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Abstract

Objective: The Organ Donation Attitudes Scale (ODAS) was developed to assess public attitudes toward organ donation in Kazakhstan.
Given the bilingual nature of the country, the aim of the study was to design and validate ODAS in both Kazakh and Russian languages.

Methods. The study employed a cross-sectional design, with participants recruited from various regions of Kazakhstan. The scale was
developed through a combination of literature review, expert consultation, and cognitive interviewing. The psychometric properties of the ODAS
were evaluated through Exploratory Factor Analysis (EFA) and Confirmatory Factor Analysis (CFA) to confirm the factor structure. Internal
consistency, test-retest reliability, and criterion-related validity were also assessed. ROC curve analysis was used to evaluate the predictive
validity of the scale with regard to participants' willingness to donate organs.

Results. The EFA revealed a two-factor structure for both the Kazakh (K-ODAS) and Russian (R-ODAS) versions, which was confirmed
by CFA. The KMO values were 0.928 for K-ODAS and 0.904 for R-ODAS, with Bartlett’s test of sphericity significant at p<0.001 for both versions.
Cronbach’s alpha indicated high internal consistency for both K-ODAS (0.924) and R-ODAS (0.900) after adjustments. Test-retest reliability
showed an ICC of 0.907, indicating stability over time. Criterion-related validity was supported by significant correlations between ODAS scores
and external variables such as knowledge and willingness to donate organs. The ROC curve analysis further demonstrated the scale's predictive
validity.

Conclusion. The ODAS is a reliable and valid tool for assessing attitudes toward organ donation in Kazakhstan. Its development in
both Kazakh and Russian languages ensures its applicability across the country’s diverse population. The scale’s robust psychometric properties
make it a valuable resource for healthcare professionals and policymakers aiming to promote organ donation.
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Introduction

Organ donation is a critical component of modern
healthcare systems, offering a lifeline to individuals with
end-stage organ failure. As of May 10, 2024, the national
waiting list for organ transplants in Kazakhstan comprises
a total of 4,099 patients, reflecting the growing demand
for life-saving organs. The majority of these patients are
awaiting kidney transplants, with 3,661 adults and 85
children on the list. The need for liver transplants is also
substantial, with 179 adults and 10 children awaiting a
suitable donor. Additionally, there are 18 adults on the
waiting list for lung transplants, although no children are
currently listed. For heart transplants, 136 adults and 5
children are in need, while the heart-lung transplant list
includes 2 adults and 3 children [1].

Organ donation represents a unique intersection
of medical science, ethics, and cultural beliefs, where
individual decisions can significantly impact broader
societal outcomes [2]. Despite its life-saving potential, organ
donation often encounters barriers rooted in personal,
cultural, and religious beliefs, as well as concerns about the
fairness and ethics of the medical system [3].

In Kazakhstan, a country with a rich cultural and
religious diversity, these factors are particularly relevant.
Understanding public attitudes toward organ donation is
essential for developing strategies to increase donor rates
and improve the overall effectiveness of the transplantation
system [4]. Previous research indicates that positive
attitudes towards organ donation are strongly associated
with a higher likelihood of consenting to donation [5].
However, attitudes are influenced by a variety of factors,
including beliefs about the sanctity of the body, trust in the
medical system, and the perceived social value of donation
[6].

The Organ Donation Attitudes Scale (ODAS) was
developed to capture the complex and multifaceted
perspectives on organ donation in Kazakhstan. This scale

Material and methods

Study design. This study employed a cross-sectional
design to develop and validate the Organ Donation Attitudes
Scale (ODAS) in Kazakhstan. The scale was designed to
measure attitudes towards organ donation among the
general population, with versions available in both Kazakh
and Russian languages. The study was conducted in two
phases: the initial development of the scale, followed by its
psychometric validation. Data were collected through self-
administered questionnaires distributed to a representative
sample across different regions of Kazakhstan, ensuring
coverage of diverse demographic groups.

Scale development. The ODAS was developed to
assess the attitudes towards organ donation among the
population in Kazakhstan. The scale was designed to be
applicable in both Kazakh (K-ODAS) and Russian (R-ODAS)
languages to accommodate the bilingual nature of the
population. The initial items for the scale were generated
through a comprehensive literature review of existing
organ donation attitude scales [16-20] and interviews with
subject matter experts, including healthcare professionals
and social psychologists. This process ensured that the
items were culturally relevant and reflective of the local
context. The generated items were then translated into both
Kazakh and Russian, following the guidelines for cross-
cultural translation and adaptation of self-report measures.

A preliminary version of the scale was pre-tested on
a small sample (N=19) of bilingual participants to evaluate

encompasses a broad range of factors that influence
attitudes, including personal beliefs, societal values,
and ethical considerations. It reflects the importance of
recognizing organ donation as a life-saving act, which aligns
with the widely supported notion that organ donation is a
vital contribution to society [7].

Cultural and religious beliefs are also integral to
shaping these attitudes, highlighting the need to consider
how these influences can affect individuals' willingness
to donate [8-10]. Trust in the medical system is another
crucial factor, as confidence in ethical practices within the
healthcare system is essential for fostering a supportive
environment for organ donation [11, 12].

Family dynamics play a significant role in shaping
organ donation attitudes, particularly in terms of comfort
in discussing donation with loved ones and the likelihood of
encouraging family members to consider becoming donors.
These interpersonal discussions are critical in shaping
donation decisions [13, 14].

Finally, concerns about the fairness of the organ
allocation process are acknowledged as they significantly
impact public trust and the overall willingness to participate
in organ donation [15]. This scale aims to provide a
comprehensive understanding of the various factors that
contribute to the attitudes toward organ donation in
Kazakhstan.

In summary, the ODAS aims to provide a
comprehensive assessment of attitudes toward organ
donation in Kazakhstan, taking into account the complex
interplay of individual beliefs, cultural and religious factors,
and trust in the healthcare system. By understanding
these attitudes, policymakers and healthcare providers
can develop targeted interventions to increase organ
donation rates and improve the overall effectiveness of the
transplantation system in Kazakhstan.

the clarity, cultural relevance, and understanding of the
items in both languages. Cognitive interviewing techniques
were used to gain insights into how respondents interpreted
each item. Based on the feedback, minor revisions were
made to the wording of certain items to enhance clarity and
cultural appropriateness.

Sample and Data Collection. The study sample
consisted of 1294 participants from different regions
of Kazakhstan, representing diverse demographic
backgrounds; among them 675 participants were Kazakh-
speaking and 619 Russian-speaking. Data collection was
conducted through self-administered questionnaires
created in Google Forms platform. Participants were
provided with either the Kazakh or Russian version of the
ODAS, depending on their language preference.

Scale validation. The validation of the Kazakh- and
Russian-language ODAS was conducted through a series
of statistical analyses to ensure its reliability and validity.
The process involved evaluating the test-retest reliability,
internal consistency, construct validity, and criterion-
related validity of the scale.

Test-retest reliability was assessed to determine the
stability of the ODAS over time. A subsample of participants
(N=19) was selected for this purpose. These participants
completed the ODAS at two different time points, with a
three-week interval between administrations. The intraclass
correlation coefficient (ICC) was calculated to assess the
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degree of agreement between the two sets of scores. An
ICC value of 0.75 or higher was considered indicative of
acceptable test-retest reliability [21].

Internal consistency of the ODAS was evaluated
using Cronbach's alpha. This analysis was performed
separately for the Kazakh and Russian versions of the scale
to ensure that each version reliably measures the underlying
construct. Cronbach's alpha values of 0.70 or higher were
considered to indicate good internal consistency [22].
Additionally, item-total correlations were examined to
identify any items that might reduce the overall reliability
of the scale.

