUTFBI 15 xkenTokcanaarbl Noe KP [ICM-275/2020 «Papuanysiibik KayircisgikTi KaMTaMmachl3 eTyre
KOMBIIaTbIH CaHUTAPUSIIBIK-3THAEMHUOJIOTUSIJIBIK, TajlanTap» OyHpbIFbIHA ColiKec »Kambac OybIHBIH
peHTreHorpadusnay KesiHge 0anamapra KOpFaHbIC (apTyKblH MIiHAETTI Typ/e KOJZAHYIbI
HOPMATHBTIK Typ/ie OeKiTyziH Ka)KeTTi/iriMeH aiiKbIHAaa/Ibl.

KopbITbIHABIIAD pagualysi/IbIK, KAyilCi3fiK TajmanTapblH KaTaH CaKTay/JblH MaHbI3[bLIbIFbIH
xoHe Kazakctan Pecrybimkacel [leHcay/siblK CaKTay MHHHCTPJITiIHIH HOPMaTHBTIK-KYKBIKTBIK,
akTinepiHge »kambac OybIHJAPBIHBIH, peHTreHorpaduschl Ke3iHAe KOpPFaHbIC (apTyKTepi MeH
KOPFaHBIC TJIAaCTMHA/IAPbIH KO/JaHyAbl MiHAeTTI Tamar peTiHae OeKiTyzZiH OpbIHABI €eKeHiH
KepceTesi.

Tydin ce3pep: kambac OybIHBIHBIH, [JUCIIA3WsACHI, Oamanmap peHTreHorpaduschl,
paJualvs/IbIK KOPFAHbIC, I03UMETPUSIIBIK, Oarasiay, KOpFaHbIC hapTyKbl, pEMPOYKTUBTIK ar3asap.

Pentrenorpagus Ta3o0e/[peHHBIX CyCTaBOB y M/Ia/JIeHL|eB: pafiMaljMOHHasi Harpy3Ka,
B/IMSIHHE Ha PeNPOAYKTHUBHYH CHCTeMY U Mepbl 3alUThI

IIlanam6aes H.3.', Hyp6ekosa /I.)K.', Ceiirxanosa B.T.’, "'auneBa M.T'.!
'MexxyHapoIHbII Ka3aXCKO-TypeLKUi YHUBepPCUTeT uMeHu Xomka Axmen Scasu
dakysbTeT BBICILIETO MeIUIIMHCKOTO TI0C/IeBy30BcKoro obpa3oBanus (IlbivkenT, Kazaxcran)
*(AO) FOicHo-Kazaxcmauckas meduyuHckas akademus (IlsivkenT, Kasaxcran)

AnHoTtanusa. /[lucrninasus  Ta3o0eqpeHHbIX cyctaBoB ([TC) BcTpeuaercs y 2-4%
HOBOPOXKJEHHBIX W TpeOyeT paHHelW JWArHOCTUKW /19  TIPeJOTBpAIlleHUs]  OCI0XKHEHUH.
PentreHorpadusi 0CTaéTcsi OCHOBHBIM METO/IOM BH3yasin3al[i Ta300e/[peHHOr0 CyCTaBa y JleTel
TpPyJHOro Bo3pacTa. Jlake HHU3KOJ030BOe MWOHU3MPYIOLlee W3/1y4YeHHe BbI3bIBAET OIaceHUs
OTHOCUTEJIbHO TOTeHLMaAbHOTO BO3/JEMCTBUSI Ha Pernpo/yKTHUBHbIe opraHbl. Llenb ucciefoBaHus
— OLIEHWTb BJIUSIHWE PEHTTeHOJOTUYeCKUX HCC/IeIOBaHUM Ta300epeHHBIX CYCTaBOB Ha
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PeNpoAyKTHBHbIE OpraHbl JeTel [0 OJHOTO rojia W TpOoaHaIu3upOBaTh MPAKTHUKYy MpPHUMEeHEeHUs
3alUTHBIX PapTykoB B ["'opojckux moaukaMHUKax ropoja IllsiMkeHnTa (Ka3zaxcTaH).

C6op ¥ aHanmM3 JAHHBIX OCYIECTB/SUIUCh C MCIIO/b30BaHWEeM mporpammbl Akgun PACS
Viewer, uTO TIO3BO/M/IO CHUCTEMaTUYeCKHd OLIEHUTh DPEHTTeHOJIOTHUeCKre W300pakeHus |
cobsofieHre Mep pa/iMal[iOHHOM 3amuThl. [Jo3uMeTpuueckasi OlleHKa TPOBOJW/IAaCh Ha OCHOBE
rapaMeTpoB SKCMO3ULIMH, 3aperMCTPUPOBaHHBIX CHUCTEMOW, [JIg pacyéra TIOIVIOEHHOU J[103bl
roHas. CraTtuctuueckass o6paboTKa TI03BOJIM/IA OMpe/ie/IUTh YacTOTy TIPUMEHEHHs 3allfUTHBIX
(hapTyKOB U OLI€HUTb TIOTEHIMAIBHBIN PUCK 00/TyueHUst PerpPOAYKTUBHBIX OPraHOB.

B xope uiccieioBaHys MpoaHaIM3UpoBaHo 223 peHTreHOrpaduueckux CHUMKa 87 miiajieH1eB
Y3 5 KDYIHBIX TOPOJCKUX TMOJIMKJIWHUK. Pe3ynbTaThl MOKasaad, UTO [0 TPEX PEHTTeHOBCKUX
VICC/IeJOBaHUM B TIEPBbIM TOJ| KM3HU TNpOXoAunyd npuMepHo 70% [feTeil, IpU 3TOM 3alllUTHBIE
(hapTyKu HCIOIB30BATUCh WL B 60% ciiyuaeB. [Jo3MMeTpUUYECKHMM aHA/IU3 BBISBU/, UTO 0Oe3
3alUThl SIMYKM W SUUYHUKWA TI0JyYaloT [03bl, TpeBbIIIAloNIe peKOMeHJyeMble HOPMBI, a
NpaBU/bHOE TIpUMEeHeHHWe CBUHILIOBbIX (DapTyKOB W IIaCTUH CHWKaeT TIOTJIOLIEHHYI0 /03y
TIPUMEPHO B JIeCSTh pas.

AXTyanbHOCTh MCCJIE/IOBAHUS OTpeZensieTcss HeoOX0MMOCTEI0 HOPMAaTUBHOTO 3aKperyIeHust
B TpHKa3e MuHHcTepcTBa 37jpaBooxpaHenus Pecrybmmku Kasaxcran ot 15 gekabpst 2020 roma Ne
KP [ICM-275/2020  "CaHWTapHO-3IH/IeMHOJIOTHUECKHe  TpeboBaHusI K  obOecrieueHHIO
pajgualioHHol 6e3omacHocTy" 06 00si3aTelbHOM TTPUMEHeHUH 3allUTHBIX (apTYKOB Y ZieTell mpu
TIpOBe/IeHNH peHTreHorpaduu Ta300e[peHHOT0 CycTaBa.

BbiBogbpl  MOAUEPKUBAIOT  HEOOXOJUMOCTH  CTPOTOrO  COOMIO/IeHUsT  pafidallMOHHOMN
Ge30macHOCTH U 1je/1Ieco00pa3HO 3aKpenuTh 00s3aTesibHOe TIPUMeHeHHe 3allUTHBIX (apTYKOB U
TUVIaCTUH TIpU  peHTreHorpaduy Ta300e/peHHBIX CYCTaBOB B HODMAaTHBHBIX [JOKyMeHTax
MunucrepcTBa 3apaBooxpaHenus Pecriy6simku KaszaxcraH.

KawueBble c/10Ba: [AUCIUIa3us Ta300epeHHBIX CyCTaBOB, peHTreHorpadusi y [JeTel,
pa/ival[MoOHHasl 3all[1Ta, J03MMeTprUUecKasi OlleHKa, 3all[UTHbIN (apTyK, Perpo/[yKTUBHbIE OpraHbl

Introduction

The reproductive system of a child begins developing at the embryonic stage, and germline
cells - spermatogonia in boys and oogonia in girls - are highly radiosensitive. Ionizing radiation can
affect the ovarian follicular apparatus, where immature oocytes are located [12,16] Without
adequate radiation protection, exposure to high doses of ionizing radiation may cause damage or
destruction of oocytes, potentially reducing ovarian reserve and negatively impacting future
reproductive function. Similar effects are observed in testicular tissue, as spermatogonia, the
precursors of spermatozoa that actively proliferate in early life, also exhibit high radiosensitivity
[4,5,13]

In infants with developmental dysplasia of the hip (DDH), the number of radiographic
examinations typically reaches up to three procedures during the first year of life, emphasizing the
necessity of strict adherence to radiation safety principles. Insufficient protection under conditions
of increased radiation exposure may result in the following adverse effects:

- Damage to spermatogonia

- Reduction in the number of developing spermatozoa

- Delayed development of testicular tissue

- Decreased ovarian reserve [6,15]

The aim of this study is to evaluate the impact of X-ray radiation from hip radiography in
infants on reproductive organs and to determine the extent to which protective aprons are utilized in
the city clinics of Shymkent, Kazakhstan, for this age group.
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Materials and Methods

Study Population: Infants under one year of age who underwent radiographic examination of
the hip joints in city clinics.

Study Focus: The impact of X-ray radiation on reproductive organs and the practice of using
protective aprons during hip radiography in infants under one year of age.

Methods:

- Literature Review: Scientific publications, regulatory documents, and orders from the
Ministry of Health of the Republic of Kazakhstan regarding radiation safety in pediatric radiology
were analyzed.

- Systematic Observation: Systematic observation methods were applied to assess the
practical implementation of radiation protection measures, including the use of protective aprons
during radiographic procedures. Data collection and analysis were performed using the Akgun
PACS Viewer software, which provides fast and reliable access to medical images stored in a PACS
environment and allows radiologists and clinicians to view, compare, and annotate images.

To obtain the results of the study, a selective assessment was conducted across all city clinics
in Shymkent from November 1, 2025 to November 15, 2025, which were equipped with radiology
departments and the Akgun PACS system. A total of five major clinics that met the criteria for data
accessibility and image quality were included in the analysis.

During the observation period, all cases of hip radiography in infants under one year of age
were identified in the PACS system. After excluding duplicate entries and incomplete examinations,
the final sample consisted of:

- N =87 infants under 1 year of age

- 223 radiographic images in total

Analysis of Research

The assessment of the number of procedures per patient showed the following:

- 70% of infants (261 children) underwent up to three radiographic examinations during their
first year of life

- 30% of infants (~26 children) underwent more than three examinations, primarily due to hip
dysplasia or suspected dysplasia

Use of Protective Aprons

Among the 223 radiographic images analyzed:

- 134 images (60%) were performed with the use of protective aprons

- 89 images (40%) were performed without protective shielding

These indicators were obtained through the analysis of radiographic images, where the
presence or absence of a protective apron was visually confirmed.

18

Received: 01.12.2025 / Accepted: 8.12.2025



ISSN-p 3080-8707
ISSN-e 3080-8715

Yassawi Journal of Health Sciences, Ne3(3), 2025

Figurel- . Akgun PACS Viewer — a program for fast and reliable access to medical images stored in
a PACS environment
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Figure2- The hip joint of a child in the absence of a protective apron
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Figure 3- The hip joint of a child in the absence of a protective apron
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Figure 4-The protective apron is used in the image; however, it is improperly secured, which may
reduce the effectiveness of the radiation protection
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LR f | il
Figure 5- The protective apron is correctly applied, but it unnecessarily covers adjacent organs,
leading to additional radiation exposure

Dosimetric Assessment: To evaluate radiation exposure levels, absorbed doses received by
patients during hip radiography were calculated. The assessment was based on exposure parameters
recorded in the Akgun system, including entrance surface dose (ESD) and technical parameters of
the examination.

Ethical Considerations

In this study, radiographic images obtained via the Akgun program were used. All materials
were employed solely for scientific analysis and were anonymized prior to use. Identifying
information about medical institutions was not disclosed; specifically, data indicating which clinics
complied with radiation protection protocols were intentionally omitted. This approach ensures
confidentiality, minimizes potential risks to healthcare facilities, and fully adheres to the ethical
principles of conducting research.

Results

This amount of research (5 clinics, 87 patients, and 223 radiographic images) is sufficient to
obtain statistically significant results and to provide an objective assessment of the current situation
regarding radiation protection in the city.

Frequency of Radiographic Examinations and Use of Protective Aprons
The study demonstrated that most infants (approximately 70%) underwent up to three radiographic
examinations of the hip joints within the first year of life. Protective aprons were used in only 60%
of cases, indicating insufficient compliance with radiation protection protocols in the city clinics of
Shymkent.
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Dosimetric Assessment and Gonadal Protection

Dosimetric calculations showed that without protective aprons, the testes in male infants and
the ovaries in female infants could receive doses exceeding recommended sanitary limits for
children under one year of age. The use of lead aprons or protective shields significantly reduces the
absorbed dose to the reproductive organs:

- For girls, the shield should fully cover the ovarian region. The lower edge of the shield
should be positioned distal to the upper edge of the iliac wings depending on age: 6 cm at 4 months,
7 cm at 8 months, and 8 cm at 1 year.

- For boys, the shield should cover the scrotum and testes.

- Proper gonadal protection with a shield reduces radiation exposure by approximately tenfold
[7,8,17]

For restless infants, it is recommended to use a Velcro strap to secure the shield, and the
accompanying parent should be provided with a protective apron during the procedure [9,10,11].

Figure 6-. Gonadal protection set with a Velcro strap.

Potential Impact on Reproductive Organs

In the absence of adequate protection, high doses of ionizing radiation may cause damage to
spermatogonia and oocytes, reduce ovarian reserve, decrease the number of developing
spermatozoa, and slow the development of testicular tissue. Dosimetric analysis underscores the
importance of using protective aprons and shields to minimize the risk of radiation exposure to
reproductive organs in infants.

Conclusions

The conducted analysis indicates that radiographic examination of the hip joints in infants
may exert potential adverse effects on the reproductive organs, particularly in the absence of
adequate protection. The use of protective aprons and radiation shields significantly reduces the
radiation dose to the ovaries and testes, achieving up to a tenfold decrease in absorbed dose.

Given the high radiosensitivity of reproductive cells in early childhood, it is recommended to
formally mandate the use of protective aprons and shields during hip radiography in infants within
the regulatory framework of the Ministry of Health of the Republic of Kazakhstan. Standardizing
these measures will ensure uniform compliance with radiation safety protocols across all clinics in
the country and minimize potential risks to the reproductive health of future generations.
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Limitations of the study and directions for future research

The study was conducted only in selected urban polyclinics in Shymkent using the Akgun
program, which is still under development and has not yet been implemented widely. Therefore, the
obtained data may not fully reflect the practices of hip joint radiography and the use of protective
aprons in other polyclinics within the city or in regions where the program is not used.

In the future, it is planned to continue studying this topic, expand the geographic scope of the
research, and conduct a comparative analysis of hip joint radiography practices and the use of
protective aprons for children in other countries. This will allow for an assessment of international
radiation safety standards and the adaptation of recommendations to improve protection practices in
Kazakhstan.
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ENDOLYMPHATIC ANTIBIOTIC THERAPY IN PATIENTS WITH RECURRENT
UROGENITAL DISEASES RESISTANT TO TRADITIONAL ANTIBIOTIC
THERAPY: ALITERATURE REVIEW

Aitbaiuly Batesh
Khoja Akhmet Yassawi International Kazakh-Turkish University, Faculty of Higher
Postgraduate Medical Education (Shymkent, Kazakhstan)

Abstract. Endolymphatic and lymphotropic therapies have recently been applied across
various medical fields, including acute surgical abdominal conditions, urology, gynecology,
traumatology, phthisiology, and oncology. These therapies are used for both prevention and
treatment of complications in urogenital diseases.

Objective: To review the literature on the efficacy of endolymphatic antibiotic therapy
in men with recurrent urogenital diseases resistant to conventional antibiotic treatment.

Materials and methods: A comprehensive literature search was conducted using
PubMed, Scopus, Web of Science, Medline, and Wiley Online Library for publications from
2015 to 2025. Fifty full-text, English-language articles were selected based on inclusion
criteria: open access, high methodological quality, and relevance. Studies of low quality,
conference abstracts, and articles without full-text access were excluded.

Results and Conclusions: Endolymphatic antibiotic administration is recommended as a
primary treatment for men with acute inflammatory urogenital diseases. Literature analysis
shows broad applications of endolymphatic and lymphotropic therapies in surgery, urology,
gynecology, traumatology, phthisiology, oncology. Further research is needed to optimize drug
selection, dosage, and administration schedules. Enhancing immune function through
lymphological methods appears promising.

Keywords: anti-infective agents; drug resistance; endolymphatic infusion; urinary tract
infections.