Construct validity was assessed through exploratory
factor analysis (EFA) followed by confirmatory factor
analysis (CFA). EFA was conducted using minimum residuals
extraction with Promax rotation to identify the underlying
factor structure of the scale. The number of factors retained
was determined based on eigenvalues greater than 1.0 and
the scree plot. The suitability of the data for factor analysis
was assessed using the Kaiser-Meyer-Olkin (KMO) measure
of sampling adequacy and Bartlett's test of sphericity.

Following EFA, CFA was performed on a separate
sample to confirm the factor structure identified. Model
fit was evaluated using the Comparative Fit Index (CFI),
Tucker-Lewis Index (TLI), and Root Mean Square Error of
Approximation (RMSEA), with CFI and TLI values of 0.90
or higher and RMSEA values of 0.08 or lower indicating an
acceptable fit [23].

Criterion-related validity was examined by
correlating ODAS scores with external criteria that are
theoretically related to attitudes towards organ donation.
These criteria included measures of knowledge and
willingness to organ donation. Pearson correlation
coefficients were calculated to determine the strength and

Results

The study included two sets of participants: those
who primarily speak Kazakh and those who primarily
speak Russian. A total of 1294 participants were recruited,
with 675 Kazakh-speaking participants and 619 Russian-
speaking participants. The Kazakh-speaking group
consisted of 20.6% males, while the Russian-speaking group

Table 1- Study population

direction of these relationships. Significant correlations in
the expected directions would support the criterion-related
validity of the ODAS.

ROC curve analysis was employed to assess the
predictive validity of the ODAS in relation to participants’
willingness to be organ donors. Willingness was originally
measured on a 5-point Likert-type agreement scale and
subsequently dichotomized into two categories: "Agree"
(those who expressed willingness) and "Disagree" (those
who did not).

Data analysis. Data were analyzed using Jamovi
software (version 2.2.5). Descriptive statistics, including
means, standard deviations, and percentages, were
calculated for all variables. Prior to conducting inferential
analyses, the normality of the data was assessed using the
Shapiro-Wilk test, and the homogeneity of variance was
evaluated using Levene's test. For group comparisons,
Chi-square tests were used for categorical variables, and
t-tests were employed for continuous variables when the
assumptions of normality and homogeneity of variance
were met. In cases where these assumptions were violated,
appropriate non-parametric alternatives, such as the
Mann-Whitney U test, were utilized. The level of statistical
significance adopted was 5% (p<0.05).

Ethical Considerations. The study was approved by
the Local Bioethics Commission of the “University Medical
Center” Corporate Fund (Protocol No. 3 dated July 14, 2023).
Informed consent was obtained from all participants before
data collection, and they were assured of the confidentiality
and anonymity of their responses.

included 22.9%. The overall gender distribution across
both groups was relatively balanced, with 21.7% males and
78.3% females. Participants' ages ranged from [insert age
range] years, with a mean age of 36.8+11.5 years. Study
participants’ socio-demographic data is presented in Table
1.

Kazakh-speaking Russian-speaking s
Variable (N=675) (N=619) PR, 2
n (%) / M=SD
Gender
Male 139 (20.6%) 142 (22.9) 1.05, p=0.306
Female 536 (79.4%) 477 (77.1)
Age 37.5+11.7 36.1+11.2 193818, p=0.025
Occupation
Student 68 (10.1%) 93 (15.0%)
Employed 553 (81.9%) 445 (71.9%)
Self-employed 27 (4.0%) 49 (7.9%) 22.5, p<0.001
Unemployed 13 (1.9%) 22 (3.6%)
Pensioner 14 (2.1%) 10 (1.6%)
Profession
Non-medical 119 (17.6%) 265 (42.8%) 98.1, p<0.001
Medical 556 (82.4%) 354 (57.2%)
Residence
Rural 202 (29.9%) 65 (10.5%) 74.4, p<0.001
Urban 473 (70.1%) 554 (89.5%)

The analysis revealed an ICC of 0.907, with a 95%
confidence interval (CI) ranging from 0.764 to 0.964. The
F-value was 10.804, with a significance level of p < 0.001.

These results indicate a high level of reliability,

suggesting that the ODAS produces stable and consistent
results over time.

The internal consistency of the Organ Donation
Attitudes Scale (ODAS) was evaluated separately for the
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Kazakh (K-ODAS) and Russian (R-ODAS) versions of the
scale using Cronbach’s alpha. The initial analysis revealed
that one item (item 8) showed a low item-rest correlation
and resulted in a higher value of Cronbach’s alpha if the item
was dropped (Table 2). For the Kazakh version (K-ODAS),
Cronbach’s alpha was initially 0.916. After removing the item
8 with low item-rest correlation, the adjusted Cronbach’s
alpha increased to 0.924, indicating a very high level of
internal consistency. Similarly, for the Russian version

Table 2 - K-ODAS and R-ODAS internal consistency

(R-ODAS), the initial Cronbach’s alpha was 0.860. After the
removal of the problematic item 8, the adjusted Cronbach’s
alpha increased to 0.900, reflecting an improvement in the
scale's internal consistency. These results suggest that both
the K-ODAS and R-ODAS have strong internal consistency,
particularly after the adjustment for the identified item. The
high Cronbach’s alpha values support the reliability of the
scale for assessing attitudes toward organ donation in both
language groups.

# Item M=SD IRc | Crombachsa
if item dropped
Kazakh-Organ Donation Attitude Scale
1 MeH opraH JOHODJIBIFbIH aJlaM MipiH caKTal Ka/IyJblH MaHbI3/ibl aMaJlbl Jiell eCeNTeHMiH 3.7541.05 0.736 0.905
Men organ donorlygyn adam omirin saktap kaludyn manyzdy amaly dep eseptejmin ’ ’ ’ :
9 MeH KaiTbIC 6G0/IFAHHAH KeHiH 63 opraH/japbIMAbI IOHOPJIBIKKA Gepy HAeAChIHA O, 3.00+1.38 0.763 0.903
Ke3KapacreH KapaiMbIH : : : .
OpraH JOHOPJIBIFbI — KOFaM eMipi yIlliH KyH/ibl yJiec 60J1bII Tabblia/ bl
3 Men kajtys bolgannan kejin oz organdarymdy donorlykka beru idejasyna on kozkaraspen 3.54+1.13 0.812 0.898
karajmyn
4 MeHiH AiHM HeMece Ma/leHH CeHiM/iepiM GOMbIHILIA OPraH JOHOPJIbIFbI KyNTa a/bl 3.9141.12 0.767 0.902
Menin dini nemese madeni senimderim bojynsha organ donorlygy kuptalady ’ ’ ’ :
5 MeH 63 0T6aCBIMHBIH MYIlleJIepiHe OpraH AOHOPJIBIFBI TYPaJIbl OWJIaHY/bI KEHeC eTep efliM 3.04+1.18 0.789 0.900
Men oz otbasymnyn myshelerine organ donorlygy turaly ojlanudy kenes eter edim : : : )
Ka3aKCTaHHbIH MeJUIIMHAJIbIK myﬁecnge opraHzap AO0HOPJIbIFbl 3TUKAJIbIK HOPpMaJiapfa cai
KapaJ/iaTbIHbIHA CeHIMAiIMiH .
6 Kazakstannyn medicinalyk zhuesinde organdar donorlygy etikalyk normalarga saj karalatynyna 3.30+1.12 0.748 0.903
senimdimin
7 MeH yiH 0T6acbIMMEH, JOCTapbIMMEH OpPTaH J0HOPJIBIFbI TAKbIPBIObIH TAJIKbIJIAY bIHFAHJIbI 3.05+1.15 0.724 0.905
Men ushin otbasymmen, dostarymmen organ donorlygy takyrybyn talkylau yngajly : : : .
Meni KasakcTaH/asbl JIOHOPJIBIK OpraHap/bl yaecTipy 9/iCiHiH KaHIIa/IbIKThI 9/i1eTTi
" eKeH/Iiri ajlaHaTaabl .
8 Meni Kazakstandagy donorlyk organdardy uylestiru adisinin kanshalykty adiletty ekendigi 3.37£1.07 0.469 0.924
alandatady
Russian-Organ Donation Attitude Scale
1 1 cdnTaro, 4TO JOHOPCTBO OPTaHOB — BAXKHBIH CIIOCOG CACTH XKU3HU 4.16+1.00 0.680 0.835
Ja schitaju, chto donorstvo organov - vazhnyj sposob spasti zhizni : : : .
9 1 oTHOLIYCH NMOJIOKUTE/IBHO K H/lee TI0XKePTBOBAHHUSA CBOMX OPTaHOB I10C/Ie CMEPTH 3.90+1.21 0.794 0.819
Ja otnoshus’ polozhitel'no k idee pozhertvovanija svoih organov posle smerti ’ ’ ’ :
3 JIOHOPCTBO OPraHoOB — IleHHbIH BKJIa/| B )KU3Hb 0011eCTBa 4.16+0.96 0.784 0.825
Donorstvo organov - cennyj vklad v zhizn' obshhestva : : : :
Mou peJIMTHO3HbIe UK KYJIbTypHBIE y6eXJeHUs NOALePKUBAIOT JJOHOPCTBO OPraHOB L
4 Moi religioznye ili kul'turnye ubezhdenija podderzhivajut donorstvo organov 3.69:1.10 0.702 0.832
5 51 661 mocoBeTOBa YJIeHaM MOeH CeMbH MOAYMAThb O JIOHOPCTBE OPraHOB 3.51+1.15 0.791 0.820
Ja by posovetoval chlenam moej sem'i podumat' o donorstve organov ’ ’ ’ :
A Bepro, yTO MeULMHCKas cucTeMa KasaxcTaHa Gy/ieT STHYHO OTHOCHUTBCS K JOHOPCTBY
6 OpraHoB 3.52+1.16 0.587 0.846
Ja verju, chto medicinskaja sistema Kazahstana budet jetichno otnosit'sja k donorstvu organov
7 MHe KoM$OPTHO 06CYKaTh TEMY JJOHOPCTBA OPTaHOB CO CBOEH ceMbeil U Ipy3bAMHU 3.5341.09 0.548 0.850
Mne komfortno obsuzhdat' temu donorstva organov so svoej sem'ej i druz'jami ’ ’ ’ :
MeHs1 6eCITOKOUT CrpaBe/iIMBOCTD pacrpe/ie/IeHHst U PaclpoCTPpaHeHUs] OPraHoB AJIst
* JoHopcTBa B Kasaxcrane
8 Menja bespokoit spravedlivost' raspredelenija i rasprostranenija organov dlja donorstva v 3.72£0.99 0.014 0.900
Kazahstane
* item was removed from final scale
IRC — item-rest correlation

Exploratory Factor Analysis was conducted to
examine the underlying factor structure of the ODAS. The
EFA revealed a two-factor structure for both versions of
the scale, suggesting that the ODAS captures two distinct
dimensions of attitudes towards organ donation (items
1-3 for factor 1 and items 4-7 for factor 2). For the K-ODAS,
Bartlett's test of sphericity was highly significant (p <
0.001), indicating that the data were suitable for factor
analysis. The Kaiser-Meyer-Olkin (KMO) measure of
sampling adequacy was 0.928, demonstrating that the
sample size was adequate for the factor analysis. Similarly,
for the R-ODAS, Bartlett’s test of sphericity was also highly
significant (p < 0.001), with a KMO value of 0.904. These
results confirm that the factor structure identified by the

EFA is robust and that the data are appropriate for this type
of analysis. The two-factor structure identified through EFA
underscores the validity of the ODAS in capturing the key
components of attitudes towards organ donation across
both language groups.

The two-factor structure identified by EFA was
further examined using Confirmatory Factor Analysis
(CFA). The CFA results confirmed the two-factor model,
demonstrating that it provided a better goodness of fit
for both the K-ODAS and R-ODAS compared to alternative
models (Table 3 and Figure 1). The goodness-of-fit indices
indicated that the two-factor structure is robust across both
language groups, thus validating the factor structure of the

ODAS.
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Table 3 - CFA Model Fit Indices

RMSEA 90% CI
Scale Model Exact fit CFI TLI RMSEA
Lower Upper
1-factor <0.001 0.974 0.962 0.093 0.08 0.11
K-ODAS
2-factor <0.001 0.988 0.981 0.065 0.05 0.08
1-factor <0.001 0.956 0.934 0.114 0.10 0.13
R-ODAS
2-factor <0.001 0.980 0.968 0.079 0.06 0.10
[0z —Tiem2 Je Fa‘lt"’ (o8 —Ttem2 Je Fa‘;“"
'
0.933 0.908
(076 —Ttema Je

K-ODAS

R-ODAS

Figure 1 - CFA Model of the K-ODAS and R-ODAS

The criterion-related validity of the scale was
assessed by examining its correlation with two key external
variables: knowledge of organ donation and willingness
to donate organs. These variables were chosen based on
their theoretical relevance to attitudes towards organ
donation. For both K-ODAS and R-ODAS, significant positive
correlations were observed between ODAS scores and
participants' knowledge of organ donation. This suggests
that individuals with higher knowledge levels tend to have

Table 4 - Criterion-related validity and ROC-curve analysis

more favorable attitudes towards organ donation. Similarly,
significant correlations were found between ODAS scores
and participants' willingness to donate organs, indicating
that those with more favorable attitudes as measured by
the ODAS are more likely to express a willingness to donate
(Table 4). These findings support the criterion-related
validity of both the K-ODAS and R-ODAS, demonstrating that
the scale is effective in predicting related constructs such as
knowledge and willingness in the context of organ donation.

5 Willingness to organ
Knowledge on organ donation ] . .
Scale M+SD donation Sensitivity (%) | Specificity (%) AUC
Correlation Spearman’s rho (p)
K-ODAS 3.27+0.965 0.529 (<0.001) 0.787 (<0.001) 87.74 80.35 0.910
R-ODAS 3.78+0.869 0.460 (<0.001) 0.831 (<0.001) 82.84 84.34 0.915

The area under the ROC curve (AUC) was calculated
to determine the ability of the ODAS to distinguish between
participants who were willing and those who were not
willing to donate organs. The AUC for the Kazakh version
was 0.910, while the AUC for the Russian version was

0.915, indicating good level of accuracy (Table 4, Figure 2).
These results suggest that the ODAS is an effective tool for
predicting organ donation willingness across both language
groups.

100 4

Sensttivity

K-ODAS
R-ODAS

-75 -50

-25

1 - Specificity

Figure 2 - ROC-curve analysis
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Discussion

The development and validation of the Organ
Donation Attitudes Scale (ODAS) in both Kazakh (K-ODAS)
and Russian (R-ODAS) versions represent a significant step
forward in understanding public attitudes towards organ
donation in Kazakhstan. The findings of this study provide
valuable insights into the psychometric properties of the
ODAS and its utility in assessing organ donation attitudes in
a culturally diverse population.

The results of the exploratory and confirmatory
factor analyses indicate that the ODAS is a robust measure
with a stable two-factor structure across both language
groups. The high values of the Kaiser-Meyer-Olkin (KMO)
measure and the significance of Bartlett’s test of sphericity
confirm the suitability of the data for factor analysis, with
KMO values of 0.928 for K-ODAS and 0.904 for R-ODAS.
The confirmation of the two-factor model by CFA suggests
that the scale accurately captures the key dimensions
of attitudes toward organ donation in both Kazakh and
Russian-speaking populations.

The reliability of the ODAS was further supported by
strong internal consistency and high test-retest reliability.
The Cronbach’s alpha values for both K-ODAS (0.916,
adjusted to 0.924) and R-ODAS (0.860, adjusted to 0.900)
indicate that the scale is consistent and reliable. The test-
retest reliability, with an intraclass correlation (ICC) of
0.907, underscores the scale’s stability over time.