JacTypsi aHTHOMOTHKOTEepanuAFa Te3iM/[i KaliTajlaMa yporeHuTa/IAbl aypyJ/iapbl 6ap
HayKacTapja HAomuMGaTuKablK aHTHOMOTHKOTepanus: d/jeduerrepre oy

Auroaitys1sl BaTem
Koxxa Axmet fcayu aTeiHAarbl XablKapasblK Ka3aK-TYPiK YHUBEpCUTeTi
JKorapel MeMITMHAJIBIK, OKY OPHBIHAH KeliHri 6isiM 6epy dakynbTeTi
(IIemvkenT, KazakcraH)

AHpaTna. OHAOMUM@ATUKaNbIK >koHe JHUMGOTPONTHIK  Teparus >KaKbIHZA
abJOMUHABABI JKe[el XUPYPTUsUIbIK, aypy/ap, ypPOJIOTUs, THHEKOJOTHs, TPaBMaTOJIOTUS,
bTU3MATPUS )KoHE OHKOJIOTHS CUSIKTHI OipHellle MeAMIIMHAJIBIK, cananapfa KoJiAaHbIC Tabya.
Byn Tepanusinap yporeHUTasibl aypyJiapAblH aCKbIHY/JIapbIHbIH aliblH any >XoHe eM/iey/e
rav/janaHblIazbl.
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Makcatbl:  [lacTypii aHTUOMOTHKOTEpArusiFa Te3iM/li KalTajiaMa ypOTe€HUTas/IbI
aypyJiapbl 0ap ep ajamzapza SH0/MMGATHUKA/IBIK, aHTUOMOTHUKOTEepanMUsIHbIH THIM/TIriH
3epTTey MaKCaThIH/Ia 9/le0reTTep/i 1I0Ty.

Opicrepi: PubMed, Scopus, Web of Science, Medline >xaHe Wiley Online Library
nepekkopsapbiHga 2015 xbeingan 2025 xblaFa JediHri Mep3imze azebuerTep/i KaH-KaKThl
i3gey Kyprisiigi. Ipikrenren 50 TOJ/bIK MITIH/ aFbUILLIBIH TUTIHZETT MaKaia KAMTbUI/bI, €HTi3Y
KpUTEepUI/epi: alllbIK KO/DKETIMZITIK, )KOFaphl 9/liCTEMEJTIK carla >KoHe PeJIeBaHTThLIbIK. TeMeH
camasnbl 3epTTeysnep, KoH(epeHLMs OasHAaManapbl >K9He TOJIBIK MITiHI >KOK Makasasap
aJIbIHBIM TaCTa/l/bl.

HaTwkesiepi MeH KOPBITBIH/BLIAPbI: DHJ0JUM(aTHKAIbIK aHTUOMOTHK eHri3y epJiep/e
Xefen KaObIHYy ypOTeHWTanAbl aypy/apAbl eMzeyze Herisri dfic peTiHAe YCBhIHBIIAJbI.
OziebuerTep Tangaybl SHAOMMM(MATHKANBIK XoHe TUM(OTPONTHIK, TeparUsHbIH, XUPYPrus/a,
yposiorUsiia, TUHEKOJIOTHsila, TpaBMaToJIOTHsAZia, PTU3MATPHsja, OHKOJIOTUSI/IA ’K9HEe JCKepU
Jlajla XMpYPrysiCbIH/a KeHIHEH KOJIJaHbI/IaThIHBIH KepceTei. [Iapinepai TaHgay, 103achl )XKoHe
€Hri3y peXXuM/IepiH OHTaWIaH/bIPY YIUIH KOChIMILA 3epTTeysiep KaxeT. VIMMYH/BIK )KyleHIH
KbI3MeTiH /NUMGOMOTUSNBIK JZIiCTep apKbLIbl bIHTAJAHABIDY eMeyiH TUiMALIIriH
apTTHIPY/IbIH, TTE€PCIIEKTUBAIIBI XKOJIIapPbIHBIH, 0ipi 60/IBIN TaObIIA/bI.

Tyuin ce3jep: AaHTUMHUKDOOTHIK ~ 3aTTap; JI9pi-IopMeKKe  Te3iM/IIK;
9H10IMM(ATHUKATBIK, UH(Y3US; 39D IIbIFAPY ’KOJIJapPbIHbIH, WH(bEeKIIMsIaphl.

IHaomMpaTyeckasi aHTUOMOTUKOTepanusl Y NAal{HeHTOB C PeliUBUPYHOIIUMH
yPOreHNTa/IbHBIMHU 3a00/1eBAHUSIMH, Pe3UCTEHTHBIMH K TP/ JUL{HOHHOM
AHTUOMOTUKOTEpanuu: 0030p IMTepaTypbl

Aiir6aitynsl Barem
MexxayHapoaHbIM Ka3axCKO-TYpPeLKUU YHUBepCcUTeT MMeHU Xopka Axmes fcaBu
@dakynbTeT BBICIIEr0 MeIULIMHCKOT0 Toc/ieBy30Bckoro oopasoBanus (LLIsivkeHT, KazaxcraH)

AnHOTanusa. HomuMbaTHdeckas U TMMGOTPOITHAs Teparvs B Toc/iefiHee BpeMsi
TIPUMEHSIeTCST B Pa3/MUHBIX MeJULMHCKUX 00/acTsX, BK/IOYasi OCTpble XHWPYyprudeckvie
3abo/1eBaHysT OPIOIITHOM MOMOCTH, YPOJIOTHIO, TUHEKO/IOT IO, TPAaBMAaTOJ/IOTHI0, (PTU3MATPUIO U
OHKOJIOTHIO. OTH MeTO/bl WCIO/Nb3YIOTCS KakK [/isi MPOQUIAKTUKU, TaK W [JJis JieueHusi
OCJIO)KHEHUH yPOTeHUTA/IbHBIX 3a00/1eBaHUH.

Lens wuccnepoBanusi: IIpoBectt 0630p s;wmrepatypel  TI0 3G GHEKTUBHOCTH
3HA0/UM(pATUUECKOH  AaHTUOMOTMKOTEpAarMM Y  MY)KUMH C  PelUAWBUDPYIOIIMMU
ypOTeHUTaTbHBIMU 3a00/1eBaHUSIMH, Pe3UCTEHTHBIMU K TPAIUL[MOHHONW aHTUOMOTHUKOTEPAIiu.

Mertoab! ucciefioBaHus: [1poBeieH KOMIIEKCHBIN TTOMCK JIMTePATyphl B 0a3ax JAaHHBIX
PubMed, Scopus, Web of Science, Medline u Wiley Online Library 3a mepuog c 2015 ro 2025
roabl. OtobpaHo 50 TIOHOTEKCTOBBIX CTAaThM Ha AHI/IMACKOM SI3bIKE, COOTBETCTBYIOIIMX
KPUTEPUSM BKJIFOUEHMS: OTKPBITBIM JOCTYyT, BBICOKAs MeETO/0/IOThYecKasi KadyecTBO W
pe/ieBaHTHOCTb. VICK/TIOUeHBbI HWCC/e/JOBaHUsT HU3KOTO0 KaueCTBa, Te3WChl KOHGbepeHLUH |
cTaTby 0e3 IO/IHOr0 TeKCTa.

PesynbTaThl YW BBIBOABL:  OHAOJUMQATUUECKOe  BBeJIeHHe  aHTUOMOTHKOB
peKOMeHlyeTcsi B KaueCcTBe OCHOBHOIO MeTOJa JieueHHWs MYXUYMH C OCTPbIMU
BOCITa/IUTe/IbHBIMA YPOT€HUTA/IbHBIMU 3a00/1eBaHUSIMUA. AHa/lIW3 JIUTEPaTyphl TOKa3bIBaeT
IIMPOKOe TIpUMEeHeHue »>HAOMMM@aTUUecKol W JUMGOTPONHON Tepanvud B XUPYPruw,
ypPOJIOTUH, THHEKOJIOTUM, TPaBMAaTOJIOTHH, (DTU3UATPUM, OHKOJIOTHM W BOEHHOM I10J/IeBOM
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xupypruu. TpeOyroTcsi fanbHeNIe UCcaejoBaHus [l ONITUMU3AL[K BbIOOpa IpernapaTos,
[IO3UPOBOK Y DeXUMOB BBeJleHUs. YCWeHHe UWMMYHHOM (QYHKLIMM C TOMOLbIO
MUM(OIOrnYeCcKUX MeTO/I0B Mpe/iCTaB/IsSIeTCsl TePCIIeKTUBHBIM.

KroueBble ¢10Ba: NPOTHBOUH(EKLIMOHHbIE CPe/ICTBA; JIeKapCTBeHHasl YCTOMUYUBOCTb;
SHJ0MMM(aTHYecKast UHQY3Ust; THPEKLIMU MOUeBbIBOASIMX My Te.

Introduction

Endolymphatic and lymphotropic drug delivery strategies have emerged as promising
alternatives to conventional systemic antibiotic therapies, particularly in disciplines such as
abdominal surgery, urology, gynecology, and oncology, where optimizing pharmacokinetics
and minimizing systemic toxicity are critical [1-3]. Their relevance is especially notable in the
management of recurrent urogenital infections, where rising antimicrobial resistance
significantly impairs the efficacy of traditional treatment regimens [4-6]. A key limitation of
systemic antibiotic administration lies in its insufficient tissue penetration. For example, the
prostate tissue-to-plasma ratio of piperacillin is only approximately 36%, underscoring the
challenge of achieving adequate therapeutic concentrations in target organs [7]. In parallel, the
emergence of multidrug-resistant uropathogens has contributed to persistent infections and high
recurrence rates, particularly in chronic and recurrent urogenital conditions [8, 9]. In response to
these challenges, alternative delivery routes such as endolymphatic and lymphotropic antibiotic
administration have been increasingly explored. Endolymphatic antibiotic therapy (ELAT),
which involves the direct administration of antimicrobial agents into the peripheral lymphatic
system, enables targeted drug accumulation in regional lymph nodes and infected tissues. This
not only improves local efficacy but also modulates immune responses through interactions
with lymphatic immune cells [10]. Recent studies have revisited the clinical utility of ELAT in
patients with urogenital infections refractory to standard systemic therapies, demonstrating
prolonged local drug retention, enhanced therapeutic outcomes, and reduced systemic exposure
[11, 12]. Moreover, lymphotropic antibiotic delivery has shown efficacy in the treatment of
peritonitis of diverse etiologies and has been proposed as part of a novel therapeutic approach in
conditions such as fibroplastic induration of the penis, particularly when combined with nitric
oxide therapy [13]. Given the growing need for effective and targeted treatments in the era of
antimicrobial resistance, this review aims to provide a comprehensive analysis of the current
evidence on the efficacy, mechanisms, and clinical applications of endolymphatic antibiotic
therapy in male patients with recurrent urogenital infections unresponsive to conventional
antibiotic regimens.

Objective: To review the literature on the efficacy of endolymphatic antibiotic therapy
in men with recurrent urogenital diseases resistant to conventional antibiotic treatment.

Materials and methods. A systematic search of literature from 2015 to 2025 was
conducted using PubMed, Scopus, Web of Science, Medline, and Wiley Online Library. The
inclusion criteria were English language, open access, and availability of full text; exclusion
criteria included conference abstracts and low methodological quality studies. Fifty articles
were selected for detailed analysis. The selection process followed PRISMA guidelines (Table
1).
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Table 1. PRISMA diagram

|
dentification
Records removed before
Records identified from*: PubMed, screening:
Scopus, Web of Science, Medline, Duplicate records removed
Wiley Online Library > (n=237) o
Databases (n =1235) Records marked as ineligible
Registers (n =12) by automation tools (n = 900)
— .
__ v
Sdreehjn
Records screened *x
| Records excluded
(n=110) (n=60)
p— I
)
Inclugle
Studies included in review
(n =50)
—

Risk of Bias Assessment. Since this review is based on published literature, a
qualitative assessment of the risk of bias was performed for all included studies. Each article
was evaluated according to key methodological criteria: clarity of study design, adequacy of
sample size, presence of control groups, transparency of randomization (if applicable),
completeness of outcome reporting, and potential conflicts of interest. For randomized
controlled trials, the Cochrane Risk of Bias 2.0 (RoB 2) domains were considered. For non-
randomized studies, relevant criteria from the ROBINS-I tool were applied. Each study was
categorized as having a low, moderate, or high risk of bias based on the overall assessment of
these domains. Discrepancies between reviewers were resolved by consensus. Because this
work is a literature-based review, no formal statistical weighting or meta-analysis was
performed, and the results of the bias assessment were used qualitatively to interpret the
strength and reliability of the available evidence.

Results and Discussion. In urological practice, particularly among geriatric patients
and individuals with immunosuppression, conventional systemic antibiotic therapy often fails
to achieve sufficient drug concentrations in lymphatic structures involved in urogenital
infections [14]. This pharmacokinetic limitation compromises the efficacy of treatment,
contributing to persistent or recurrent infections. Recent studies have demonstrated that
endolymphatic antibiotic therapy (ELAT) can lead to significant clinical improvement in
patients with conditions such as prostatitis, epididymitis, and pyelonephritis, while utilizing
lower antibiotic dosages compared to traditional systemic administration [15]. This reduction in
dosage not only minimizes systemic toxicity but also potentially mitigates the emergence of
antibiotic resistance. Furthermore, experimental and clinical data suggest that the sustained
presence of antimicrobial agents within regional lymph nodes enhances local immune responses
and helps contain the infection at the primary site [16]. Notably, the saturation of
reticuloendothelial cells within lymphatic tissue appears to play a pivotal role in preventing
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microbial dissemination and the progression to systemic inflammatory responses or sepsis in
the context of urogenital infections [17].

Application of Endolymphatic Antibiotic Therapy Across Various Medical
Disciplines. Endolymphatic antibiotic therapy has demonstrated a significant reduction in the
recurrence rate of erysipelatous inflammation, decreasing from 16.9% to 2.6%. This high
efficacy is likely due to the early eradication of streptococcal infection reservoirs within the
lymphatic system [18]. In a cohort of 160 patients with lung abscess, pneumonia, and chronic
purulent bronchitis, treatment with gentamicin, brulamicin, pentrexyl, ketocef, and claforan via
endolymphatic administration resulted in notable improvements in immune responsiveness.
Delivering antibiotics directly into peripheral lymphatic vessels facilitates the saturation of
reticuloendothelial components in lymph nodes, thereby enhancing their barrier function and
preventing the dissemination of infection and multi-organ failure [19]. Furthermore, the
efficacy of endolymphatic antibiotic therapy was assessed in pediatric patients suffering from
chronic renal failure due to calculous etiology. The approach of short-course, lymphotropic
antibiotic administration minimized systemic toxicity, particularly protecting structurally
compromised renal tissue. Clinical data indicated that patients receiving regional
endolymphatic antibiotics alongside conventional treatment exhibited earlier clinical
improvement, with no incidence of acute exacerbation of calculous pyelonephritis or renal
failure progression during the early postoperative phase [20]. Additionally, pharmacokinetic
studies of ceftriaxone following endolymphatic infusion revealed sustained high drug
concentrations in peritoneal exudate over a 24-hour period, supporting prolonged antimicrobial
activity. The combination of antibacterial agents administered through both endovascular and
endolymphatic routes was associated with accelerated recovery of organ function and improved
outcomes in patients presenting with diffuse peritonitis complicated by intestinal failure
syndrome [21]. The therapeutic effect of endolymphatic drug injection is based on three
mechanisms: prolonged maintenance of therapeutic drug concentrations in biological fluids,
lymph nodes, and the inflammation site due to antibiotic tropism to the lymphatic system;
normalization of microcirculation in microvessels and interstitium; and an immunomodulatory
effect through direct contact of the immunomodulator with immunocompetent lymph node cells
[22]. Endolymphatic antibiotic therapy for peritonitis aims to provide anticoagulant,
antibacterial, detoxifying, and immunostimulatory effects. Infusion via the lymphatic system
enhances lymph transport into the bloodstream, promoting the restoration of normal
microcirculatory function [23]. Endolymphatic antibiotic therapy has demonstrated high
efficacy in managing erysipelas of the lower extremities. This effectiveness appears to result
from targeted elimination of streptococcal infection within the lymphatic system, as confirmed
by clinical and immunological assessments. A key measure of the therapy’s success is its
pronounced ability to prevent disease recurrence [24]. The analysis of 34 female patients with
locally advanced breast cancer allowed assessment of the outcomes of multimodal treatment
and prognosis. Lymphatic duct drainage plays a key role in oncology, providing both
cytological and immunological evaluation of lymph, as well as supporting therapeutic
management of various malignancies, including locally advanced breast cancer [25].
Endolymphatic administration of sulodexide, selenase, and antibiotics promotes tissue repair,
facilitating faster preoperative preparation. Although no statistically significant difference in
ulcer healing was observed compared to controls, a trend toward improved healing of venous
trophic ulcers suggests the need for further investigation [26]. Indirect endolymphatic therapy in
patients with drug-resistant pulmonary tuberculosis promotes radiological stabilization,
enhances microbiological clearance, and reduces the number of persistent bacilli excretors. It
achieved a 95% reduction in bacilli carriers and closure of destruction cavities in 67.5% of cases
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[27]. Endolymphatic administration of anti-tuberculosis drugs improves treatment outcomes in
patients with progressive tuberculosis [28]. Antimicrobial therapy remains the mainstay for
chronic bacterial prostatitis. However, increasing antibiotic resistance and frequent treatment
failures highlight the need for exploring novel therapeutic strategies [29]. A key challenge in
medical research is developing therapeutic strategies targeting the lymphatic system, a critical
contributor to the pathogenesis of acute and chronic conditions, including infections,
atherosclerosis, diabetes, and autoimmune diseases [30]. Lymphatic drug delivery allows once-
daily antibiotic administration, reducing total dosage, toxicity, allergenicity, and treatment
costs. Compared to conventional methods, it can accelerate recovery, shorten hospital stays, and
decrease complications and side effects [31]. The lymphatic system plays a key role in pathogen
dissemination, including intra-abdominal infections. Pharmacology aims to develop targeted
antibiotic delivery to lymphatic vessels and intestinal tissues, using agents that act as
endolymphatic carriers to achieve high local drug concentrations [32]. The anatomical and
physiological features of the lymphatic system make endolymphatic delivery of antibiotics and
immunomodulators highly effective. Enhanced vessel permeability, slow lymph flow, and drug
accumulation in lymph nodes contribute to improved outcomes in acute inflammatory and
septic conditions of the thoracic and abdominal organs [33]. Microorganisms from the primary
focus may spread via lymphatics to lymph nodes, causing obstruction and secondary infection.
This supports the use of lymphotropic drug delivery, including antibiotics and therapeutic
mixtures [34]. Antibiotic entry from the interstitial space into lymphatic capillaries is facilitated
by increased local venous pressure (compression cuffs) and lymphotropic agents (lidase,
trypsin, chymopsin), which enhance vessel permeability. This approach significantly improves
drug delivery to pathological sites, including inflammation, wounds, and degenerative tissues
[35]. Compared to conventional treatment, lymphotropic therapy accelerates healing of gunshot
wounds, reduces edema, enhances resorption of necrotic tissue, foreign particles, and microbes,
promotes early muscle fiber recovery, and limits pathological remodeling of the wound defect
[36]. In lymphotropic therapy, drugs were administered subcutaneously in the submandibular
region targeting the submandibular lymph nodes. Clinical recovery in patients with acute
purulent maxillary sinusitis was 72.5% with conventional therapy and 94.4% following
lymphotropic treatment [37]. In the treatment of facial furuncles and carbuncles, antibacterial
lymphotropic therapy combined with phytotherapy improves microcirculation at the
inflammation site and increases antibiotic concentration in biological fluids [38]. Lymphotropic
antibiotic therapy reduced residual changes affecting lung function and promoted rapid
subjective improvement in patients with tuberculous pleuritis [39]. During lymphotropic
therapy, optimal drug concentration at the target site is maintained for 24 hours [40]. Analysis of
endomesenteric lymphotropic therapy in postoperative abdominal surgery shows it accelerates
gastrointestinal function recovery [41]. Regional lymphotropic administration delivers drugs
directly to lymphatic capillaries, concentrating them in nearby lymph nodes and pathological
sites, achieving higher local levels than conventional methods [42, 43]. Endolymphatic hydrops
is an uncommon but recognized complication following cochlear implantation, and optimal
management strategies are still being defined. Endolymphatic hydrops after cochlear
implantation successfully managed with intratympanic gentamicin. This treatment effectively
alleviated symptoms while maintaining implant performance. Intratympanic gentamicin may
therefore serve as a less invasive alternative to labyrinthectomy [44, 45]. Endolymphatic shunt
surgery achieved vertigo control comparable to that of intratympanic gentamicin injections,
while demonstrating a lower rate of audiovestibular adverse effects [46, 47].