The criterion-related validity of the ODAS was
supported by significant correlations with knowledge of
organ donation and willingness to donate organs. These
findings are consistent with existing literature, which
suggests that individuals who are more knowledgeable
about organ donation are also more likely to have favorable

Conclusion

In conclusion, the ODAS is a reliable and valid
tool for assessing attitudes towards organ donation in
Kazakhstan. Its development and validation in both Kazakh
and Russian languages ensure that it can be effectively used
across the country’s diverse population. The scale’s robust
psychometric properties, coupled with its strong criterion-
related validity, make it a valuable resource for promoting
organ donation awareness and understanding public
attitudes in Kazakhstan.
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Tyninaeme
3epmmeydiy makcambl: Opean [loHopavirbina Keskapac Llkaaacwst (ODAS) KazakcmaHdarsl opeaH dOHOPAbIFbIHA 0e2eH KOFAMOblK

Ke3kapacmul 6aranay yuwiH a3ipaeHeeH. Eadiy eki miadi cunamuiH eckepe omblpbin, 3epmmeydiH MaKcamol Ka3ak JicaHe opbic mindepinde
ODAS wkanacwiH a3ipaey scaHe gaaudayusnay 6010bL.

ddicmepi. 3epmmey 6apvicbiHda Kesi0eHeH Kuma Ou3alHbl KoA0aHbli0bl, OFAH Kambicywbsliap KasaxkcmauHuly apmypai
atimakmapuiHad Kambicmol. lkana ade6uemke woay, capanmamasvlk KeHec HaHe MaHbIMObIK cyX6ammapobly HCUbIHMbIFbI APKbLIbI
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a3ipsendi. ODAS wkanacelHblH ncuxomempusiablk Kacuemmepi gakmopvlK Kypblabimobl eaaudminiein aHblkmay ywin 6apaay akmopaslk
manaday (EFA) scane pacmay dpakmopavik manday (CFA) apkblabl 6aranranost. Conoali-ak, iwki sxcytieninik, kaiima mecmineydiy cenimoiniel
JicoHe kpumepuilnepze 6aiiiaHbicmol 8aaudminik 6araaaHdbl. ROC KUCbIK CbI3bIFbIH Maa0ay Kambvlcyublaapobly op2aHdapdbl dOHOPAbIKKA
bepyze 0alibIHObIFbIHA KAMbICMbl WKAAAHIH 601%camMObl Hezi3diiziH 6araaay ywiH naiidaaaHbLaobl.

Hamuoiceci. EFA wkanaHbiy Kazak (K-ODAS) scane opbic (R-ODAS) Hyckanapbel ywiH eki (pakmopasl Kypblabimobl aHblkmadbl, o1 CFA
apgblabl pacmaadel. KMO mandepi K-ODAS ywin 0,928 scane R-ODAS ywin 0,904 6040b1, Bapmaemmiy cgpepanblk cblHaFbl eKi HYcka ywiH
de p<0,001 deHeeliinde 60406l Kponb6axmbiy anvgacel myzemynepdeH keliin K-ODAS (0,924) sxcaHe R-ODAS (0,900) ywin de dxcorapbel iwki
Kypblabimdsl kepcemmi. Tecm-katima mecmineydin cenimoinizi ICC 0,907 mMaHiH Kepcemmi, 6y WKAAAHBIH YaAKblM eme KeJie mypaKmblablFblH
kepcemedi. Kpumeputinepze 6atinaHbicmsl saaudminik ODAS ynatinapbl meH 6inim dHcaHe opa2aHdapdbl JOHOPALIKKA 0asipablFbl CUSIKMbI
CbIPMEKbL AUHBIMAABLAAP APACLIHOGFbI MAHbBI30bI KOppeasyusiaapmeH pacmaadst. ROC KucsiFblH maaday WKAAaHblH 604xcamdbl saaudminiein
dasendedl.

KopbimuiHdsl. ODAS - 6ys KazakcmaHndarvl opead 0OHOPAbIFbIHA Je2eH Ke3Kapacmul 6aranaydbly ceHimOi jcaHe Jcapamobl KYpasbl.
OHblY Kasak JcaHe opbic mindepinde dalibiHOanybl OHbIH eA0iH ap mypai myprulHOapbiHa KOAOAHLLAYbIH Kammamaceli3 emeodi. lllkaaaHwiy
ceHimMOi ncuxomempusiiblK Kacuemmepi OHbl OeHCAy/ablK cakmay MamaHoapvl MeH 0paaH OOHOP/bIFbIH i/2epiiemyze yMMblLAAMbIH
casicamxkep.iep yuiH KyHObl pecypcka aliHaadbipadul.

Tytiin ce3dep: opeax dOHOPAbIFLI, KO3KAPAC, WKAA d3ip/ey, wkaaa easudayusicysl, Kazakcmat.
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Pe3wome

Lleab uccaedosanus: Lllkana omHoweHus k doHopcmay op2aHos (ODAS) 6bina paspabomaHa 01 OYyeHKU OmHoweHusl obuecmsa K
doHopcmay opzaHos 8 KasaxcmaHe. Yuumbl8asi 08ysi3bl4Hbll Xapakmep cmpaHbl, YeavH Ucc1e008aHUs 6bL10 pazpabomams u 8a1udusuposams
ODAS Kkak Ha Ka3axckoMm, mak U Ha pyccKOM s13blKax.

MemoObl. B uccaedosaHuu ucnonb308a/csi nepekpecmublil no0xod, yuacmHuKu 6blau HA6PAHbl U3 pA3AUvHbIX pecuoHos KazaxcmaHa.
llIkana 6bl1a paspabomaHa Ha 0OCHO8E AHAIU3A AUMEPAMYPbL, KOHCYAbMAYUll ¢ IKCnepmamu U Ko2ZHUMUBHO20 UHMepabio. [lcuxomempuyeckue
cgoticmea ODAS 6bL1u oyeHeHbl ¢ NOMOWbIO Ucc1ed08amenbckozo hakmopHozo anaausa (EFA) u nodmeepacdarowezo pakmopHo2o aHaausa
(CFA) 01151 nodmeepaicdeHus gakmopHol cmpykmypul wkabl. Takdice 6blau 0YeHeHbl BHYMpPeHHSIs1 C021AC08AHHOCMb, HAOEICHOCMb NOBMOPHO20
mecmupogaHus u KpumepuaavHas eaaudHocme. AHaaus ROC-kpugoll 6bl1 UCno1b3068aH 0451 OYeHKU npozHocmuveckol docmogepHocmu
WKAbl 8 OMHOWEHUU 20MOBHOCMU Y4ACMHUKO8 NOXHCEPMBOBAMb OP2AHbl.

Pesynbmamul. EFA ebisiguno dsyxgpakmopHyio cmpykmypy kak 045 kazaxckol (K-ODAS), mak u dasa pycckoti (R-ODAS) eepcutl,
umo 6u10 noomeepcdero CFA. 3navenuss KMO cocmaguau 0,928 das K-ODAS u 0,904 dasa R-ODAS, npu smom kpumeputi cgpeputHocmu no
Bapmaemmy 6bi1 docmosephbim npu p<0,001 das o6oux eepcuti. Arbgpa Kporbaxa nocse koppeKmuposku NoKa3aa 8bICOKYI0 HYMPeHHIO0
coznacosanHocms kak 045 K-ODAS (0,924), mak u das R-ODAS (0,900). Kosgpdpuyuenm HadexcHocmu npu no8mMopHOM Mmecmupos8aHuu
cocmasus 0,907, ymo ykasvieaem HA cmabu/abHOCMb 80 8pemeHu. KpumepuaabHas eanaudHocms 6bl1a nodmeepycdeHa 3HAHUMEAbHbIMU
Koppeasyusimu medxicdy nokazameasmu ODAS u HeWHUMU nepeMeHHbIMU, MAKUMU KAK 3HAHUS U 20M08HOCMb K 0OHOPCMBY 0p2aHo8. AHa1u3
kpusoti ROC donosiHumebHo npOAeMOHCMpPuUpPO8AA NPOZHOCMUYECKYI0 8AAUOHOCMb WKAbL.