Using Endolymphatic Antibiotic Therapy in Urogenital Pathology. Inflammatory
conditions of the genitourinary system in individuals aged over 70 frequently occur in the
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context of compromised lymphatic immunocompetence, often resulting in failure of the lymph
nodes’ barrier function and subsequent urosepsis. Conventional antibiotic administration
methods inadequately target lymph node inflammation, leading to suboptimal therapeutic
outcomes. In this context, endolymphatic antibiotic administration was employed in patients
with acute inflammatory disorders, including pyelonephritis, prostatitis, and orchiepididymitis.
Cannulation of the peripheral lymphatic vessel in the foot allowed administration of antibiotics
such as gentamicin, tobramycin, amikacin, and ampiox at doses two to three times lower than
those typically used in systemic therapy. This catheterization method maintained patient
mobility, enabling concurrent prophylactic interventions against hypostatic complications.
Clinical improvement was documented in 86% of cases, with 62.5% of patients receiving
endolymphatic therapy following the failure of conventional antibiotic regimens. These
findings suggest that endolymphatic antibiotic therapy represents a highly effective approach
for managing purulent infections in elderly urological patients [48]. Moreover, endolymphatic
antibiotic administration has been recommended as a frontline therapeutic strategy for acute
inflammatory diseases of the scrotum [49]. In a separate investigation involving 21 patients with
complicated urogenital tuberculosis, continuous endolymphatic antibiotic therapy using
klaforan and gentamicin was administered over 3 to 13 days. The frequent occurrence of urinary
tract lesions, chronic renal failure, and microbial resistance compromised the efficacy of
standard treatment protocols. Utilizing a modified dosator device, continuous polycollector
endolymphatic antibiotic delivery was combined with simultaneous lymphatic channel lavage,
enhancing therapeutic outcomes [50].

Conclusion: Endolymphatic administration of antibiotics is recommended as a primary
treatment method for male patients with acute inflammatory diseases of the urogenital system.
The literature analysis demonstrates that endolymphatic and lymphotropic therapies have been
successfully applied in acute surgical diseases of the abdominal cavity, urology, gynecology,
traumatology, phthisiology, oncology, and military field surgery. However, further research is
needed to determine the optimal drug selection, dosage, and duration of administration.
Stimulating immune system mechanisms through lymphological therapy appears to be one of
the most promising approaches to enhancing treatment effectiveness.
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ASSESSMENT OF THE IMPACT OF SOCIO-DEMOGRAPHIC FACTORS ON
QUALITY OF LIFE IN PATIENTS WITH COEXISTING ARTERIAL
HYPERTENSION AND ABDOMINAL OBESITY

Kudaybergen N.A. "*', Nuskabayeva G.O. "=/, Aidarbekova D.N. "', Saruarov E.G.
Khoja Akhmet Yassawi International Kazakh-Turkish University, Faculty of Medical
(Turkistan, Kazakhstan)

Abstract. A comprehensive approach to the management of arterial hypertension and
abdominal obesity should include both pharmacological therapy and psychosocial support.
Educational programs aimed at informing patients about the severity of the disease and the
necessity of adhering to all medical recommendations play a crucial role. Improving quality of
life and enhancing patient adherence to treatment require comprehensive and individualized
interventions

Objective: To assess the influence of socio-demographic and behavioral factors on
health-related quality of life (HRQoL) in patients with coexisting arterial hypertension and
abdominal obesity.

Material and Methods: A cross-sectional study included 101 patients (mean age 54.5 *
1.02 years; 19 men, 82 women) registered at the Clinical-Diagnostic Center of Khoja Akhmet
Yassawi International Kazakh-Turkish University. Inclusion criteria were adults aged >18 years
with physician-diagnosed arterial hypertension (>140/90 mmHg) and abdominal obesity (waist
circumference >102 cm for men, >88 cm for women). Anthropometric measurements, blood
pressure, and HRQoL were assessed using the SF-36 questionnaire. Data were analyzed using
descriptive statistics, Mann—Whitney U, and Kruskal-Wallis tests in SPSS 29.0.

Results: Women had lower scores than men in Role Physical (RP) and Role Emotional
(RE) domains. Married participants showed reduced scores in General Health (GH), Vitality
(VT), Social Functioning (SF), and Mental Health (MH). No significant differences were
observed regarding educational level or occupation. Behavioral factors, including low physical
activity and smoking, were associated with lower HRQoL in specific domains.

Conclusion: Socio-demographic and behavioral factors significantly impact HRQoL in
patients with coexisting hypertension and abdominal obesity. Women and married individuals
demonstrated lower quality-of-life scores in several physical and mental health domains,
emphasizing the importance of targeted lifestyle and psychosocial interventions.

Keywords: Arterial hypertension, abdominal obesity, HRQoL, socio-demographic
factors, lifestyle, SF-36.

ApTepusAIbIK rUNepTeH3usACHI MeH a0JOMHHA/IB/ABI CeMi3/Iiri Kocap/iacKaH HayKacTapja
d/IeyMeTTiK-eMorpadusi/ibIK (hakTop/iap/blH 6Mip CYPy canacbIHbIH ieHreliHe
0aii/IaHBICTHI 0aFa/TaHybI

Kypnaiioepren H.A., Hycka6aesa I'.O., AlijapoekoBa [I.H., CapyaposB E.F.
Koka Axmet fcayu aTblHarbl XaiblKapaiblK Kasak-TYPiK YHUBepCUTeTi
MeauLHa (akynbreTi (TypkicTtaH, KasakcraH)
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AHjaTna. ApTepuUs/bIK TUTIEPTeH3UsT MeH a0ZioMUHAMbABI CeMi3/IiKTI eMey IiH KelleH i
TOCU/IL [9PU/IIK TepanusiHbl Jja, TICUX03/IeyMETTIK KOJiJayZbl Aa KaMmTybl Kepek. [laijueHtrepre
aypyZblH, aybIpJbIFbl KoHe AopirepsiH OapsblK YCHIHBICTAPbIH OPBIHJAY KaXKeTTiiri Typasibl
xabapgap Oosyra GarbITTanFaH OiiM Oepy OarjapiaManapbl MaHbI3AbI PeJ aTKapazbl. OMip
CYPY CaracblH >KakCapTy >KoHe HayKacCTap/blH eMJeyre YMTBUIbICHIH apTThIPy KelleH[i JKoHe
JKeKeJIeH/|ipi/iTeH 11apasap/bl KakeT eTef,.

MakcaTel: Kocapsiac apTepusiiblK THUTIEPTEH3Us >KoHe abJOMHHA/IbABI cemisfiri 6ap
HayKacTapZia o/ieyMeTTiK-AeMorpadusisiblK >KoHe MiHe3-KY/IBIKThIK (haKTop/ap/blH, emipre
KatbIcThl carackiHa (HRQoL) acepin 6aranay.

Martepuan >xaHe apicrepi: 3eprrey 101 HaykacTsl KamThbIAbI (OpTa »ac 54,5 + 1,02; 19
ep, 82 aiten), onap Koxka Axmer flcayu artbiHfarbl XKTY KiHMHUKaNbIK-IUarHOCTUKABIK,
opTanbiFbiHAA TipkenreH. Katbicy KpuTepuiiiepi: 18 >kacTaH ackaH epecek ajamjap, A9pirep
TaralbIHAAFaH apTePUSUIBIK, TUTIepTeH3us (>140/90 MM CbIH. OaF.) >kaHe abJOMUHAJIBABI CEMi3/iK
(epnepme Gen abtHanmbiMbl >102 cMm, otiengepae >88 cm). HaykacTap/plH aHTPOIIOMETPUSLIBIK
KOPCEeTKIIlTepi, KaH KbIChIMbI ©JILIEeH/i >koHe eMip camacbkl SF-36 cayasHamachl apKbLIbl
OaramaHabl. MasliMeTTep curaTTaMasbl CTaTUCTUKA, MaHH—YutHu U >keHe Kpacken—Yommc
TecTTepi apkplIbl SPSS 29.0 GarmapiamMachiHaa OHEI.

Hatwxkenepi: Oliensepse epsiepre Kaparanaa Penjik ¢usukanbik KbismeT (RP) >kaHe
OMoloHanablK penik 1ekreynep (RE) cananapbiHla TOMeHIi KOpCeTKIllITep aHbIKTaJZbl.
Yiinenren kateicywbiiapaa Kanmbel geHcaynislk (GH), OwmipmeHgik, ceprektik (VT),
oOneyMmeTTiK yHKIMOHaNABLIBIK (SF) koHe INMcuxukanblk caynblk (MH) canmanapbiHzia TeMeH
Oaramap Tipkenzi. BinmiM geHrelii MeH KbI3MeT Typi OOWBIHIIIA CTAaTUCTHKAIbIK MOH/IIIIK
OaiikaMagpl. Temeki 1iery MeH TeMeH (U3UKaabK, OenceHimiK Kelbip ewmip camackl
casasapbiHbIH TOMeH/leyiHe bIKIIasl eTTi.

KOpBITBIH/BL: O/leyMeTTiK-eMorpadUs/IbIK KaHe MiHe3-KY/IbIKTHIK (pakTopsiap KocapJjac
apTepUsI/IbIK TUTePTeH3Uss MeH ab/oMUHa/IbJbl CeMi3firi 6ap HaykacTapJa ewip carmachiHa
efleyni acep erefi. OHengep MeH YH/IeHreH KaTbICyIlbiiap OipHellle (QU3MKaANBIK >KoHe
TICUXUKANbIK Cajafap/ia TeMeHTi KepceTKilmiTepre ue 0omgel, Oy1 eMip caaThl MeH
TICUX03/IeyMeTTIK  (pakTop/iapAbl eCKepeTiH MakCaTThl —apasacy/apJblH  MaHbI3/bUIbIFbIH
KepceTes.

Tyuin ce3aep: ApTepUs/IBbIK TUIepTeH3us, abgoMmuHambAbl ceMi3mik, HRQOoL,
dneyMeTTik-AeMorpadusibik GakTopaap, emMip cantei, SF-36.

OueHKa BJIUAHUSA COLlUAIbHO-/jeMorpaduuecknx ¢akTopoB Ha ypOBeHb KauecTBa XU3HH Y
MAI[HEeHTOB C COUETAHHON apTepua/IbHON rMNepTeH3ueld U a0JOMHUHA/TBHBIM 0)KHPeHHEM

Kypaiioepren H.A., Hycka6aeBa I'.O., Aiigap6ekoBa /I.H., Capyapos E.F.
Me)xayHapoHbIM Ka3axCKO-TYpeLKUM YHUBepCUTeT MMeHU Xo/pka Axmes flcaBu,
MeULMHCKUE o0pa3oBanus (TypkectaH, Ka3zaxcran)

AnHotanusa. KoMIIeKCHbIM MOAXOZA K JIEYeHHWIO apTepUaJbHOM THUIePTeH3UH |
abZloMMHa/BHOTO OKUPEHMsl [IOJDKeH BK/IIOUaTh KaK Me/IMKaMeHTO3HYH0 Teparuvio, TaK U
TICUXOCOLMA/IbHYI0  TIoA/epKKy. OOpa3oBaTenbHble  TIPOrpaMMbl,  HamnpaB/eHHble — Ha
uH(pOpMHUpPOBaHHe MAaleHTOB O TsHKecTH 3abosieBaHMsI U HeOOXOAMMOCTH COOMIO/eHHsT BCeX
peKOMeH/jaliiil Bpaya, WIrparT BaKHYIO poJib. [loBbIllIeHHMe KauyecTBa >KU3HU U YKpeIlJeHHe
NIPUBEP)KeHHOCTH TIAL{MEHTOB JIeYeHUI0 TPeOYIOT KOMILIEKCHBIX W MHIMBUJYa/JIN3UPOBAHHBIX
MepOIPUSTUH.
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Llenb: OLeHUTh BAWsSHUE COLMaIbHO-AeMorpaduueckrx 1 MmoBejileHYeckux (hakTopoB Ha
roKa3aTe/Jl KaueCTBa >KM3HH, CBg3aHHbIe co 370poBbeM (HRQoL), y maineHTOB € coueTaHHOU
apTepyasbHOU TUIepTeH3relt U ab/JOMUHATbHBIM O’KUPEHHEM.

Marepuansl U Metofbl: Kpocc-cekijoHHOe wuccnefoBaHve BkKatouasio 101 manueHTa
(cpepuuii Bo3pact 54,5 + 1,02 roza; 19 mMyKuumH, 82 >KeHII[MHBI), 3aperMCTPUPOBAHHBIX B
KnvHuKo-iuarHocTuueckoM LieHTpe MeXXAyHapoJHOTO Ka3axCKO-TYPeLKOro yHUBepCUTeTa
vMeHu Xomku Axmera flcaBu. Kputepuu BKIrOueHUs: B3poc/ble >18 jieT C yCTaHOBIEHHOM
BpPAuOM apTepuasbHOW rurepreH3uei (>140/90 MM pT. CT.) U abAOMHUHAIBHBIM OXKUPEHHEM
(okpyxkHOCTH Tamuu >102 cM y MyXuuH, >88 M y IKeHIIUH). W3mepsuch
aHTPOIOMeTPUYeCKHe MoKasaTesiv, apTepuaabHOe [jaB/ieHue, a KaueCTBO XKU3HU OL|eHUBAJIOCh C
rnomoinbio aHkeTbl SF-36. [laHHble aHa/JIW3UPOBA/IMCh C MCIOJ/Ib30BaHUWEM OIUCaTe/IbHON
CTaTUCTUKHU, TecTOB MaHHa—YutHM U u Kpackesnia—Yosmca B SPSS 29.0.

PesynbTaThl: Y JKEHILUH T0 CPaBHEHWIO C MY)XUWHaMu Habmrogamuck Gosiee HU3KMe
nokasarenmu B JoMeHax PoneBbie ¢usnueckue ¢yHkiuu (RP) u PoseBbie 3MOlIMOHa/BHBIE
orpannuenusi (RE). JKeHaTble/3aMy>KHHe yUaCTHUKH UMeJId CHW>KeHHbIe TIoKa3aTesyd B JoMeHaX
O6ee 3mopoBbe (GH), JKusnennas sHeprust (VT), CouuansHoe dyHKIMoHUpoBaHue (SF) u
[Tcuxnueckoe 3a0poBbe (MH). CTaTHCTHUECKH 3HAUMMBIX Pa3/IMuKii TI0 YPOBHIO 00pa30BaHUs U
npoecCHOHANLHOM JIesTe/IbHOCTU He BbisiB/ieHO. KypeHue v HU3Kas (y3nueckas akTUBHOCTD
ObUTH CBsi3aHbI C YXy/IlIIeHHeM KaueCTBa KU3HH B OT/Ie/IbHBIX JOMeHax.

BreiBoz: CoruanbHo-AeMorpadyyeckie U ToBefieHUeCKre (aKTOpbl CYIeCTBEHHO
B/IMSIOT Ha KaueCTBO JKU3HU TIAlIMEHTOB C COUeTAHHOW apTepuasibHOW TuIepTeH3ueld u
abJOMUHa/TLHBIM OKUpeHHeM. JKeHIIUHBI U JKeHaThle YYaCTHHUKHU TIPO/IEMOHCTPHUpPOBau Oosee
HU3KMe T0Ka3aTelu B HEeCKOJIbKHUX (PU3MYeCKMX U TMCUXUYEeCKUX JOMeHax, YTO MoJ4YepKUBaeT
HE0OXOUMOCTh 1]e/IEBbIX BMeEIIATeNbCTB, YUUTHIBAIOLIUX 00pa3 >KU3HU U TICUXOCOI[HA/IbHBIE
(hakTopkI.

KrwueBblie c/ioBa: AprepuarnbHasi TUNepTeH3us, abzoMuHamibHoe oxxupenre, HRQoL,
colanbHO-AeMorpaduueckre dhakTopbl, 00pa3 xusHu, SF-36.

Introduction

Arterial hypertension and abdominal obesity are interrelated pathological conditions that
significantly increase the risk of cardiovascular diseases. The combination of these two factors
substantially affects patients’ quality of life and their adherence to treatment [1]. These
conditions require long-term therapy and strict compliance with treatment regimens, which often
pose challenges for patients [2]. Treatment adherence encompasses consistent follow-up with
medical recommendations, timely medication intake, and maintaining prescribed diet and
physical activity levels [3]. In patients with hypertension and obesity, quality of life is frequently
compromised due to the chronic nature of therapy, medication side effects, psychological
barriers, and economic constraints. Moreover, low motivation and lack of support from family or
healthcare providers can negatively influence adherence [4]. Several factors influence both
treatment adherence and quality of life in these patients:

- Social and economic factors — financial accessibility of medications and healthcare
services, support from family and friends.

- Psychological factors — low motivation, stress, and depression may reduce adherence.

- Physical factors — obesity and related limitations may hinder the ability to follow
lifestyle and physical activity recommendations.

A comprehensive approach to treating arterial hypertension and abdominal obesity should
include both pharmacotherapy and psychosocial support [5]. Educational programs that raise
patient awareness about disease severity and the importance of following medical
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recommendations play a crucial role. Improving quality of life and enhancing treatment
adherence require comprehensive and individualized interventions [6]. Therefore, the objective
of this study is to determine the level of quality of life in patients with arterial hypertension and
abdominal obesity in relation to socio-demographic factors.

Material and methods. The study employed a single-stage cross-sectional design and
was conducted among 101 residents of Turkistan city (mean age: 54.5 + 1.02 years), including
19 men and 82 women. Each participant provided written informed consent prior to enrollment.

The primary population consisted of individuals registered at the Clinical-Diagnostic
Center of the International Kazakh-Turkish University named after Khoja Akhmet Yassawi who
participated in the study between 2012 and 2014. Out of 938 patients during that period, 56 had
deceased, 130 had relocated to other cities or countries, and 200 declined participation. The
remaining 552 individuals were contacted via telephone with the assistance of their primary care
physicians using the electronic health records database. Clinical and laboratory assessments were
conducted at the university’s research and diagnostic laboratories, as well as at the “KDL
Olymp” clinical diagnostic laboratory, and participants completed questionnaires. All collected
data were subsequently processed statistically.

Inclusion criteria were: adults aged 18 years or older; physician-diagnosed arterial
hypertension (>140/90 mmHg); abdominal obesity (waist circumference >102 cm for men, >88
cm for women); and voluntary agreement to participate.

Exclusion criteria included: secondary hypertension; severe chronic conditions
(oncological diseases, kidney failure, class IV heart failure); psychiatric or cognitive disorders;
and pregnancy or lactation.

From the 552 eligible respondents, 101 participants meeting the inclusion criteria for
arterial hypertension and abdominal obesity were selected for the final study sample.
Anthropometric measurements (height, weight, waist and hip circumferences), blood pressure
readings, socio-demographic characteristics, and health-related quality of life (assessed using the
SF-36 questionnaire) were collected. All data were entered into an electronic database (Excel) to
create a unified dataset.

As shown in Table 1, the participants’ mean age was 54.5 + 1.02 years. The sample
comprised predominantly women (81.2%), individuals with higher or incomplete higher
education (65.3%), civil servants (59.4%), and married respondents (93.1%). Among the
participants, overweight and obesity were observed in 26.7% and 57.4%, respectively, and
94.1% exhibited elevated waist circumference.

Table 1. Socio-demographic characteristics of study participants (n=101)

. abs. val. o
Variables n=101 %o

Gender Men 19 18,8
Women 82 81,2
up to 40 years old 10 9,9
Ace between 40-49 years old 18 17,8
8 between 50-59 years old 27 26,7
between 60-69 years old 46 455
. high/unfinished high 66 65,3
Education level average/below average 35 34,7
civil servant/educator 60 59,4

Occupation type unemployed (able to work or unable to
. : 41 40,6

work)/housewife/retired
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. Married 94 93,1
Marital status unmarried/divorced/single 7 6,9
Waist circumference Normal 6 5.9

High 95 94,1
Body mass index normal weight 16 15,8
Overweight 27 26,7
obesity (I, II, III degrees) 58 57,4

The distribution of the collected data was assessed using descriptive statistics, quantile
plots, histograms, and tested with the Kolmogorov—Smirnov and Shapiro-Wilk tests. For
normally distributed variables, values are presented as mean (M) + standard deviation (SD).
When comparison groups deviated from a normal distribution, central tendency was expressed as
the median (Me) with 25th and 75th percentiles. Non-parametric methods were applied for
statistical analysis: the Mann—Whitney U test was used to compare two independent groups,
while the Kruskal-Wallis test was employed for three or more groups.

Statistical analyses were performed using the licensed version of SPSS 29.0. Statistical
significance was set at p < 0.05 for all hypothesis testing.

Results. In accordance with the third objective of our study, the analysis examined the
impact of socio-demographic characteristics—such as age, sex, educational level, occupation,
and marital status—alongside key behavioral risk factors, including smoking, alcohol
consumption, and low physical activity, on the quality of life of respondents with coexisting
arterial hypertension and abdominal obesity.

For non-normally distributed variables involving three or more groups, the Kruskal—
Wallis test was applied, and no statistically significant associations were found between these
variables and the quality-of-life scales (Table 2).

Table 2. Comparison of age and SF-36 questionnaire scales

SF-36 scales p-value related on Age
Physical Functioning (PF) 0,621
Role Physical (RP) 0,743
Bodily Pain (BP) 0,857
General Health (GH) 0,946
Vitality (VT) 0,753
Social Functioning (SF) 0,853
Role Emotiona (RE) 0,475
Mental Health (MH) 0,965

During the study, the Mann—Whitney U test was initially applied to compare two
independent variables due to the non-normal distribution of the data. Based on Table 3, the
results indicated that, relative to men, women demonstrated statistically significant differences in
quality-of-life domains assessed by the SF-36 questionnaire, specifically in Role Physical (RP)
(p = 0.049) and Role Emotional (RE) (p = 0.034).

Table 3. Comparison of gender and SF-36 questionnaire scales
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SF-36 scales p-value related on Gender
Physical Functioning (PF) 0,089
Role Physical (RP) 0,049
Bodily Pain (BP) 0,359
General Health (GH) 0,724
Vitality (VT) 0,318
Social Functioning (SF) 0,560
Role Emotiona (RE) 0,034
Mental Health (MH) 0,692

As presented in Table 4, marital status was significantly associated with several SF-36
quality-of-life domains among respondents. Married participants exhibited statistically
significant differences in General Health (GH) (p = 0.028), Vitality (VT) (p = 0.014), Social
Functioning (SF) (p = 0.005), and Mental Health (MH) (p = 0.026). This finding indicates that,
within the group of respondents with arterial hypertension and abdominal obesity, married
individuals displayed lower scores in mental health-related domains compared to physical health
components.

Table 4. Comparison of marital status and SF-36 questionnaire scales

SF-36 scales p-value related on Martial status
Physical Functioning (PF) 0,814
Role Physical (RP) 0,721
Bodily Pain (BP) 0,941
General Health (GH) 0,028
Vitality (VT) 0,014
Social Functioning (SF) 0,005
Role Emotiona (RE) 0,851
Mental Health (MH) 0,026

No statistically significant associations were observed between educational level and
quality-of-life scores among participants with arterial hypertension and abdominal obesity (Table
5).

Table 5. Comparison of educational level and SF-36 questionnaire scales

SF-36 scales p-value related on Educational level
Physical Functioning (PF) 0,799
Role Physical (RP) 0,477
Bodily Pain (BP) 0,373
General Health (GH) 0,783
Vitality (VT) 0,600
Social Functioning (SF) 0,365
Role Emotiona (RE) 0,750
Mental Health (MH) 0,903

A similar pattern was observed for occupation, with no statistically significant association
between occupational status and quality-of-life scores (Table 6).
Table 6. Comparison of occupational status and SF-36 questionnaire scales
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SF-36 scales p-value related on Occupational status
Physical Functioning (PF) 0,244
Role Physical (RP) 0,779
Bodily Pain (BP) 0,260
General Health (GH) 0,687
Vitality (VT) 0,389
Social Functioning (SF) 0,833
Role Emotiona (RE) 0,776
Mental Health (MH) 0,617

Discussion. The analysis of coexisting arterial hypertension and abdominal obesity is of
increasing importance due to the rising global prevalence of these conditions. Arterial
hypertension represents a significant public health challenge, with prevalence increasing with
age: approximately 7% of individuals under 30 years and 53% of those over 70 years are
affected [7]. Non-communicable diseases (NCDs), including cardiovascular diseases and
diabetes, account for 41 million deaths annually, representing 74% of all deaths worldwide [8].
Abdominal obesity is closely associated with these conditions, contributing to various metabolic
disorders such as hypertension, diabetes, and cardiovascular disease, and adversely affecting
health outcomes [8].

Abdominal obesity is characterized by excessive fat accumulation in the abdominal
region and is a more accurate predictor of cardiovascular risk than general obesity determined by
body mass index (BMI) [8]. Waist circumference, assessed according to sex-specific thresholds,
is a standard measure for evaluating abdominal obesity [8]. Socio-demographic factors,
including educational level and socioeconomic status, are critical for understanding the
prevalence and management of these conditions. Research indicates that lower education levels
and socioeconomic disadvantages are associated with higher risk factors for hypertension and
obesity [9,10].

Previous studies have demonstrated that hypertension and hyperlipidemia significantly
affect health-related quality of life (HRQoL), leading to impaired physical functioning and
reduced overall well-being [11,12]. Lifestyle factors, such as low physical activity, smoking, and
dietary habits, also contribute to the prevalence of abdominal obesity and hypertension,
highlighting the need for targeted public health interventions [11,13]. Understanding these
associations is essential for developing effective strategies to improve quality of life in
populations with coexisting conditions.

Socio-demographic factors, including age, sex, educational attainment, marital status,
family income, and employment, significantly influence HRQoL in patients with coexisting
arterial hypertension and abdominal obesity. These variables substantially affect behavioral risk
factors and overall health outcomes [9,10,14]. Age is one of the most important socio-
demographic determinants of health. Studies analyzing patients with hypertension and obesity
report that the most common age group is 50-60 years, comprising approximately 59.7% of
participants [15]. This demographic group is at heightened health risk, making an understanding
of age-related health trends critical for targeted interventions.

Sex-based differences in HRQoL are observed, with women typically reporting lower
scores across multiple domains compared to men. These differences are influenced by factors
such as mental health and social relationships. Men generally exhibit higher scores in physical
and psychological health domains, while notable disparities exist in social functioning [12,16].
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These findings suggest that sex influences not only health outcomes but also social dynamics
within healthcare settings.

Educational level and socioeconomic status are associated with health outcomes and
health-related behaviors. Individuals with higher education are more likely to adopt healthy
lifestyles and exhibit lower prevalence of chronic diseases, including hypertension [17].
Economic factors, such as family income, affect access to medical resources, dietary habits, and
health management strategies [10]. Community health workers (CHWs) play a key role in
addressing these gaps by providing education and resources tailored to socio-demographic
characteristics, particularly in low-resource communities [14].

Marital status and family structure represent additional socio-demographic factors
influencing HRQoL. Single individuals or those from larger families may experience different
stressors compared to married participants. Support systems inherent to marital and family
structures significantly influence health behaviors and overall well-being [18,19].

The interplay between hypertension, abdominal obesity, and quality of life is complex
and influenced by various socio-demographic and clinical factors. Evidence indicates that
HRQoL is significantly reduced in individuals with coexisting hypertension and obesity [10,19].
These populations often report lower quality-of-life scores, underscoring the need for targeted
health interventions.

Socio-demographic characteristics such as sex, income, and lifestyle are key determinants
of HRQoL in patients with hypertension and abdominal obesity. For instance, higher family
income is sometimes associated with higher levels of abdominal obesity, suggesting that
economic status does not always predict health outcomes [20]. Age and education also play
crucial roles in shaping health-related behaviors and access to medical resources, thereby
affecting quality of life [21].

Comorbid conditions, including blood pressure, BMI, and diabetes, substantially impact
HRQoL. Individuals with coexisting hypertension and abdominal obesity are at higher risk for
cardiovascular complications, further reducing quality of life [22]. The presence of multiple
comorbidities increases physical limitations and psychological stress [8]. Understanding these
clinical conditions and their relationship with HRQoL is essential for effective management and
intervention strategies.

Lifestyle factors, such as physical activity and dietary habits, play a critical role in
managing hypertension and obesity. Sedentary behavior and poor nutrition contribute to
abdominal obesity, adversely affecting cardiovascular health and quality of life [21].
Interventions aimed at promoting healthy dietary habits and physical activity have been shown to
improve HRQoL [21-23]. Therefore, considering modifiable lifestyle factors is crucial for
enhancing health outcomes and overall quality of life in populations with these interrelated
conditions.

Studying HRQoL in patients with coexisting hypertension and abdominal obesity
provides insight into the interplay of socio-demographic, clinical, and lifestyle factors. The study
included 332 participants and assessed physical, psychological, social, and environmental
domains using the WHO Quality of Life questionnaire to evaluate HRQoL [12,19].

Analysis revealed significant sex differences in HRQoL scores, with men generally
scoring higher across all domains, particularly in social functioning, consistent with trends
observed in studies from Greece, Italy, the USA, and Oman. These differences are often linked
to women’s lower social status in male-dominated settings and societal norms [12,16,21,24].
Women in the study reported lower quality-of-life scores, potentially reflecting sociocultural
influences on mental health, self-esteem, and overall well-being [12,16].

Another notable finding was the relationship between educational level and quality of
life. Participants with lower education had higher prevalence of hypertension, which correlated
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with reduced HRQoL [25,26]. Specifically, 56% of hypertensive participants had primary or
lower education, substantially higher than in previous studies conducted in Chinese populations
[25]. This underscores the role of education in managing health conditions and improving quality
of life, highlighting the need for targeted educational interventions [25,26].

The study also examined the impact of lifestyle factors, such as dietary habits and
physical activity, on HRQoL. While sex differences in dietary quality were minimal, prior
studies have shown that female healthcare workers in Riyadh consume more fruits and
vegetables than males [12,24]. Nonetheless, overall lifestyle practices among participants raised
concerns, as poor dietary habits were prevalent and could negatively impact health in the context
of hypertension and abdominal obesity [18,21].

The primary aim of this analysis was to investigate the importance of socio-demographic
and behavioral factors related to dietary habits influencing blood pressure control. A
comprehensive model incorporating 72 variables from questionnaires, dietary recalls, and
medical records allowed for an in-depth examination of these relationships [14].

Socio-demographic and behavioral factors were self-reported via questionnaires,
including age, sex, race/ethnicity, marital status, household size, income, educational attainment,
and employment. Due to small sample sizes in certain categories, variables such as sex, race,
education, marital status, and occupation were combined to ensure statistical reliability.
Participants’ insurance status was verified through medical records [14]. Incorporating these
factors enables a deeper understanding of the effects of individual socio-behavioral
characteristics on health outcomes, particularly in populations with hypertension and obesity.

The analysis aligns with broader studies examining education and health, especially in
socioeconomically disadvantaged communities such as Richmond, Virginia. Engaging local
residents helps uncover systemic health disparities, while community members emphasize the
importance of visible role models and environmental factors in shaping health goals and
outcomes. Limited access to green spaces and healthcare resources constrains physical activity
and overall health [17].