Buigodut. ODAS - samo HadescHblll U 8a1U0U3UPOBAHHBIT UHCMPYMeHM 0151 OYeHKU omHouleHusl kK doHopcmay opaaHos 8 Kasaxcmate.
E20 paspabomka Kak Ha KA3axcKOM, MaK U HA PycCKOM 513blKax obecneyugaem NpuMeHUMOCMb K PA3JAUYHbIM CAO0SIM HACe/NeHUS CMPAHbIL.
HadesicHble ncuxomempuyeckue cgoticmea wka/ 0eaAarm uUx YeHHbIM pecypcom 0151 MeOUYUHCKUX pabomMHUKO8 U NOAUMUKOS, CMpPeMsauuxcsl
npodsuzams JOHOPCMEB0 0P2aHo8.

Kawuesblie cnosa: 60Hopcmeo Op2aHo8, OMHOWeHue, paspaﬁomka wKasol, eaﬂudauuﬂ wkanawl, Kazaxcmad.
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Abstract

Menopause represents a significant period in a woman'’s life, marked by substantial hormonal changes that significantly impact various
bodily systems, particularly the cardiovascular system. The cessation of estrogen production increases the risk of cardiovascular diseases,
including myocardial dysfunction. Myocardial dysfunction during menopause may lead to heart failure, particularly in postmenopausal women,
where cardiovascular events become more frequent. This condition poses a serious health concern as structural and functional heart changes
may remain undetected until advanced stages, complicating diagnosis and treatment. The relevance of studying myocardial dysfunction
in menopausal women lies in the profound hormonal and physiological changes occurring during this period. Loss of estrogen's protective
effect contributes to increased risks of hypertension, myocardial hypertrophy, and diastolic dysfunction, even with preserved ejection fraction,
complicating diagnosis and management.

The pathophysiology of myocardial dysfunction involves endothelial dysfunction, exacerbated by reduced nitric oxide synthesis and
lipid metabolism disruptions, further promoting myocardial hypertrophy and fibrosis. Epidemiological data reveal a higher incidence of heart
failure with preserved ejection fraction (HFpEF) in postmenopausal women, linked to more pronounced diastolic dysfunction compared to men.

Diagnostic methods like echocardiography and advanced imaging techniques such as MRI play a crucial role in identifying early
structural myocardial changes, including left ventricular hypertrophy and fibrosis. Understanding the prognostic significance of these structural
and functional myocardial indicators is critical for preventing cardiovascular diseases and improving patient outcomes in menopausal women.

Keywords: menopause, myocardial dysfunction, cardiovascular disease, estrogen, heart failure, echocardiography, diastolic dysfunction,
myocardial hypertrophy.
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Introduction

Menopause represents a critical phase in a woman's
life, characterized by significant hormonal changes that
substantially affect various body systems, particularly the
cardiovascular system. Following menopause, women lose
the protective effects of estrogen, leading to an increased
risk of cardiovascular diseases, including myocardial
dysfunction. The development of myocardial dysfunction is
a precursor to heart failure, which is of particular concern
for postmenopausal women, as they experience a rise
in cardiovascular events. Myocardial dysfunction during
menopause is a serious medical issue with potentially
substantial implications for women's health. As menopause
begins, women encounter various structural and functional
changes in the heart, which can adversely impact prognosis
and contribute to the progression of cardiovascular diseases.
These changes often go unnoticed until later stages, making
diagnosis and management challenging [1,2].

Relevance of the topic. Research on myocardial
dysfunction in postmenopausal women is crucial due to the

Review methodology

1. Literature search: The review is based on a
systematic search of scientific literature across databases
including PubMed, Scopus, Web of Science, and Google
Scholar. Studies were selected based on their relevance
to structural and functional myocardial changes in
postmenopausal women.

2. Inclusion criteria:

-Articles published between 2014 and 2024 to
ensure the relevance of data.

-Studies focusing on myocardial dysfunction and
cardiovascular risks in postmenopausal women.

-Research including analysis of structural indicators
such as left atrial volume index, myocardial mass, left
ventricular volumes, and systolic and diastolic function
parameters.

3. Exclusion criteria:
-Articles published more than 10 years ago.

-Studies unrelated to postmenopausal women.

profound hormonal and physiological changes occurring
during this period. The loss of estrogen's protective effects
significantly increases the risk of developing hypertension,
myocardial hypertrophy, and diastolic dysfunction. These
changes may occur even with preserved ejection fraction,
complicating diagnosis and treatment and necessitating
heightened clinical attention [3, 4].

Review objective. The purpose of this review is to
systematically analyze and assess the prognostic significance
of structural and functional indicators of myocardial
dysfunction in postmenopausal women. Emphasis is placed
on cardiovascular changes related to hormonal shifts and
their role in the development of heart failure. The review
also explores diagnostic and predictive methods using
modern tools, such as echocardiography, cardiac MRI, and
other cardiovascular imaging techniques.

-Research lacking quantitative or qualitative
indicators of structural or functional myocardial changes.

4. Data analysis: All selected studies were analyzed
for design, methodology, and outcomes. The key focus areas
included:

- Evaluation of diastolic function changes.

- Assessment of cardiac volumes and their prognostic
significance.

- Impact of hormonal changes on cardiac structure.

- Analysis of prognostic indicators for cardiovascular
risks.

5. Synthesis of results: The findings from the
studies were synthesized to identify the most significant
markers of myocardial dysfunction used to predict heart
failure in postmenopausal women. Additionally, the review
highlights the potential application of modern diagnostic
tools in assessing the prognostic value of these markers.

Epidemiology and Pathophysiology of Myocardial Dysfunction

The incidence of cardiovascular diseases in
postmenopausal women significantly increases. Research
shows that women in this period have a higher risk of
both systolic and diastolic myocardial dysfunction. This is
associated with hormonal imbalances affecting vascular
tone, lipid metabolism, and inflammatory processes, leading
to impaired cardiac function [5,6]. The menopausal period
is characterized by a sharp decline in estrogen levels,
which impacts the cardiovascular system. Estrogens have a
cardioprotective effect by improving endothelial function,
increasing antioxidant levels, and reducing inflammatory
processes. The loss of this protective effect contributes
to increased vascular stiffness, elevated blood pressure,
and atherogenesis. One of the key mechanisms underlying
myocardial dysfunction in the postmenopausal period is
endothelial dysfunction. Decreased estrogen levels lead
to reduced nitric oxide synthesis, impairing vascular
relaxation and promoting vasoconstriction. This increases
myocardial workload and contributes to the development
of left ventricular hypertrophy, an early manifestation of
myocardial structural changes [5].

Estrogens also influence lipid and carbohydrate
metabolism, maintaining a favorable lipid profile in
premenopausal women. After menopause, there is an

increase in total cholesterol and low-density lipoprotein
levels, which contributes to atherogenic changes in the
vessels and exacerbates cardiovascular risks [6]. These
changes canlead to increased myocardial mass, development
of fibrosis, and impaired cardiac contractility. Studies show
that postmenopausal women have a significantly higher
incidence of heart failure with preserved ejection fraction
compared to men. This is due to more pronounced diastolic
dysfunction, highlighting the importance of timely diagnosis
of diastolic dysfunction and structural changes in the
myocardium [7].

An important aspect of the pathogenesis of heart
disease in menopausal women is also the activation of the
renin-angiotensin-aldosterone system, leading to sodium
and water retention, increased vascular stiffness, and
myocardial hypertrophy. These factors also increase the risk
of cardiovascular events [8].