Future research should extend these findings longitudinally to clarify causal relationships
between socio-demographic and behavioral factors and health outcomes. Such studies can
provide valuable evidence to guide policies aimed at improving HRQoL, particularly in
resource-limited regions [24]. As this study was cross-sectional, it is limited in establishing
causality, highlighting the need for further longitudinal research [27].

Conclusion: The study identified decreased health-related quality of life in specific
demographic groups and among individuals with certain lifestyle characteristics. Educational
level and occupation showed no meaningful association with overall well-being. These findings
emphasize the role of demographic and behavioral factors in shaping quality-of-life outcomes.
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CHARACTERISTICS OF POST-COVID SYNDROME IN CHILDREN
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'Tashkent State Medical University (Tashkent, Uzbekistan)
’Khoja Akhmet Yassawi International Kazakh-Turkish University, Faculty of Medical
(Turkistan, Kazakhstan)

Abstract: This article presents information on the neurological features of children in the
post-COVID period. Post-COVID syndrome (PCS) is a symptom complex that occurs during
and after COVID-19, lasting more than 12 weeks, and is not the result of another disease.
Clinical manifestations of PCS are diverse, and under their mask, either the debut or
exacerbation of chronic organic pathology triggered by the virus may be hidden. PCS is a
diagnosis of exclusion. The main manifestations of PCS include: autonomic dysregulation,
cognitive and psycho-emotional disorders, and impairments of the respiratory, cardiovascular,
and digestive systems. The direct pathogenetic factors of the main neurological manifestations of
PCS are persistent cerebral hypoperfusion, hypoxia, and hypoxemia, which lead to energy
deficits in neuronal structures, metabolic disturbances, as well as virus-induced structural
damage to cortical neurons and subcortical structures of the brain.

Keywords: COVID-19, SARS-CoV-2, PCS, hypoxia, neuron

BAJIAJIAPJAYBI IIOCTKOBHU/ATIK CMHAPOMHBIH CUIIATTAMACBI

Temuposa M.!, dpramesa H.!, CagpikoBa K.
ITallIKeHT MeMJIEKETTIK Meivl[iHa yHUBepcHTeTi (TamkeHT, ©30eKcTaH)
2Koxa Axmert fcayu aTbiHAarsl XasblKapasblk Ka3ak-TYPiK YHUBEPCUTETI,
meauiuHa ¢akyabteTi (TypkicraH, KasakcraH)

Anpatrma: Ocbl Makanaga Oananmapfiarbl TTOCTKOBUATIK Ke3eHHIH HEBPOJIOTUSIIBIK,
epeKlleniKTepi Typaabl MafiMerTep ycbiHbUIabl. [TocTkoBUATIK cuHapom (ITKC) — COVID-19
iHzIeTi Ke3iHje HeMece oJjaH KeHiH mnakizia 6ok, 12 anrTaziaH acTaM yaKbITKA CO3bIIAaThIH, OacKa
aypyJlapMeH TYCiHAipinMelTiH cumnromaap KeieHi. [TKC-TiH K/IMHUKabIK KOpiHicTepi anyaH
TYp/i, OnapAblH, acTapblHZA BUPYCTbIH, TPUITEPJIK 9CepiHeH TybIHAaFaH CO3bLIMAJIbI
OpraHUWKaJIbIK, MaTOJIOTUSHBIH, e0r0Ti Hemece epiyi »kackIpeiHybl MyMKiH. [TKC — 6y 6acka
MaTOJIOTUSIHBI KOKKA IIbIFapy apKblibl KOWbLIaThiH AuarHo3. [TKC-TiH Herisri KepiHicTepiHe
BeTeTaTUBTIK JUCPETY/IsALIs, KOTHUTHUBTIK YKoHe TICMX03MOLIMOHA/BIK, OY3bIIbICTapP, THIHBIC ay,
)KYPeK-KaHTaMbIp JXKoHe ac KOPBITY )Kykesiepi TaparibiHaH 0omaThiH e3repictep >kaTagpl. [IKC-TiH
HETi3ri HEeBPOJIOTHS/IBIK CHUMITOMZAPBIHBIH ITaTOreHeTHKANBIK (haKTop/apbiHbIH 0ipi — y3aK
CaKTa/aTbIH MM TUIONepdy3usChl, TUTIOKCUS KoHe TUIOKceMusi. By e3repicrep HeMpOH/BIK
KYPBbUIBIMJAPZbIH, SHEPTHUs TalIbUIbIFbIHA, MeTaO0MM3MHIH OY3bUIbICTapbIHA, COHZAN-aK, BUPYC
TYbIHAQTKAH MM  KbIPTBICBI MEH  KbIPTBICACThl  KYPbUIBIMAAPBIHAAFBI ~ HEMPOHJAP/bIH,
KYPbUIBIM/BIK 3aKbIM/JaHybIHA 9KeJle/i.

Tyuin ce3gep: COVID-19, SARS-CoV-2, NOCTKOBUATIK CUHAPOM, TUTIOKCHSI, HEMPOH.

XAPAKTEPUCTHUKA ITIOCTKOBUJHOI'O CUH/IPOMA Y JJETEN
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> MeXXyHapOo/JHbIi Ka3axXxCKO-TYPeLK|i YHUBEPCUTET uMeHr Xomka Axmer Slcasu,
MeULMHCKUM QakybTeT (TypkecraH, Ka3axcran)

AHHoTanua: B [aHHOM cTaTbe TIpeJCTaBleHbl CBeJeHUSI O HEBPOJIOTUYECKUX
0Cc0OEHHOCTSIX B TIOCTKOBUJHOM Tiepuosie y gereit. IloctkoBugHbeii cuHzgpom (ITKC) —
CUMITOMOKOMIL/IEKC, UMeIoL[Ui MecTo BO BpeMsi U mnocyie COVID-19 npojo/mKUTeTbHOCTBIO
Oosiee 12 He[|, He ABSIOIIUNACS Pe3y/IbTaTOM APYyroro 3abosieBaHus. KnrMHUYeCKye MPOSIB/IEHUS
[MTKC MHOTOJTUKH, ¥ IO, ©X MaCKOM MOTYT ObITh CKPBITHI [1e0I0T JIHO0 060CTpeHHe XPOHUUECKOU
OpraHWYecKOM MaToJIOTUH, TPUITepoM KOTopou siBuica BUpyc. ITKC — nuarHos uCKIrO4YeHus.
OcHoBHble  mposiBnenuss  [IKC:  BeretatwBHas  JUCpery/slys,  KOTHUTHUBHbIE U
MCUX03MOLIMOHAbHbIEe PAacCTPOMCTBA, HApYLUIeHHs CO CTOPOHBI PEeCrnMpaTOpPHOM, CepJeyHo-
COCYAMCTOM, MUILeBapUTebHOU cucteM. HernocpecTBeHHBIMY NTaTOreHETUUECKUMH (DaKTOPaMU
OCHOBHBIX HeBposiornueckux nposisieHud [TKC sBasitoTcsi coxpaHstolyecs: ruronepdysus
MO3ra, TUIIOKCHsI U TUTIOKCeMMUS], BJIeKyIIie 3a co60ii sHepro/iepuIUT HelpOHaIbHBIX CTPYKTYP,
HapyllleHuss MeTabonM3Ma, a TakkKe WHAYIIMPOBAHHOE BHPYCOM CTPYKTYPHOE TIOBPeXXIeHHe
HEHPOHOB KOPBI Y TIOJJKOPKOBBIX CTPYKTYP F'0JIOBHOTO MO3Ta.

KnrwoueBbie cioBa: COVID-19, SARS-CoV-2, NMOCTKOBUJHBIM CHUHJPOM, THIIOKCHS,
HeHpOH.

Introduction

Currently, the entire global community is focused on one common problem—the spread of
the novel coronavirus infection, COVID-19. The coronavirus has affected not only adults but
also children, showing high aggressiveness and causing serious neurological complications [1].
In severe acute respiratory syndrome caused by SARS-CoV-2, neurological and psychiatric
complaints are widespread and often occur both during the acute phase of the disease and in the
recovery period [2]. Post-COVID syndrome (PCS) is a set of symptoms that arise during
COVID-19 and after it, persist for more than 12 weeks, and are not associated with other
diseases. The clinical manifestations of post-COVID syndrome are diverse; under their
influence, the development or exacerbation of chronic organic pathology triggered by the virus is
possible. The main manifestations of post-COVID syndrome include autonomic dysregulation,
cognitive and psycho-emotional disorders, as well as dysfunctions of the respiratory,
cardiovascular, and digestive systems [3]. The key pathogenetic factors of the neurological
manifestations of post-COVID syndrome are persistent cerebral hypoperfusion, hypoxia, and
hypoxemia, which lead to an energy deficit in neuronal structures, metabolic disturbances, and
virus-induced structural damage to cortical neurons and subcortical brain structures [4].

Despite the relatively low prevalence of acute COVID-19 in children, it has been
established that SARS-CoV-2 infection primarily causes two long-term effects. The first is
multisystem inflammatory syndrome in children (MIS-C), temporarily associated with SARS-
CoV-2, which is an immune-mediated condition. It occurs in a small percentage of children
(approximately 0.1%) and develops 2—6 weeks after a SARS-CoV-2 infection [5].

The second is the so-called “long COVID,” also known as post-COVID syndrome or the
long-term consequences of SARS-CoV-2 infection. These terms refer to symptoms that persist
after recovering from COVID-19. However, it has been found that they mainly affect the
emotional, neurological, and cardiopulmonary systems, as well as the mental health of patients.
In addition to respiratory illnesses, COVID-19 in children is associated with various neurological
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disorders, including headache, encephalopathy, and multisystem inflammatory syndrome [6].
Furthermore, severe neurological conditions have been observed in children, such as
encephalitis, epilepsy, dysgeusia or ageusia, aseptic meningitis, stroke, dysarthria, dysphagia,
cerebellar ataxia, hypotonia, drowsiness, coma, and peripheral neuropathy [7].

Objective of the study: To investigate the characteristics of post-COVID syndrome in
children.

Materials and Methods: The study included 100 children aged 8 to 17 years who received
treatment at the Specialized Multidisciplinary Infectious Diseases Hospital in the Zangiata
District of Tashkent Region during the period from 2021 to 2023. Clinical-neurological
examinations, neuropsychological tests, biochemical analyses, and statistical research methods
were used in the study.

To identify post-COVID conditions among children, a survey was conducted involving
100 patients. It was found that the novel coronavirus infection occurred significantly more often
in children aged 8 to 17 years (55%). The average age of the patients was 8.7 + 4.6 years (95%
CI: 7.8-9.7). A comparison of age groups showed that the highest number of hospitalizations
occurred in children aged 4-7 years (31%) and 8—-12 years (29%) (p < 0.01).

Among the respondents, 69% reported complaints related to various organs and systems.
The most frequent were disorders of the central nervous system — in 71.9% of children — and
gastrointestinal disturbances — in 37.7%. Nearly one-quarter of patients exhibited
cardiovascular and respiratory system disorders, 30.4% experienced thermoregulation issues, and
8.7% had skin pathologies (Fig. 1).

B Skin pathologies @ Thermoregulation disorders
O (Grey) Respiratory system pathology O Cardiovascular diseases
W (Blue) Gastrointestinal tract pathology @ Central nervous system pathology

Figure 1. Post-COVID diseases of various organs and systems

In the post-COVID period, children experienced psycho-emotional disorders such as general
fatigue, weakness, drowsiness, increasing anxiety, and lowered mood. Some children after
recovering from COVID-19 also showed impairments in smell and taste, as well as complaints of
headaches (Table 1).

Age-related complaints in children who had COVID-19
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Symptoms: Up to 12 1-3years | 4-7years | 8-12years 13-18
months years
P

Weakness 4 (100,0) 10(100,0) 31(100,0) | 28 (96,6) 25 (96,2) 0,794
Cough 0 (0,0) 0 (0,0) 12 (38,7) 21 (72,4) 20 (76,9) <0,001
Anosmia (loss of

smell) 3(0,0) 2 (20,0) 6 (19,4) 8 (27,6) 6 (23,1) 0,188
Abdominal pain 0(0,0) 2 (20,0) 0 (0,0) 3(10,3) 2(7,7) 0.219
Diarrhea 0(0,0) 2 (20,0) 3(9,7) 4 (13,8) 3(11,5) 0,844
Runny nose 0(0,0) 2 (20,0) 6 (19,4) 8 (27,6) 5(19,2) 0,749
Sore throat 0(0,0) 0 (0,0) 2 (6,5) 0 (0,0) 1(3,8) 0,616
Shortness of breath 0(0,0) 2 (20,0) 1(3,2) 3(10,3) 4 (15,4) 0,409
Nausea / vomiting 0(0,0) 0(0,0) 2 (6,5) 4 (13,8) 2(7,7) 0,619
Dizziness 0(0,0) 0(0,0) 0 (0,0) 2(6,9) 2(7,7) 0.488
Myalgia (muscle

pain) 0(0,0) 0(0,0) 0(0,0) 1(3,4) 0(0,0) 0,649
Ageusia (loss of

taste) 0(0,0) 0(0,0) 0(0,0) 1(34) 2 (7.7) 0,497
Increased sweating 0(0,0) 2 (20,0) 6 (19,4) 2(6,9) 3 (11,5) 0,534
Loss of appetite 2 (50,0) 7 (70,0) 26 (83,9) 23 (79,3) 19 (73,1) 0,547
Anxiety 1(25,0) 2 (20,0) 5 (16,1) 4 (13,8) 4 (15,4) 0,976
Fever 3 (75,0) 9 (90,0) 26(83,9) [26(89,7) |23(88,5) |0,896

As shown in the figure, in children after COVID-19, abnormalities of the central nervous system
most often manifested as general fatigue (39.1%), drowsiness (29%), cognitive impairments
(27.5%), as well as psycho-emotional changes — irritability (23.2%) and decreased mood

(15.9%).
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Symptoms

Sensitivity impairment-7,2 |—
Low mood-15,9 -
Joint and muscle pain-5,8
Emotional instability-10,1 s
Insomnia-11,6
Irritability-23,2
Memory decline-27,5 ——
Sleepiness-29
Headache-17,4 s
Anosmia, ageusia-15,9 IE———
Weakness-33,3 I—
Fatigue-39,1 |

S [ I E— -

Fig. 2. Major neurological disorders in children with post-COVID complications.

In some children after recovering from COVID-19, disturbances of smell and taste
perception persisted (15.9%), and 17.4% complained of headaches (see Fig. 2).

To determine whether the SARS-CoV-2 pathogen has a direct impact on the psycho-
emotional and cognitive state of children, we analyzed the data using the Spielberger—Khanin
Anxiety Inventory and the Montreal Cognitive Assessment (MoCA).

To assess the cognitive domain, the Montreal Cognitive Assessment (MoCA) was used -
a screening method for mild cognitive impairment. Using this method, various cognitive abilities
of children were evaluated during the study. This assessment covers such important aspects as
attention, executive functions, memory, speech, visuospatial perception, logical thinking,
calculation, and orientation.

The methodology includes 10 separate sections, with points calculated depending on the
successful completion of the proposed tasks. The maximum possible score is 30. A score of 26
and above is considered sufficient to indicate the absence of cognitive impairments.

To assess the psycho-emotional state of school-aged children, the Spielberger—Hanin
method was used. This method is widely applied in clinical practice and has proven its
effectiveness. It allows the study of anxiety in two dimensions:

- as a stable personality trait,

- and as a temporary, situational (reactive) state.

The questionnaire consists of two parts, each containing 20 questions. For each question,
four response options are offered:

1 - No, this is not true

2 - Possibly yes

3 - True

4 - Completely true

Scoring was carried out using a key by summing the points corresponding to the selected
responses. Data interpretation was performed according to the established anxiety scale:

Low level - up to 30 points

Medium level - 31-44 points

High level - above 45 points
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To identify the characteristics of the psycho-emotional and cognitive spheres in the structure
of post-COVID syndrome, two groups of children over 8 years old were formed:

- Group I-A — children with central nervous system (CNS) disorders

- Group I-B — children without CNS disorders in the post-COVID period

Results of anxiety assessment revealed significant differences depending on the presence of
post-COVID manifestations (p<0.001 for both; Mann—Whitney test).

When comparing the indicators between Groups I-A and I-B, a statistically significant
difference in anxiety levels was observed:

In Group I-A, children had a high level of anxiety — 48.0 (43.5; 50.0), exceeding the upper
limit of the norm.

In Group I-B, situational anxiety averaged 43.0 (40.8; 44.0) points.

At the same time, according to the Montreal Cognitive Assessment (MoCA), adolescents in
Group I-A showed lower cognitive function scores, allowing for the diagnosis of cognitive
deficit — 26.0 (25.0; 26.0) (p1<0.001).

Even considering the older age category of patients in Group I-B, the average MoCA score
was 28.0 (27.0; 29.0).

Conclusions

1. Post-COVID syndrome in children and adolescents occurs quite frequently. According to
the results of this study, its signs were observed in 69% of the examined participants, indicating
a high prevalence of post-infectious neurological and psycho-emotional disorders in the pediatric
population after COVID-19.

2. The main clinical manifestations of the post-COVID period in children were: central
nervous system dysfunctions, increased fatigue, general weakness, drowsiness, decreased
memory and attention, heightened anxiety, irritability, and headaches. These symptoms typically
persisted for several months after recovering from COVID-19.