During menopause, decreased estrogen levels
directly affect the cardiovascular system, leading to changes
in endothelial function and increased vascular stiffness.
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These changes result in impaired diastolic function
of the left ventricle, which can lead to heart failure with
preserved ejection fraction.

Diastolic dysfunction may not manifest until it
reaches clinically significant levels, complicating early-
stage diagnosis [7, 8].

Structural changes in the myocardium and diagnostic methods for assessment

Structural changes in the myocardium in
menopausal women include myocardial hypertrophy,
increased wall thickness, and fibrosis. Myocardial
hypertrophy is an early sign of increased cardiac workload
caused by elevated blood pressure and changes in vascular
tone resulting from the loss of estrogenic protection [9].
These changes are particularly pronounced in women
with hypertension and obesity, confirming their prognostic
significance in the development of heart failure [10].
Structural and functional changes in the myocardium play
a crucial role in the progression of heart failure. Assessing
these changes is an important prognostic indicator for
identifying cardiovascular complications in postmenopausal
women. Recent studies focus on the relationship between
structural-functional  indicators and cardiovascular
disease prognosis, emphasizing the importance of early
diagnosis and timely intervention. Structural changes in
the myocardium, such as left ventricular hypertrophy,
enlargement of the left atrium, and increased myocardial
mass, may contribute to the development of myocardial
fibrosis and impaired myocardial function. These changes
have significant prognostic value as they may precede clinical
manifestations of cardiovascular disease in postmenopausal
women. For example, left ventricular hypertrophy and left
atrial enlargement are often associated with an increased
risk of heart failure and arrhythmias [9, 10].

The menopausal period is characterized by a sharp
decline in estrogen levels, affecting the cardiovascular
system. Estrogens have a cardioprotective effect by
improving endothelial function, increasing antioxidant
levels, and reducing inflammatory processes. The loss of
this protective effect contributes to increased vascular
stiffness, elevated blood pressure, and atherogenesis [9].

One of the key mechanisms underlying myocardial
dysfunction in the postmenopausal period is endothelial
dysfunction. Decreased estrogen levels lead to reduced
nitric oxide synthesis, impairing vascular relaxation and
promoting vasoconstriction. This increases myocardial
workload and contributes to left ventricular hypertrophy, an
early manifestation of myocardial structural changes [10].
Estrogens also influence lipid and carbohydrate metabolism,
maintaining a favorable lipid profile in premenopausal
women. After menopause, there is an increase in total
cholesterol and low-density lipoprotein levels, which
contributes to atherogenic changes in the vessels and
exacerbates cardiovascular risks [10]. These changes
can lead to increased myocardial mass, development of
fibrosis, and impaired cardiac contractility. Studies show
that postmenopausal women have a significantly higher
incidence of heart failure with preserved ejection fraction
compared to men. This is due to more pronounced diastolic
dysfunction, highlighting the importance of timely diagnosis
of diastolic dysfunction and structural changes in the
myocardium [9]. An important aspect of the pathogenesis
of heart disease in menopausal women is also the activation
of the renin-angiotensin-aldosterone system, leading to
sodium and water retention, increased vascular stiffness,
and myocardial hypertrophy. These factors also increase the
risk of cardiovascular events [8].

Understanding  the  prognostic  significance
of structural and functional myocardial changes in
postmenopausal women is critical for preventing

cardiovascular diseases and improving patient quality of
life.

Functional indicators of myocardial dysfunction

Functional changes in the myocardium in
postmenopausal women are most often expressed as
diastolic dysfunction, although systolic function issues may
also arise. Diastolic dysfunction is a condition where the
heart loses its ability to fully relax between contractions,
leading to increased pressure in the chambers and reduced
capacity to fill with blood effectively [15]. Assessment of
diastolic function is traditionally performed using Doppler
echocardiography, which allows for the measurement of
early and late diastolic filling velocities of the left ventricle.
This method can also be used to assess left ventricular
filling pressures, which are key prognostic indicators [16].

Other functional changes, such as reduced global
longitudinal strain (GLS), can be detected using tissue
Doppler imaging and speckle tracking techniques. These
methods allow for the assessment of subtle changes
in myocardial deformation that may precede clinically
significant impairments in cardiac contractility [17]. Studies
show that reduced GLS correlates with an increased risk of
cardiovascular complications and worsened prognosis in
menopausal women [18].

It is also important to note that preserved ejection
fraction does not always indicate the absence of cardiac
dysfunction. A significant number of menopausal women
develop heart failure with preserved ejection fraction
(HFpEF), characterized by normal systolic function
with significant diastolic dysfunction [19]. HFpEF is
more common in older women and is closely associated
with hypertension, obesity, and diabetes, highlighting
the importance of a comprehensive assessment of
both structural and functional changes for predicting
cardiovascular outcomes.

Structural and functional changes in the
myocardium in menopausal women are closely interrelated
and significantly impact cardiovascular disease prediction.
Early detection of these changes using modern imaging
techniques and functional tests is crucial for preventing and
managing heart failure in this patient group.

Diagnostic methods for assessing myocardial dysfunction

The role of echocardiography and other imaging
methods. Echocardiography (Echo) is the primary
imaging method for diagnosing and monitoring myocardial
dysfunction. It allows for the assessment of both structural
and functional changes in the heart, such as myocardial

hypertrophy, chamber enlargement, valve dysfunction, and
diastolic dysfunction [11, 12].

Additional imaging methods, such as cardiac
magnetic resonance imaging (MRI) and computed
tomography (CT), provide more detailed information
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about the structure and function of the myocardium. These
methods are especially useful for evaluating myocardial
fibrosis, chamber sizes, and cardiac function. MRI allows
for more accurate visualization of the myocardium and
its changes, which can be crucial in complex clinical
cases where standard imaging methods do not provide a
complete picture of the patient's condition [13,14].

Evaluation of functional parameters. Functional
assessment of the myocardium includes measuring
ejection fraction (EF), end-diastolic volume (EDV), end-
systolic volume (ESV), as well as other parameters such as
cardiac output (CO) and stroke volume (SV) [15,16]. These
indicators are essential for determining the degree of heart
failure and assessing the impact of structural changes
on cardiac function. Functional evaluation also includes
analysis of diastolic function parameters, such as e' (tissue
Doppler relaxation velocity) and the E/e' ratio (the ratio
of peak early diastolic filling to tissue relaxation velocity).
These parameters are important for diagnosing diastolic
dysfunction, which may be present even with preserved EF
[17,18].

Prognostic significance of structural indicators.
Structural changes in the myocardium, such as left
ventricular hypertrophy (LVH), left atrial enlargement
(LAE), and increased myocardial mass, have prognostic
significance for assessing the risk of cardiovascular
events. LVH and LAE are often associated with worsening
cardiac function and an increased risk of heart failure and
arrhythmias [19, 20]. Indexed left atrial volume (LAVi) and
left ventricular myocardial mass (LVMi) are key indicators
that can help assess prognosis in menopausal women.
These parameters can predict not only current functional
impairments but also the risk of further deterioration and
development of cardiovascular diseases [21, 22].

Prognostic indices and parameters. Key indices
and parameters associated with prognosis include end-
diastolic volume (EDV), end-systolic volume (ESV),
myocardial mass, left atrial volume, and diastolic function
parameters [23, 24]. These measures assist in determining
the risk level and planning therapeutic interventions. For
more precise prognosis, parameters such as the E/e’ ratio
and tissue Doppler relaxation velocity are also considered.
Elevated values of these parameters can indicate significant
diastolic dysfunction, which may require attention and
possible adjustment of the therapeutic strategy [25, 26].

Assessment of diastolic and systolic function
parameters. Functional parameters such as ejection

fraction (EF), end-diastolic volume (EDV), end-systolic
volume (ESV), stroke volume (SV), and cardiac output
(CO) are crucial for evaluating myocardial condition and
the extent of heart failure [27,28]. EF is used to assess
systolic function of the heart, while EDV and ESV help
evaluate volume changes associated with heart failure
[29,30]. Diastolic function parameters, such as e' (tissue
Doppler relaxation velocity) and the E/e' ratio (the ratio
of peak early diastolic filling to tissue relaxation velocity),
help assess diastolic dysfunction, which can be present
even with preserved EF [31,32]. These indicators are
particularly important for diagnosing early stages of heart
failure and planning further treatment.

Early diagnosis and prognostic strategies.
Early diagnosis of myocardial dysfunction is a key
factor in reducing the risk of cardiovascular diseases in
postmenopausal women. Modern diagnostic methods
allow for the detection of structural and functional changes
at early stages, enabling timely intervention and prognosis
adjustment. One of the mostinformative diagnostic methods
is echocardiography. Three-dimensional echocardiography
provides more accurate data on myocardial morphology
and function compared to traditional two-dimensional
echocardiography. Technologies such as speckle tracking
and tissue Doppler imaging allow for the assessment of
myocardial deformation and detection of early signs of
heart failure, even with normal ejection fraction [20]. This
method is particularly important for identifying subclinical
forms of dysfunction in women who do not exhibit obvious
symptoms of heart disease [21]. Stress echocardiography
is also a valuable diagnostic tool for evaluating myocardial
response to physical exertion. It helps uncover latent
ischemia and assess cardiac functional reserves, which is
crucial for women at high risk of ischemic heart disease
[22]. In addition to imaging methods, biomarkers play a
significant role in early diagnosis. Natriuretic peptides
(BNP and NT-proBNP) are markers of cardiac stress and
are used to assess heart failure risk. Elevated levels of
these peptides in menopausal women may indicate hidden
myocardial dysfunction and increased risk of cardiac
complications [23].

The use of a combination of imaging methods and
biomarker analysis allows for a comprehensive approach
to diagnosis and improves prognosis for women with early
signs of myocardial dysfunction during menopause.

Clinical significance and prognostic optimization

Clinical significance of structural and functional
changes. Effective assessment of functional parameters
not only aids in diagnosing heart failure but also in
predicting its progression. Understanding the significance
of parameters such as e' and E/e' can help in the early
detection of diastolic dysfunction and improve patient
prognosis [33,34]. The clinical significance of structural
and functional myocardial changes in postmenopausal
women lies in their ability to predict cardiovascular
outcomes. Research indicates that structural changes, such
as left ventricular hypertrophy and myocardial fibrosis, are
closely associated with an increased risk of heart failure,
arrhythmias, and sudden cardiac death [24]. Diastolic
dysfunction is the most common functional change in
menopausal women and serves as an early indicator of
heart failure with preserved ejection fraction. Women with
pronounced diastolic dysfunction face significantly higher
risks of hospitalization due to heart failure and increased

mortality [25]. Additionally, changes in myocardial
deformation, such as decreased global longitudinal strain
(GLS), are potent prognostic markers. Women with reduced
GLS have poorer outcomes, even when other cardiac
function parameters remain normal. This underscores the
importance of incorporating advanced technologies for
assessing myocardial deformation in clinical practice [26].
Early diagnosis and active monitoring of structural and
functional myocardial changes allow for the development
of individualized treatment strategies aimed at slowing the
progression of heart failure and improving the quality of
life for menopausal women.

Potential strategies  for  prognostic
improvement. To optimize prognosis in patients with
myocardial dysfunction, a comprehensive approach is
recommended, including regular monitoring of functional
parameters and the application of therapeutic strategies
to correct identified abnormalities [35,36]. For instance,
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medications such as ACE inhibitors, beta-blockers, and
aldosterone antagonists can improve both diastolic and
systolic myocardial function [37,38]. Non-pharmacological

Conclusions

The menopause period is a critical phase in
a woman's life, marked by significant changes in the
cardiovascular system. The loss of estrogen protection leads
to numerous adverse effects on the myocardium, including
structural changes such as hypertrophy and fibrosis, and
functional impairments such as diastolic dysfunction and
reduced cardiac contractility. These changes play a key
role in increasing the risk of cardiovascular diseases and
mortality in postmenopausal women. Early diagnosis of
structural and functional myocardial changes, based on
modern imaging methods and biomarker utilization, is a
crucial step in preventing heart failure. It is important to
note that subclinical forms of myocardial dysfunction often
remain undetected with standard diagnostic approaches,
highlighting the need for more sensitive methods, such as
speckle tracking and tissue Doppler imaging.

The prognostic significance of these changes has
already been demonstrated in several studies, indicating
the need for active monitoring of menopausal women
to identify early signs of cardiac abnormalities. This will
help improve outcomes and prevent severe cardiovascular
complications. This review emphasizes the importance of a

interventions, such as lifestyle modifications, stress
reduction, and physical activity, also play a crucial role in
managing and predicting cardiovascular diseases [39].

can gather specific references for each section and prepare
final text revisions.

Based on the literature analysis, the following
conclusions can be drawn:

1. Effective assessment of both systolic and diastolic
myocardial function is essential for accurate diagnosis
and prognosis of cardiovascular diseases, especially in
menopausal women [26, 27, 30].

2. Parameters such as e', E/e', LVEDV, and LVESV
play a key role in predicting the risk of heart failure and
other cardiovascular conditions [31, 32].

3. A comprehensive approach, including both
pharmacological and non-pharmacological treatment, is
important for improving prognosis and quality of life for
patients [34, 35].
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Tyitingeme

MeHonaysa - MaHbI30bl 20pMOHAAObL JHcaHe PU3UO0I02UsNbIK 632epicmepMeH cunammanamelt aliea emipindeai MaHbi30bl emnei
ke3eH. by e3zepicmep deHeHiy apmypai xcyliesepiHe, coHblH [wiHde ycypek-mamblp scylieciHe acep emedi. MeHonay3adaH KeliiHel kezeHde
acmpozeHOepOiH KOPFaHbIW CepiH HCOFAAMY HCYpeK-mamblp aypyaapbiHbiH, COHbIH [wiHde MUokapd Juc@yHKYUsCbIHbIY 0amy KayniHiH
HoFapulLiaysiHa akesnedi. MeHonay3zadarsl allesndepdezi muokapd OUuCHYHKYUACHL HCYPEKMiH KypblablMOblK dHcaHe HYHKYUOHANObIK
e32epicmepimeH KepiHedi, MblCAbl, CO HCAK KAPbIHWAHbBIH 2unepmpogdusicsl, ubpos xcaHe duacmoaanslk GyHKYUSIHbIH OY3bLIYbL.

Bya e3zepicmep KebiHece COHFbl Ke3eHOepeze OelliH aHblKmaamail duazHo30bl KublHOamaodsl JHaHe CaKMAAFaH WbIFapy
dpakyusicbLmeH Jcypek jcemkinikcizoieiHiy Kaynin apmmuipaduL.

Muokapd JducyHKYusiICbIHbIH Hezi3iHde xcamkaH namog@u3uo02usiblk MexaHusmoepee 3Hoomeautll OUcPyHKYusCobl, peHuH-
AH2UOMEH3UH-A1b00CMePOH XCyleciHiy akmuemeHyl, aunudmep MeH KeMipcyaap aamacyblHuly e3zepyi scamadel. bya gakmopaap Kau
MAaMbIpAAPbIHbIH, KAMMbIAbIFLIHA JHCIHE KAH KbICLIMbIHbIY JHCOFAPbLAAYbIHA biKnaa emedi. Bya o3 kesezinde MuokapOka dcyKmemeHi
apmmulpadbl JHcaHe Hypek dHcemkinikcizdieiniy eputyine viknaa emedi. Muokapd ducgyHKkyusicblH duazHocmukaaayodbly MaHbl30bl achekmici
axokapduoepagus, mazHUMMi-pe3oHaHcmul beliHesey JicaHe KoMnblomepaik momozpagus cusikmol beliHesey adicmepi 6016in Ma6wvL1aObI.
Bya adicmep muokapdmuiy KypblablMOblK JHcaHe PYHKYUOHANObIK e32epicmepin 6aranayra MyMKiHOIK Gepedi, 6y nocmmeHonay3aoarsl
aliesdepde KHcypek-KaH mamblpaapbl KAyniH epme aHbIKMAy YWiH MaHbi30bL.