3. According to neuropsychological assessment using the Montreal Cognitive Assessment
(MoCA), adolescents in Group I-A (children with CNS disorders) exhibited significant cognitive
impairments, with scores reduced to 26.0 (25.0; 26.0) points (p1<0.001). In contrast, children in
Group I-B (without CNS disorders) had an average score of 28.0 (27.0; 29.0), which corresponds
to the normal range.

4. Analysis of the psycho-emotional state using the Spielberger—Hanin method revealed
significant differences between the groups. Adolescents in Group I-A showed a high level of
anxiety -- 48.0 (43.5; 50.0), significantly exceeding normative values, whereas in Group I-B,
anxiety was at a medium level - 43.0 (40.8; 44.0) (p<0.001).

5. The obtained data indicate complex involvement of the neuro-psychological sphere in
children who have recovered from COVID-19, encompassing both psycho-emotional disorders
and cognitive deficits, as confirmed by psychometric scale results (p<0.001 for both methods).

6. The development of cognitive and emotional impairments is likely associated with the
neurotropic effects of the SARS-CoV-2 virus, as well as secondary metabolic and hypoxic
disorders that occur during the acute and subacute phases of the disease.

7. Therefore, post-COVID syndrome in children and adolescents requires a multidisciplinary
approach, involving a neurologist, psychoneurologist, psychologist, and pediatrician. Long-term
dynamic assessment of cognitive functions and implementation of rehabilitation programs aimed
at restoring memory, attention, emotional stability, and the child’s adaptive abilities are
necessary.

8. Early detection and correction of post-COVID impairments allow for the prevention of
persistent neurological and psycho-emotional consequences, improving the quality of life and
social adaptation of children.
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THE STATE OF ANTIBIOTIC USE AT SHYMKENT CITY CLINICAL HOSPITAL 1
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Khoja Akhmet Yassawi International Kazakh-Turkish University, Faculty of Higher Postgraduate
Medical Education (Shymkent, Kazakhstan)

Abstract. In medical practice, monitoring the effectiveness of antibiotics and the susceptibility
of pathogens plays an important role. According to the recommendations of the World Health
Organization, controlling the efficacy and safety of antibacterial therapy can reduce infection
resistance. Studying the patterns of antibiotic use in a hospital that provides emergency and planned
specialized medical care is of both scientific and practical interest.

Aim of the study: To examine cases of antibacterial therapy prescriptions in the clinic and to
assess the state of antibacterial therapy based on the results of a cross-sectional (point-prevalence)
study.

Materials and methods: The study of antibacterial prescriptions was conducted in the clinical
departments of City Clinical Hospital No. 1 in Shymkent. All medical records of patients receiving
treatment at the time of the study were analyzed. A cross-sectional epidemiological method was used
to assess the effectiveness of antibacterial therapy.

Results and conclusions: The prevalence of antibacterial therapy in the hospital in our study was
91.9%. Most patients (75%) received one antibiotic during treatment. The proportion of patients who
were prescribed two antibacterial drugs was 17.6% of all patients receiving antibacterial therapy,
while the combined proportion of those prescribed three or more antibiotics was 7.4%. Cephalosporins
were used as initial antibacterial therapy in 81% of cases, and in 72.0% of these cases the effectiveness
of the drugs was sufficient. Cefazolin and Ceftriaxone, which were used as the main antibiotics in
postoperative patients, demonstrated effectiveness rates of 81% and 66.4%, respectively. The low
effectiveness of ceftriaxone observed in our study highlights the need for enhanced monitoring of this
antibiotic.

Keywords: antibacterial therapy; cross-sectional point-prevalence study; effectiveness of
cephalosporins; cefazolin; ceftriaxone.

IIIbiMKeHT KanachiHbIH Nel Ka/laibIK KIHHUKA/IBIK, apyXaHAChIHAAFbl aHTHOMOTHKTEP/i
KOJ1/IaHY/IbIH JKaFjalbl

Opwmanos T.H., lllazagaes III.B., CembaeBa A.)K., Koxxambepai A.B., Ypucbaera I'.B.
Koka Axmet fcaym aTbIHAAFbI Xa/lblKapasiblK Ka3aK-TYPiK YHUBEPCUTETI
JKorappel MeULIMHATIBIK, OKY OPHBIHAH KeliHri Oinim 6epy dakynbreTi (IIbivMkenT, Ka3zakcTaH)

Aunjgarna. MeauiMHaMBIK —TaKipubeZe aHTUOMOTUKTEP/iH, TUIMJIIITIH >KoHe aypy
KO3/IbIPFBIIITAP/bIH, Ce3iMTa/JbIFbIH OaKbllay MaHbI3/[bl OPBIH anajpl. JyHUeXY3iTiK JeHcay/IbiK
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cakTay YUbIMbIHBIH, (I ]¥) yChIHBIM/IapbiHa CaliKeC, aHTUOAKTePUA/IZIBIK TeparisHbIH, THIMZAL/IIri MeH
Kayirci3zgirin  0akpliay apKbLibl WH(EKIUsIapAbIH, Pe3UCTEHTTIITiIH TeMeHZAeTyre MYMKIiHZiK
Oepepi.
Makcatbl: KmmHMKaaFbl aHTHOAKTepUaIbIK Tepanus TaFalbIHZAAY KaFJaiapblH 3€pTTey

JK9He aHTHOaKTepuasblK TeparnusHblH >KarjalibiHa KesijeHeH (6ipcaTTiK) aficiHiH HITHKesepi
HerisiHzie Oara Oepy.

3epTTey MarepuasZiapbl MeH aficTepi: AHTUOAKTepPUABIK TaFalbIH/ay/Iap/bIH, >Kal-KyHiH
3eprrey IllbiMKeHT KanaceiHblH Nel KananblK KIMHUKANbIK aypyXaHACbIHbIH —K/IMHUKAJIBIK
GenimMienepinze kyprizinigi. Em  kaOblngan >kaTkaH 0ap/blK HaykKacTapblH MeAWLMHAJIBIK
KapTasiapel 0ip Me3eTTe Tasayra asblHABL AHTHOAKTepHasAblK TeparusHbIH, THIMALUTTiH
OaranaybIH/ja MU/IEMHUOJIOTHSIBIK 3epTTeY/IiH Oip COTTIK KeJieHeH, 3epTTey Jici Ko/IJaHbIIAbI.

Hatmkenepi MeH KODBITBIHABUIAPbL: AHTHOAKTepHas/IbIK TepanusHbIH, Tapanybl 0i3fiH
3eprTeyimizie 91,9% Kypazwl. HaykactapabiH, 6aceim 6Gesiri (75%) emgey O6apbickiHaa 6ip
AaHTUOWOTHK KaObUiZiaFaH, eKi aHTOaKTepuai/bIK Tperapar aHTUOAKTepHA/IIbIK eM ajiFaH OapJibik
HayKactapbiH, 17,6%-bIH Kypajpl, aj yII >kdHe OJaH Ja Kemn aHTUOMOTHK TaralbIHZAIFaH
HayKACTap/blH, JXKUBIHTHIK yJsiec caiMarbl 7,4% Oongpl. CTapTThIK aHTUOAKTEPHAJIBIK, Teparis
petinze 81% >xarpaiiza 1jedanoCropyuHep TaFalbIH/aFaH, >KoHe 0J1apZbIH, Ka/rbl TUiMAiiri 72,0%
Karmanapaa Oavikanapl. OnepalusiiaH KeWiHri HaykacTapJia Heri3ri aHTMOWMOTHKTED peTiHe
KonganraH Lleda3zonvH MeH LledTpuakconHbiH, THiMAitri 81% men 66,4% 6onapl. KiuHuKagarbi
aHTUOAKTepUA/IIBIK ~TepamnusHbIH, JKal-KyWiH Oarajmay VIIIiH KeJiJileHeH 3epTTey asChIHJa
e TPUAKCOHHBIH, THIMZIIIri TOMeH eKeHJiri >koHe Oy/ mperaparThl 0akbliay Ka)KeT eKeHJiriH
KOpCeTTi.

TyuiH ce3aep: aHTUOaKTepUa/IZi Teparusi, Oip COTTIK KeJiZieHeH, 3epTTey, riedasioCriopuH/Iep/iH
TUiMZALTIT, teda3onuH, LedTprakcoH.

CocTosiHHEe aHTHOAKTepHA/IbHON TePanuy B FOPOCKON KIMHUUECKOo# 0obHuLe Ne 1
r. llleIMKeHT

Opmanoe T.H,, II1azajaes I11.B., Cem6aeBa A.)K., Koxxambepi A.B., Ypucbaera I'.b.
MexayHapoaHbIM Ka3axCKO-TYpPeLIKUM YHUBepCUTeT UMeHU Xopka Axmes fcaBu
daky/bTeT BBICLLIEr0 MeJUIIMHCKOTO MOC/IeBY30BCKOro obpa3zoBanus (IlIbivkeHT, KaszaxcTaH)

AnHoOTanusa. B MeMLIMHCKOM MpaKTHKe BaKHOE MeCTO 3aHHMMaeT KOHTPOJ/Ib 3(PPeKTUBHOCTH
aHTUOMOTHUKOB Y UYBCTBUTEJILHOCTH BO30yauTeneid Oose3neidi. CormacHO peKOMeHAALUsIM
BcemupHOil opraHu3aldy 3/paBOOXpaHeHUs, KOHTpoiupysl 3¢h¢deKTUBHOCTE U 6e30MacHOCTh
aHTHOaKTepHasbHOW Teparvy, MO)KHO CHH3UTb Pe3UCTeHTHOCTb MH(peKiuil. M3yueHue MpakTUKU
NpUMeHeHUsi aHTUOMOTHMKOB B  OOJbHULIE, OKasblBawolllell 9SKCTPEHHYH) W TUIAaHOBYHO
CrieL{MajM31pOBaHHY0 MeIULMHCKYIO MTOMOILlb, BbI3bIBAaeT HAYUYHbII U NIPaKTUUYeCKUM UHTepec.

Lenb uccnefoBanust: V3yunTh c/iyyan Ha3HaueHUsi aHTUOaKTepUaIbHOM Teparvu B KIIMHUKe U
JlaThb OIIEHKY COCTOSTHUSI aHTHOAKTepUasbHOM Tepariid Ha OCHOBAaHWU Pe3y/IbTaTOB IOMEPEeuHOro
(0/HOMOMEHTHOI'0) MeTO/a UCC/Ie/I0BaHUSI.

Marepuanel ¥ MeToAbl WCC/eioBaHus: ViccieqoBaHue aHTHOAKTepUanbHBIX Ha3HAUueHWH
nipoBe/ieHbl Ha 0a3ze K/IMHUUeCKUX OTAeneHud ['opojckoi kivHuueckou GosibHUIBI Nel ropoja
TeivMKeHT. BbUTH MpOaHaIM3UPOBaHbI BCe MeAULMHCKYE KapThl OOIbHBIX, TIOMYYalOIIMX JIeyeHre Ha
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MOMEHT uccjeoBaHust. [Isisi orieHKU 3¢ (eKTUBHOCTH aHTHOAKTepUaTbHON Tepariu UCI0JTb30BasICs
MOMNepeuHbId MeTO/, SMTUEeMUO0IOTMUeCKOr0 UCC/IeJOBaHuS.

Pe3ysibTaThl ¥ BBIBO/IbI: PacrpocTpaHeHHOCTh aHTMOAKTepUaabHON Teparnuyd B OOJbHMULIE B
HallleM ucciiefioBaHur coctaBuia 91,9%. BosbMHCTBO naiyeHToB (75%) mostyuanu B Xo/ie JieueHus
OJUH aHTUOWOTHK. Y[le/NIbHbI BeC MalMeHTOB, KOTOPbIM Ha3HaueHbl [Ba aHTUOaKTepuaJbHBIX
nperniapata coctaBus 17,6% OT BcexX TAalMeHTOB, IMO/MyYaBIIMX aHTUOAKTepuanbHOe JjieueHue, a
COBOKYTIHBIA y/leflbHbIM BeC TaljMeHTOB, KOTOPbIM ObLTM Ha3HaueHbl TPU U Oosiee aHTHMOMOTHKA,
cocraBun 7,4%. B kauecTBe CTapTOBOM aHTHOAKTepHaIbHOM Teparyu 1jedamoCcIiopuHbI IPUMEHSUTUCH
B 81% cmyudaeB, ripu 3ToM B 72,0% ciyuyaeB 3¢¢deKTUBHOCTh TIperaparoB Oblia /10CTaTOYHOM.
Ledazoma u 1ledhTprakcoH, KOTOpble HCIIO/IH30BaMCh B KaueCTBe OCHOBHBIX aHTHOWOTUKOB Y
1oc/ieorepaljMOHHbBIX TMalUeHToB, uMenn 3@ dekTuBHOCTL 81% U 66,4% cooTBeTcTBeHHO. HU3KMe
3HaueHus1 3deKTUBHOCTH 1eTPUAKCOHa B aHTHOAKTepUasbHOM Tepanuy B K/IWHUKE B HallleM
MCCJIeIoOBaHUU TI0Ka3bIBalOT O HEOOXOJUMOCTH KOHTPOJISI 3TOTO TIperapara.

KnwueBble (/0Ba: aHTWOaKTepuasbHasi  Tepamwus;  IIOTIEPEUYHOe  OJIHOMOMEHTHOE
rccaenoBaHue; 3pGeKTUBHOCTS 11edhanoCcriopruHoB; 1eda30/vH; Le(TpHUaKCoH.

Introduction

Issues of antibiotic resistance are among the current pressing areas of both theoretical and
practical medicine and hold significant importance in the healthcare system as well as in society [1,2].

In clinical practice, the widespread prescription of antibacterial therapy, insufficient monitoring
of antibiotic effectiveness and safety, as well as the lack of standardized protocols for antibiotic use,
are considered among the main factors contributing to the emergence of multidrug-resistant bacterial
strains [3,4,5].

To monitor the spread of antimicrobial-resistant forms of microorganisms (pathogens),
internationally recognized tools for rational antibiotic use, such as the AWaRe and AMS programs, are
being implemented in clinical settings [6,7].

According to the recommendations of the World Health Organization (WHO), classifying
antibiotics within the AWaRe system into “Access,” “Watch,” and “Reserve” groups allows for better
monitoring of the effectiveness and safety of antibacterial therapy, as well as helps reduce the
development of antimicrobial resistance.

The successful implementation of the AMS program in clinical institutions, and its widespread
adoption across all healthcare organizations, contributes to the rational use of antibacterial agents,
timely identification of hospital-acquired resistant infections, and the prevention of their development
[7].

Studying the current state of antibacterial therapy in the healthcare system, as well as the
experience before and after the implementation of a monitoring program, is of particular scientific
interest [8,9].

Materials and research methods

The search for research methods capable of providing an objective and comprehensive
assessment of antibacterial therapy, while requiring minimal time and resources, is of both theoretical
and practical importance [10].
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To rapidly assess the state of antibacterial therapy, a cross-sectional (one-time) study design is
used, which allows for capturing the situation at a specific point in time without taking into account the
many factors that may influence the infection treatment process [11].

During the monitoring of antibacterial therapy, the cross-sectional study design allows for the
assessment of the current state of therapy, analysis of the effectiveness and safety of drugs, and timely
adjustments to prescribing practices to prevent the development of antibiotic resistance.

A prospective (longitudinal) study is a long-term monitoring method in which the expected
outcomes have not yet occurred at the start of the study. This approach allows for the evaluation of the
rationality of antibacterial therapy practices, as well as the assessment of drug effectiveness and safety
[12].

A cross-sectional study is an epidemiological study design in which participants are examined
only once, and information (in this case, the criteria and data for prescribing antibacterial therapy to
patients) is collected at a single point in time.

In large scientific projects, cross-sectional studies are typically conducted at the initial stage of
the research. Their purpose is to obtain preliminary data on the prevalence of the issue under
investigation and to formulate scientific hypotheses that serve as a basis for subsequent in-depth
studies and complex statistical analyses [13,14].

Despite some limitations of this method, its main advantage lies in the ability to assess the state
of antibacterial therapy practices in a clinical setting.

The study of the state of antibacterial prescriptions was conducted in the clinical departments of
Shymkent City Clinical Hospital No. 1.

Shymkent City Clinical Hospital No. 1 is a multidisciplinary medical institution providing both
emergency and planned specialized care in surgical, trauma, urological, neurosurgical, gynecological,
neurological, and therapeutic fields.

According to the data from the Medical Information System (MIS), during the study period from
October 20 to 23, 2025, the medical records of all patients receiving treatment at the hospital were
analyzed.

Objective of the study: To investigate the patterns of antibacterial therapy prescription in the
clinic and to assess the current state of antibacterial therapy.

To achieve this objective, the following tasks were set:

1. To investigate the patterns of antibacterial therapy prescription;

2. To analyze the use of cefazolin and ceftriaxone in both monotherapy and combination
therapy;

3. To assess the effectiveness of empirical antibacterial therapy.

The following criteria were selected to assess the state of antibacterial therapy:

1. The proportion of patients prescribed antibacterial therapy;

2. The number of patients prescribed a single antibiotic;

3. The proportion of patients prescribed cephalosporins;

4. The number of patients prescribed two antibiotics;

5. The number of patients prescribed three or more antibiotics.

To determine the effectiveness of cefazolin and ceftriaxone as empirical antibacterial therapy,
their use in both monotherapy and combination therapy was analyzed.

Assessment of Risk of Bias. Since this study aimed to investigate the state of antibacterial
therapy in the clinic, a one-time cross-sectional study was chosen to assess the effectiveness of
antibacterial therapy as a rapid and low-cost method for evaluating the efficacy of antibacterial drugs.
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The examination of antibacterial prescription practices in the clinical departments was
conducted without interfering in the treatment process. The patients’ condition and diagnosis were not
selected, and the final outcome of anti-infective therapy was not considered. The primary criterion for
evaluating the effectiveness of antibacterial therapy was the adequacy of a single prescribed drug or
the addition of an extra antibiotic at the time of the study. This approach helps to reduce the risk of bias
in clinical research.

Results and Discussion. To assess the state of antibacterial therapy in the clinic, we attempted
to interpret the results of a prospective cross-sectional study conducted on the medical records of
patients in the hospital.

Medical records of 235 patients who received treatment from October 20 to 23, 2025, were
analyzed. Among them, 216 patients were prescribed antibacterial therapy. In our study, the
prevalence of antibacterial therapy was 91.9%.

The results of the study are presented in Table 1. As shown in Table 1, in a hospital providing
both emergency and planned medical care, antibacterial therapy was most often administered as
monotherapy. At the time of the study, the majority of patients (75%) received a single antibiotic
during treatment. Two antibacterial drugs were prescribed to 38 patients, accounting for 17.6% of all
patients who received antibacterial therapy.

Table 1 — State of Antibacterial Therapy

Number of Antibiotics Number of Patients Proportion (%)
1 antibiotic 162 75%

2 antibiotics 38 17,6%

3 antibiotics* 14 6,5%

4 antibiotics* 2 0,9%
Total 216 100%

Note: * — Cases where 3 or 4 antibiotics were prescribed in total, taking into account
previously administered antibiotics.

The combined proportion of patients prescribed three or more antibiotics was 7.4%. Analysis of
the medical records of 162 patients who received a single antibacterial agent during the study period
showed that 126 patients were treated with cephalosporins (cefazolin — 52, ceftriaxone — 73), while 36
patients received antibiotics from other groups: fluoroquinolones — 26 (ofloxacin, ciprofloxacin,
levofloxacin), aminoglycosides — 7 (amikacin, gentamicin), and metronidazole — 3.

To evaluate the effectiveness of cefazolin and ceftriaxone as the main antibiotics in
postoperative patients, all medical records in which these antibiotics were used were analyzed.

In the overall pattern of antibacterial prescriptions, cephalosporins were prescribed as initial
antibacterial therapy in 175 out of 216 patients, corresponding to 81.0% (Table 2).

Table 2. Number of Patients Prescribed Drugs Belonging to the Cephalosporin Group

Antibiotics 1 drug 2 drugs 3 drugs Total
Cefazolin 52 12 - 64
Ceftriaxone 73 24 13 110
Cefuroxime 1 - - 1
Cephalosporins 126 36 13 175
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In this study, cephalosporins were prescribed as monotherapy to 126 patients, while a second
antibiotic was added for 36 patients. Among 14 patients who received three antibiotics, 13 were treated
with cephalosporins.

The study of the overall effectiveness of antibiotics belonging to the cephalosporin group
showed that their effectiveness was observed in 72.0% of cases.

Cefazolin was prescribed to 64 patients, including 52 as monotherapy and 12 with an additional
second antibiotic. The effectiveness of cefazolin was 81.3%.

Ceftriaxone was prescribed to 110 patients: 73 received it as monotherapy, 24 with an additional
second antibiotic, and 13 with a third antibiotic. The effectiveness of ceftriaxone was 66.4%.

Cefuroxime was prescribed to only one patient. According to the study results, the effectiveness
of cefazolin was 81.3%, while that of ceftriaxone was 66.4%.

Conclusion

1. A cross-sectional study can be used to assess the state of antibacterial therapy in a clinical
setting.

2. The low effectiveness of ceftriaxone in antibacterial therapy indicates the need for careful
monitoring of this drug.

Conflicts of Interest: The authors declare no conflicts of interest.
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MANAGING INCENTIVE PAYMENTS IN PRIMARY HEALTH CARE: BUSINESS
SOLUTIONS FOR SUSTAINABLE HEALTHCARE DEVELOPMENT

Toymetov B.B. "=, Zhagiparova Zh.A. "=, Idayat M.G.
Khoja Akhmet Yassawi International Kazakh-Turkish University, Faculty of Higher Postgraduate
Medical Education (Shymkent, Kazakhstan)

Abstract. This study examines incentive payment schemes in primary care and their impact on
healthcare effectiveness and equity. We analyze four principal remuneration models: Fee-for-Service,
Capitation Financing, Pay-for-Performance (P4P), and hybrid approaches.

Kazakhstan introduced capitation financing with P4P elements in 2009. Our analysis identifies
three fundamental paradoxes in this system. First, weak risk-adjustment mechanisms chronically
underfund facilities serving vulnerable populations. Second, payment delays undermine financing
predictability and create financial instability. Third, incentives for selective patient enrollment
contradict universal health coverage goals. The P4P component shows additional weaknesses:
questionable quality indicators, inadequate outcome attribution, and poor integration across care
levels.

Based on international experience (Kyrgyzstan, Uzbekistan, United States), we propose four
optimization strategies: strengthening risk-adjustment models; refining P4P mechanisms with
emphasis on equity and provider support; eliminating payment delays; and developing
comprehensive motivation frameworks that combine adequate base salaries and fair capitation rates
with non-financial incentives such as professional development and improved working conditions.

Our findings show that financial mechanisms without broader systemic support generate
counterproductive incentives. These results inform remuneration policy development, primary care
quality improvement, and healthcare expenditure optimization.

Keywords: Primary Health Care (PHC), incentive payments, pay-for-performance, capitation
financing, health sector reform, motivation of healthcare workers.

BipiHmminik JeHcay/blK, cakKTayAa bIHTQ/JIAH/JBIPY TesieMJepiH 0ackapy: TYpPaKThl
AeHCay/IbIK, CAaKTay/Abl JaMbITY YIIiH OM3Hec-memim/ep

ToiimeroB B.B., )Karunaposa XK.A., Upasat M.F.
Korka Axmet fcayu aTeIHarbl XasblKapasblK Ka3ak-TYpPiK YHUBepCUTeTI
JKorapbl MeZiMIIMHAJIBIK, OKY OPHBIHAH KeliHri 6isim 6epy dakynbreti (LIIsiMkeHT, Ka3akcTaH)

Anpatna. Byn 3eprrey OipiHIIIK MeJUIMHANBIK KOMeK JKyHleciH/eri bIHTalaHbIPy
Te/leMJIepiH ’KoHe OJiap[blH [EeHCay/blK CaKTay THIMAITT MeH o[UIeTTiIiriHe bIKa/JIbiH
KapacTteipazibl. Bi3 TepT Herisri eHOeKakbl Tejey MOJeNiH TalJalMbI3: KpI3MeT YIIIiH TejeM, yKaH
GachbIHa IIaKKaH KapyKblJIaHABIPY, HaTiKere OarbITTanFad Tesem (P4P) >kaHe apasac Tacinzep.

Kazakcran 2009 »Xbiibl KaH 0OacbhlHa IIAKKAH KAp>KbUIaHABIPYZAbI P4P symemeHTTEpiMeH
eHri3zi. bi3giH Tanzay ockl XKykeeri yii Herisri mapa/ioKCThl aHbIKTakAbl. bipiHiigeH, Toyekenzi
Ty3eTy TeTiKTepiHiH aJICi3Ziri ocan TonTapra KpI3MeT KOPCEeTeTiH YUbIM/AP/bIH, CO3bLIMAabl TYPAe
JKeTKIJIIKCi3 KapKbIaHAbIPbUTYbIHA 9Keneni. EXiHieH, TeneMaepaiH Kelliryi Kap>KbulaHAbIPY/bIH,

59

Received: 04.12.2025 / Accepted: 11.12.2025


http://doi.org/10.47526/YJoHS-2025.3-18
https://orcid.org/0009-0001-1099-2491
https://orcid.org/0000-0002-5619-3505
https://orcid.org/0000-0003-2684-7595

Yassawi Journal of Health Sciences, Ne3(3), 2025 ISSN-p 3080-8707
ISSN-e 3080-8715

60/KaMIBIIBIFBIH TOMEH/IETIT, KapKbLIbIK TYPAKCHI3ZbIK TYFbI3a[bl. YIIiHIIiIeH, MaljeHTTepAi
ipiKTer Tipkeyre apHa/IFaH bIHTaIaHZBIPY YKaJITbIFa Oipiel MeUIMHAJIBIK KaMTY/IbIH MaKCaTTapbiHa
Kaliel Kesiefli. P4P KOMIOHeHTiHZEe KOChIMINIA 37ICi3 TycTtap 0ap: cama KepCeTKilllTepiHiH
KYMOH//IIT], HITV)Ke/epi OpbIHAAYIIbIFa JYPbIC Te/Ty/iH KUbIHBIFbI JKoHe MeAULIMHAIbIK KOMEKTiH
JleHreiiepi apacbiH/|aFbl UHTerPALIUSIHbIH, TOMEH/IIT.

Xanbikapanblk Takipubere (Kpiprbidcran, ©36ekcran, AKIII) cyiieHe oTbIpbi, 6i3 TepT
OHTaM/IaH/IbIPy CTPaTerusiChbIH YChIHAMBbI3: TyeKesl/li TY3eTy MoJe/bAepiH KYIIeNTy; 9/1i/IeTTi/IiK reH
KbI3MeT KOpCeTyIIiyiep/ii KosgayFa KeHisn O6ese oTwipbir, P4P TeTikrepiH >KeTingipy; TenemzaepiH
KeIIiryiH »koro; 0a3a/bIK >KajlakKbl, 9/1i/1 KaHOACHUILIK TapHU(Tep >KoHe KaciOu mamy MeH eHOeK
JKaFJai/lapblH JKaKcapTyFa OaFbITTajFaH MaTepuaJblK eMeC bIHTaJaHZABIPYIap/bl KaMTUTBIH
KellleH/li MOTUBALUSIBIK, JKyHenep/ii JaMbITy.

bi3miy HoTwKenep OJKYMelmiK Ko/jayAblH Oo/Maybl Kap)KbLIBIK — TETIKTepAiH  Kepi
bIHTAIAHZBIPY/IAP TYAbIPYbIHA JKeseTiHiH KepceTei. By TYKbIpbiMIap eHOeKaKbl TeJiey cascaThbiH
a3ipsiey, OipiHIITIK MeOWIMHAMBIK KOMEKTIH, CarachlH >XKAKCapTy J>KdHe JeHCay/IblK CaKTay
LIbIFbIHZAPBIH OHTaM/IaH/bIPYFa bIKIAI eTe.

Tyuin ce3aep: OipiHmminik megunuHanblk kKemek (BMK), bIHTanmaHaplpy Tenemzepi,
HOTWKere OarbITTajsFaH TeseM, >KaH OacblHAa IIAaKKAaH KapKbUIAaHABIPY, [JeHCAY/IbIK CaKTay
pedopmachl, MeJUl[Ha KbI3MeTKepJiepiHiH, MOTHUBAIUSIChI.

YnpaeieHue cTuMyaupyomuMi BbiyiatamMu B IIMCII: 0u3Hec-pelneHus /1 YCTOMYHBOIO
Pa3BUTHA 3APaBOOXPaHeHUs

ToumeroB B.B., JKarunapoBa XK.A., UgaatT M.T.
Me)xayHapoHbIl Ka3axCKO-TYpeLKUM YHUBepCUTeT UMeHU Xopka AxMes SlcaBu
@daky/bTeT BBICIIET0 MeJUIIMHCKOTO TIOC/IeBYy30BcKoro oopa3oBanus (IIIsiMkeHT, KazaxcraH)

AnHoTtanusa. CtaTbsl MOCBSAIEeHa aHaIU3y CUCTeM CTUMY/UPYIOIIUX BBIJIAT B TI€PBUUHOM
MeIMKO-CaHUTApHOW MOMOLLY KaK MWHCTPYMEHTY MOBbILLeHUs1 3()()eKTUBHOCTH U CHpaBedJ/IMBOCTH
3apaBooxpaHeHus. VccnemoBaHue 0a3vpyeTcss Ha KPUTHUECKOM aHaIW3e UeThIpeX OCHOBHBIX
MoZiesiel  oriaThl  TpyJa MeOULMHCKUX paboTHUKOB: Fee-for-Service, KaruTalMiOHHOTO
(bvHaHCHUPOBaHMs, OT/IaThI 110 pe3ysbratam (Pay-for-Performance) 1 KOMOMHUPOBAHHBIX MTOAXO/OB.

AHasu3 Ka3zaxCTaHCKoro oribiTa BHeipeHus ¢ 2009 roga KanuTaijoHHOT0 (MHAaHCUPOBaHUS C
snieMeHTamu P4P BbIsiBIIsieT TPU KPUTHUECKUX CUCTEMHBIX TlapaJjoKca: HefloCTaTouHast afileKBaTHOCTh
MeXaHHM3MOB KODPEKTHPOBKM IO PpHUCKaM TIPUBOAUT K XPOHUUECKOMY HeJo(HHAHCUPOBAHUIO
OpraHu3aIyii, 00CTY)KMBAIOIMX COLMANBHO YA3BUMbIE TIOMY/SLMM; XPOHUUYECKHE 3a7lep>KKH
njate)xed  TpaHC(OPMHUPYIOT MeXaHWU3M T[peACcKa3yeMOCTH B MHCTPyMeHT (DMHAHCOBOM
HeCTaOUIbHOCTH; CTPYKTYPHBIE CTUMYJIbI K CEJIEKTUBHOMY OOC/TY>KMBAaHHWIO TPOTHBOPEYAT LIe/IsIM
yHUBepca/sbHOro oxBara. Cucrema P4P pmeMoHCTpupyeT mpobieMbl BalWAHOCTH TIOKa3aTesieit
KaueCTBa W HeaZIeKBaTHOW aTpUOYLUU pe3y/bTaTOB MPH /1ab0W MHTEerpariid ypOBHeH OKa3aHUs
TIOMOILIN.

Ha ocHoBe wMmexayHapoaHoro ombiTa (Kbipreisctad, ¥Y36ekucraH, CIIIA) rmpeajiokeHbI
yeTbIpe HarpaB/eHHsI ONTUMM3al[MM: COBEpLIEHCTBOBaHME MHOTO(AKTOPDHBIX MOJe/el pUCK-
KOPPEKTHUPOBKH; repepaboTka P4P ¢ ¢oKycom Ha CrpaBe[IMBOCTh U TIOAJEP)KKY; yCTPaHEHHe
3a/lep>KeK TiaTexkel; pa3BUTHe KOMIIJIEKCHOM CHCTeMbl MOTHBALUU, UHTETpUPYHOILed (hrHaHCOBbIe
KOMITOHEeHThI (a[jeKBaTHbIe OKJ/aJbl, CIpaBeJjivBas KaruTalusi) U He(UHAHCOBbIe CTUMYJIbI
(npodeccroHabHOE pa3BUTHe, KapbepPHBIM POCT, yayullleHHe YC/I0BUM Tpyaa).

WccnenoBaHve [eMOHCTPUpPYeT, UTO (DOKYCHpDOBKa MCK/IHOUWTENbHO Ha (DMHAHCOBBIX
MexaHU3Max 0e3 CHUCTeMHOW TOJ/IePKKU Hen30eXHO C03[aeT KOHTPIPOAYKTHUBHbIE CTUMYJIbI.
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Pe3ynbTaThl pesieBaHTHBI /ISl OPTaHOB yTIpaB/ieHUs 3[paBOOXPAHeHUs TpU pa3paboTKe MOIUTHKU
oruiathl Tpyza, noseiieHus kauecrsa [IMCII u ontumu3anuy pacxozios.

KnwueBbie cimoBa: [IMCII, cTtuMmynupyrome BbIIIaThl, OIJlaTa I10 pe3yJbTaram,
KanuTaluoHHoe (UHaHCUpOBaHWe, pedopMa 37paBOOXpaHeHUs, MOTHUBALUS MeAULIMHCKUX
pabOTHUKOB

Introduction

Primary Health Care (PHC) forms the backbone of effective health systems and remains
essential for achieving universal health coverage (World Health Organization, 2018) [1]. The 1978
Alma-Ata Declaration first positioned PHC as a priority in national health system development. Forty
years later, the 2018 Astana Declaration reaffirmed this commitment in the face of new population
health challenges (World Health Organization & UNICEF, 2018) [2]. Quality primary care depends
fundamentally on motivated, professional healthcare workers. WHO evidence shows that countries
with strong PHC systems achieve 30-40% better health outcomes at lower cost [3-5].

Kazakhstan, an upper-middle-income post-Soviet country [4], is transforming its healthcare
system from the Soviet hospital-centered model toward primary care. The country launched
mandatory social health insurance (MSHI) on January 1, 2020, now covering over 14 million people.
This reform fundamentally changed how healthcare workers are financed and paid [6].

The PHC workforce includes approximately 18,000 physicians and 35,000 mid-level healthcare
workers, but shortages persist. Rural areas face the most severe gaps, with only 68% of physician
positions filled [7-10].

Despite major financing reforms, Kazakhstan's incentive payment system faces serious
problems. First, no unified methodology exists for determining incentive payments or allocation
criteria. Regional approaches vary widely - from simple salary supplements to complex point systems.
This creates inequities and reduces transparency [11].

Second, quantity trumps quality in physician performance assessment. A 2023 survey found that
67% of PHC physicians said their incentive payments depended more on patient volume than care
quality, driving a formalistic, volume-focused approach [12].

Third, financial incentives fall short of expectations. PHC physicians earn about 280,000 tenge
(roughly USD 600) on average - 20-30% less than university-educated professionals in other sectors.
This pay gap fuels workforce attrition: approximately 8% of PHC physicians leave annually, mostly
young doctors with under five years' experience [10].

Fourth, COVID-19 intensified professional burnout. WHO data show that 41-52% of
healthcare workers experienced burnout during the pandemic, with higher rates among women (76%
of Kazakhstan's PHC physicians), early-career professionals, and parents of young children [2].
Inadequate motivation and support systems worsened these challenges, harming both care quality and
patient satisfaction [13].

Work motivation theory traces back to Maslow's hierarchy of needs (1943), Herzberg's two-
factor theory (1959), Vroom's expectancy theory (1964), and modern self-determination frameworks

[14,15]. Franco et al. (2002) showed that healthcare worker motivation combines intrinsic factors
(professional duty, altruism) with extrinsic ones (pay, recognition, working conditions, career
prospects).

Healthcare remuneration systems have been extensively studied [13,14]. The main payment
models - fee-for-service, capitation, salary, pay-for-performance, and mixed approaches - each shape
physician behavior differently. Fee-for-service increases service volume but risks overtreatment.
Capitation encourages prevention but risks undertreatment. Pay-for-performance theoretically drives
quality improvement but requires valid, reliable measurement [16-18].

International research [17] shows that successful incentive systems combine financial and non-
financial elements, balance quantitative and qualitative indicators, and adapt to local contexts [9,17].
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Post-Soviet studies [19] examine remuneration reforms in Russia, Ukraine, and Central Asia.
However, Kazakhstan-specific research remains limited. Existing studies [17] describe the overall
system structure but lack deep analysis of incentive mechanisms under MSHI.

A gap exists between established international theory on incentive systems and our
understanding of how these mechanisms work in Kazakhstan's transforming healthcare system.

Research objective: To analyze incentive payment systems in healthcare, examining both
theoretical frameworks of worker motivation and contemporary remuneration models in primary
health care.

Materials and methods

1. Structure of the healthcare system

Kazakhstan’s healthcare system is centrally managed by the Ministry of Health, which is
responsible for developing national health policies, regulating medical institutions, and defining
benefit packages. Regional (provincial) health departments are tasked with delivering primary,
secondary, and tertiary care.

Since 2020, two complementary benefit packages provide state-funded medical services: the
State Guaranteed Benefit Package and the Social Health Insurance Package. Both packages are
administered by the Social Health Insurance Fund (SHIF), but they operate with separate funding
pools.

2. Research design

The present study is based on the mixed-methods approach, which combines quantitative and
qualitative methods of data collection and analysis. This approach allows us to gain a comprehensive
understanding of the functioning of the incentive payment system in terms of both statistical patterns
and the subjective experience of medical professionals (Creswell & Plano Clark, 2017). The study
was conducted in the period from January to August 2025 on the basis of primary care medical
organizations in the Turkestan region (a predominantly rural region with a high population density).

3. Analysis of the regulatory framework

The first stage of the quantitative study involved a systematic analysis of regulatory documents
governing the remuneration and incentive payment system for PHC workers. The following
categories of documents from 2018 to 2024 were examined: (1) laws of the Republic of Kazakhstan
(e.g., On Mandatory Social Health Insurance, On the Health of the People and the Healthcare System
); (2) Government resolutions; (3) orders of the Ministry of Health of the Republic of Kazakhstan; and
(4) local regulatory acts of medical organizations in the three studied regions (Bowen, 2009).

Documents were analyzed using content analysis, focusing on the following parameters: types
of incentive payments, criteria for allocation, calculation methods, sources of funding, payment
frequency, and recipient categories. To systematize the information, a specialized analysis matrix was
developed in Microsoft Excel, enabling the comparison of regional variations in the application of
incentive mechanisms (Braun & Clarke, 2006).

In parallel, an analysis of anonymized administrative data on the salaries and incentive
payments of primary care physicians for the period 2022-2024 was conducted.

Results

1 PHC Payment Models and Their Systematic Analysis

Our literature review identified four main remuneration models for primary healthcare workers
(Figure 1). Each model has distinct financing mechanisms with different effects on system
performance.

Fee-for-Service (FFS) is the most common PHC payment model. Providers earn more when
they deliver more services - a straightforward proportionality between interventions and pay. This
creates clear financial incentives for activity and initiative. However, it also encourages
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overtreatment. Physicians may perform unnecessary tests or procedures to boost income, wasting
resources and potentially harming patients. This is especially problematic in primary care, where
prevention and coordination should take priority over service volume.

Capitation financing works differently - providers receive a fixed amount per registered patient,
regardless of services delivered. This shifts financial risk to providers and flips the incentive structure.
Capitation encourages prevention and reduces unnecessary interventions, making healthcare
spending more predictable. But it also creates opposite risks. Providers may underserve patients,
especially those with complex needs, since the payment stays fixed. Without proper risk adjustment,
facilities can game the system by enrolling healthier patients and avoiding sicker, more expensive
ones. This marginalizes vulnerable populations.

Pay-for-Performance (P4P) adds bonuses for meeting quality and efficiency targets. In theory,
this aligns provider interests with system goals by rewarding good outcomes. In practice, significant
problems emerge. Many quality indicators are hard to measure validly in primary care, where
outcomes depend on factors beyond provider control. The system can distort clinical practice - doctors
focus on measurable targets while neglecting important but unmeasured aspects of care. Gaming
behaviors appear: cherry-picking patients, manipulating data to hit targets. These undermine both
objectivity and fairness.

Hybrid models combine multiple payment mechanisms - typically capitation as the base, with
P4P bonuses and selective fee-for-service for specialized services. This approach tries to balance
competing incentives. Success depends heavily on design quality, component balance, and risk-
adjustment adequacy. The complexity and information infrastructure requirements can be barriers,
especially in resource-limited settings.

Healthcare Payment Models

Fee-for-Service Capitation Financing
(Fen for-service) (Caphation)

G?.’) g’\

Payment is made for each provided medical service Payment for enrolled population regardless of
service volume

Pay-for-Performance Mixed Model
(Pay-for-Performance, P4P)

*

Additional compensation for achieving performance Combination of different payment methods for
indicators optimal results

Figure 1. Remuneration Models in Primary Health Care (PHC)

2. Healthcare Financing

Kazakhstan spends over 4% of GDP on healthcare, with public funding at 2.6% of GDP -
meeting WHO's minimum recommendation for achieving Sustainable Development Goals. Per capita
spending rose dramatically from USD 50 in 2000 to USD 273 in 2018. Among CIS countries,
Kazakhstan maintained relatively high government share in total health spending, though out-of-
pocket payments still reached 33.5% in 2018.

Yet spending levels don't match performance. Despite substantial investment, the system shows
limited access to innovative diagnostics and treatments, slow adoption of evidence-based practices.
This suggests structural inefficiencies in how resources are allocated and used.

The 2025-2027 Republican Budget (Law No. 141-VIII, December 4, 2024) sets key financial
indicators (Figure 2):

e Monthly Calculation Index (MCI): 3,932 KZT
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¢ Minimum Wage (MW): 85,000 KZT
¢ Subsistence Minimum: 46,228 KZT

e Minimum Pension: 62,771 KZT
e Basic Pension Payment: 32,360 KZT

Republican Budget Indicators of the Republic of Kazakhstan for 2025-2027

Law of the Republic of Kazakhstan Mo, 141-VIIl of December 4, 2024
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Figure 2. Key Indicators of the Republican Budget of the Republic of Kazakhstan for 2025—
2027
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The Monthly Calculation Index (MCI) is used to calculate benefits and other social payments,
as well as to determine fines, taxes, and other mandatory contributions. The minimum wage (MW) is
intended to include all types of incentive payments (bonuses and allowances), compensations, and
social benefits.

3. Incentive Payment Management in PHC

Since 2009, Kazakhstan's PHC system uses capitation financing supplemented by pay-for-
performance elements (Table 1). Each facility receives a fixed amount per registered resident,
adjusted for demographics, socioeconomic factors, and regional epidemiology.

Table 1 — Capitation Financing Model with Risk Adjustment
1 Advantages of the Model: - Predictable financing for service providers
- Encouragement of preventive activities
- Focus on continuity of care
- Reduction of the risk of overprovision of services
2 Implementation - Need to develop an adequate risk-adjustment system
Challenges: - Risk of under-provision of services for complex patients
- Payment delays from the Social Health Insurance Fund
(SHIF)

- Financial pressure on providers in cases of untimely
payments
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Capitation brings predictability for budget planning, incentivizes prevention, and encourages
continuous patient management. It should reduce unnecessary services and promote efficient resource
use.

But implementation problems emerged. The biggest issue is inadequate risk adjustment.
Current demographic coefficients (age, sex, location) miss crucial social determinants of health -
poverty, education, ethnicity. Facilities serving vulnerable populations with high chronic disease
burdens get systematically underfunded. This isn't a minor technical problem; it's a structural flaw that
punishes providers for serving those who need care most.

Payment delays from the Social Health Insurance Fund (SHIF) create another major problem,
especially in rural and financially constrained regions. Late payments pressure providers, making it
hard to pay staff salaries and cover basic supplies. The state effectively shifts insolvency risk to
healthcare organizations - exactly the opposite of what capitation should do.

Under financial pressure, capitation may push providers to avoid complex, multimorbid patients
who consume more resources. This contradicts equity principles in Kazakhstan's healthcare law.

Pay-for-Performance in Kazakhstan

The P4P system adds bonuses for meeting targets in four areas:

1. Preventive coverage (vaccination, NCD screening)

2. Chronic disease management quality (diabetes, hypertension)
3. Patient satisfaction

4. Resource efficiency

The concept is sound: link pay to care quality, shifting focus from volume to outcomes.

But implementation reveals serious flaws. Many indicators don't actually measure quality well.
They're proxies that can be manipulated. Vaccination rates get inflated by counting people with
contraindications - unethical and clinically inappropriate. Chronic disease indicators depend on
patient adherence, socioeconomic factors, and hospital care quality - all beyond PHC control. This
creates unfair payment distribution and demoralizes staff working with disadvantaged populations.

Worse, the system offers no support for underperforming facilities. Without technical
assistance, training, or resources, P4P just widens existing quality gaps between regions and urban-
rural areas.

Discussion. Our analysis of remuneration models in primary health care exposes a fundamental
tension between theoretical premises and actual implementation outcomes in Kazakhstan's healthcare
system. The four main models - Fee-for-Service, capitation, Pay-for-Performance, and hybrid
approaches - each have inherent advantages and critical limitations requiring targeted adjustments for
Kazakhstan's specific context.

Kazakhstan's healthcare financing structure shows substantial growth: public investment stands
at 2.6% of GDP, with per capita expenditure rising from USD 50 in 2000 to USD 273 in 2018 [13].
This represents a genuine expansion of the resource base. Yet a significant mismatch exists between
increased funding and system performance, pointing to structural inefficiencies in how resources get
allocated and used.

Capitation financing, introduced in 2009, was a well-founded strategic decision based on
international experience. But our analysis reveals something deeper than implementation
shortcomings - it uncovers a systemic paradox [20]. A model designed to enhance equity and
efficiency has produced the opposite effect in practice.

Paradox One: Demographic Reductionism in Socially Determined Health. The first
contradiction stems from "demographic reductionism." Current adjustment systems rely on age, sex,
and place of residence - factors chosen because they're easy to formalize statistically [21-23]. The
underlying assumption was that these demographics could capture major differences in healthcare
needs. They can't.
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Key determinants of primary care demand in Kazakhstan - socio-economic status, education
level, ethnicity, degree of urbanization - aren't incorporated into adjustment coefficients.
Organizations in socially deprived regions end up chronically underfunded relative to their actual
workload [24].

This exemplifies a broader problem: transplanting international adjustment methodologies
without adapting them to local epidemiological and social contexts inevitably redistributes deficits
rather than resolving them. The system punishes providers who serve vulnerable populations.

Paradox Two: Predictable Financing as a Source of Operational Unpredictability. Here's the
second paradox: a system designed to ensure predictable budgets has instead created financial
instability. Chronic payment delays from the Social Health Insurance Fund (SHIF) reflect a
fundamental problem in Kazakhstan's budgetary system - setting expenditure plans doesn't guarantee
adequate cash execution [25-28].

Rural institutions are particularly vulnerable. They have smaller financial buffers to absorb
delays. The capitation mechanism has shifted from a tool for reducing financial risk to a means of
redistributing it in favor of the state and to the detriment of healthcare organizations. This contradicts
the basic principle of equitable risk distribution within financing systems [29-30].

Paradox Three: Creating Structural Incentives for Unequal Service Provision While Pursuing
Universality. Under conditions of inadequate capitation - especially with payment delays -
organizations are forced to adapt. They focus on patients with predictable costs and avoid complex
cases. This illustrates a theoretical principle: externally imposed incentive systems, when combined
with resource constraints, inevitably generate adaptive provider behaviors aimed at minimizing risk at
the expense of care quality.

The paradox cuts deep: incentives originally intended to promote universal coverage and equity
structurally produce the opposite outcome [31]. Providers aren't being irrational or unethical - they're
responding rationally to perverse incentives.

Our findings gain depth when compared with regional and international experiences.
Kyrgyzstan introduced a mandatory health insurance fund with capitation payments in 1996 but
abandoned the Pay-for-Performance system by 2021, reverting to basic capitation financing [32-35].
This provides an important lesson: even after long-term implementation, P4P may prove insufficiently
effective.

Kazakhstan, like Uzbekistan and Kyrgyzstan, has chosen hybrid financing models. But
Kazakhstan possesses a larger resource base - public healthcare expenditure at 2.6% of GDP ranks
among the highest in the CIS [36-40]. This creates both opportunities for more ambitious reforms and
a responsibility to utilize existing resources more efficiently.

The U.S. experience offers an alternative approach worth examining. The Affordable Care Act
and National Health Service Corps integrate financial mechanisms with systemic human resource
support, including student loan forgiveness programs and incentives for working in underserved areas

[38]. Our results show that Kazakhstan's system insufficiently incorporates such non-financial
motivational components.

These results demonstrate that Kazakhstan's current primary health care financing system,
despite substantial investments and theoretically grounded mechanisms (capitation with P4P),
contains structural problems hindering the achievement of equity, efficiency, and quality objectives [4
1].

Critical dysfunctions relate to:

o The adequacy of risk-adjustment mechanisms
The reliability of financing
The validity of quality indicators
The lack of integration of non-financial motivational components
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Recommended optimization strategies draw on international experience, theoretical
foundations of human resource management in healthcare, and practical lessons from Kazakhstan's
system [42]. Implementing these changes requires coordinated engagement across all levels of the
healthcare system and corresponding adjustments to the regulatory framework, aligned with
principles in Kazakhstan's State Programs for Healthcare Development [43-45].

A systemic approach can facilitate the transition from mechanical application of financial
instruments to creation of a genuinely equitable, efficient, and professionally rewarding primary
health care system.

Limitations of the Study and Directions for Future Research

This study focused on analyzing financing systems and remuneration models but didn't directly
examine healthcare workers' perceptions of existing mechanisms and their influence on practical
behavior. Quantitative data on the actual relationship between applied financial mechanisms and
quality-of-care indicators require further analysis.

Future research should incorporate qualitative components - in-depth interviews with
healthcare providers and facility administrators - and analyses of healthcare institution data from the
Social Health Insurance Fund and statistical systems. This would document the real-world impact of
these mechanisms on care quality and accessibility. Comparative studies examining reform outcomes
in neighboring regional countries would also provide valuable insights.

Conclusion. Incentive payment management in primary health care is critically important for
sustainable healthcare system development. Effective systems need to integrate multiple
remuneration mechanisms - combining financial and non-financial incentives - while remaining
transparent, equitable, and quality-oriented.

Kazakhstan stands at a pivotal point in its healthcare transformation. Mandatory social health
insurance (MSHI) implementation, the shift to capitation financing with P4P elements, and the focus
on strengthening primary health care create real opportunities to build an effective motivation system
for healthcare workers. But significant challenges persist: inadequate funding, uneven resource
distribution, and gaps in monitoring and evaluation.

Reform success depends on comprehensive approaches that go beyond financial mechanisms.
Organizational culture matters. Professional values of healthcare workers matter. Population needs
and system capacity matter. International experience shows there are no universal solutions—each
country must adapt best practices to its own context.

To achieve the Sustainable Development Goals and universal health coverage, Kazakhstan
needs to continue these reforms. Three priorities stand out: strengthening primary health care,
ensuring equitable resource allocation, and creating a genuinely motivating environment for
healthcare professionals.
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