Menonaysadaru! aliesndepdezi MuokapomulH KypulablMOblK JtcaHe PYHKYUOHAAObIK 632epicmepiHiy 6043caMOblK MAHbI30bIAbIFbIH
MyciHy Jcypek-KaH mamblpaAapsl aypyaapblHbly aa0biH a4y JcaHe nayueHmmepdiy emip cypy canacblH dxcakcapmyouly Kianmi 60/bin
mabeliadsl. 3amanayu duazHOCMUKA/ablK adicmep MeH epme apasadcy nocmMmeHonay3adarbl JHCYpek-KaH mamulpaapul e3zepicmepiHiH
JCAFBIMCBI3 Can0apblH azatimyra kemekmeceol.

Tytlin ce3dep: MeHonay3a, Muokapo oucPHYHKYUSICL, HCYPEK-Mmamblp aypyaapbl, ICMpPO2€H, HypekK deemkinikcisoiei, axokapouozpagusi,
duacmoanelk duchyHKYus, MUOKapo aunepmpopusceoL
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y ’KeHIIIUH B MeHONay3a/IbHOM nepuoze: CoBpeMeHHOe COCTOSIHHE NPO0GJIeMbl

Jep6ucanuna I'A."', YM6etkanoBa A.T. ?, Banbmyxameioa 2K.A. 3, 3emasinckas H.C. %,
Bassnosa JLB. 5, Germanas Marinskis ©

13asedyrowjas kagedpoli o6well epauebHoll npakmuku ¢ Kypcom dokazameabHol MeduyuHsl, MeduyuHckull yHugepcumem Acmaua,
AcmaHa, Kazaxcman. E-mail: derbissalina.g@amu.kz

2 floyenm kagedpul ob6ujeli spaue6HOl NpaKkmMuKu ¢ Kypcom dokazameibHol meduyuhsl, Meduyunckull ynusepcumem Acmana,
Acmana, Kazaxcman. E-mail: umbetzhanova.a@amu.kz
3 Bpau-kapduos02, 8pay hyHKYUOHAbHOU QUuazHOCMUKU 20p0dcKoll noaukauHuku Ne6 Akumama zopoda Acmanbi, Kazaxcmat.
E-mail: balmukhamedova.zhanar@gmail.com
# Accucmenm kagedpbi 06well 8pave6Hol npakmuku ¢ Kypcom dokazameabHol meduyuHsl, MeduyuHckuti ynugepcumem Acmaua,
Acmana, Kazaxcman. E-mail: zemlyanskaya.n@amu.kz
°Accucmenm kaghedpubl 8HympeHHUX 601e3Hell ¢ Kypcom Hedhpoa02ull, 2eMamoa02uu, d11ep20102uu U UMMYHoA02uu, Meduyurckull
yHugepcumem Acmata, Acmaua, Kazaxcmau. E-mail: daka_2015b@gmail.com
¢ [Ipogpeccop BusrvHiocckozo yHugepcumema, HHcmumym kauHuveckol meduyuHul, Kaunuka cepdeuHo-cocyducmuix 3a601e8anutl,
BuswHtoc, /lumsa. E-mail: germanas@me.com

Pe3ome

Menonaysa npedcmasasiem co60il 8axCHbIl nepexodHbIl Nepuod 8 HU3HU HCeHWUHbL, KOMOPbLU Xapakmepusyemcst 3SHa4umeabHbIMU
20PMOHA/ILHLIMU U HUBUO0/I02UMECKUMU U3MEHEHUSIMU. IMU UBMEHEHUS] OKA3bIBAKM 8AUSIHUE HA PA3/IUYHbIE CUCMEMbl OP2AHU3MA, BKAHOYAS
cepdeuHo-cocyducmyto cucmemy. B nocmmenonayzaneHom nepuode nomepsi 3aujumuozo aghghekma scmpozeHo8 npusooum K nogbluleHur
pucka pazgumusi cepdeyHo-cocyoucmelx 3a601e8aHuUll, 8 MoM yucae oucyHkyuu muokapoa. JJuciyHkyus muokapda y jxceHwuH 8 MeHonayse
nposieAsiemcsi KaKk CmpyKmypHbIMU, Mak u (YHKYUOHANbHbIMU USMEHEHUSMU cepdyd, makuMu Kak 2unepmpogust ne8020 xceaydoukd,
@pubpos u Hapywenue duacmou1eckoll GyHKYuu. Imu U3MeHeHUs 4acmo ocmarmcsl HeaamedeHHbIMU 00 N030HUX cMadutl, Y¥mo yC/A04CHsIem
duazHocmuky u yseauuugaem puck cepdeyHoll HedocmamoyHocmu ¢ CoOXpaHeHHoU dpakyuell 8vibpoca.

Ilamodgusuosozuyeckue MexaHusMbl, Jexcawue 6 OCHO8e MUOKAPOUAALHOU OUCPYHKYUU, BKANUANM 3IHOOMEeAUANbHYI0
ducyHKyuwo, akmusayur) peHUuH-aH2UOMeH3UH-A1600CMepoHOB80ll CUCMEMbl, A MAKHce U3MeHEeHUs AUNUOHO20 U y2/n1e800H020 06MeHA.
Imu pakmopsl cnocobcmayrom xHeecmkocmu cocydos U NO8bIWEHUI0 apmepuanbHo2o das/eHus, Ymo ygeauvusaem Hazpy3ky Ha MUokapo
u cnocobcmayem npozpeccuposaHuro cepdeyHoll Hedocmamo4Hocmu. BajcHbim achekmom 8 duazHocmuke MUokapouaabHol duc@yHkyuu
sea510mcsi Memodsl 8U3YANU3AYUU, MAKUE KAK 3X0Kapduozpadus, MazZHUMHO-PEe30HAHCHAS momMoz2padusi U KOMNboMepHasi momoapagusl.
Imu memodsl n0380/5110M OYeHUMb CMpyKMypHble U HYHKYUOHA/AbHbIE USMEHEHUSI 8 MUOKApde, Ymo 8axHO 0/151 PAHHE20 8bls8/1eHUS
cepdeyHo-cocyducmblX pUCKo8 y HeHWUH 8 NOCMMeHONAys3e.

IoHumaHue npozHocMuYecKol 3HAYUMOCMU CMPYKMYPHbIX U (YHKYUOHAIbHBIX USMEHeHUll MUoKapda y JeHWUH 8 MeHonayse
umeem K/o4esoe 3HaveHue 011 npedomepauwjeHust cepoeyHo-cocyoucmsix 3a60/e8aHull U yayqweHus Kavyecmeda JHCU3HU NayueHmok.
CospemeHHble MemoOdbl UAZHOCMUKU U PAHHE20 8MeWdmeabcmada Mo2ym noMo4b MUHUMUZUPOBAMb He2amusHble N0c/1e0cmausi cepoevHo-
cocyducmulx usMeHeHull 8 N0OCMMeHONAy3a1bHOM Nepuooe.

Karoueswie cnoea: menonaysa, Ouc@yHKyusi muokapoa, cepdeyHo-cocyducmule 3a00/€8aHUS, ICMPO2eH, CcepoeyHas
HedocmamovHocmy, sxokapduozpagus, duacmoauyeckas JuchyHKyus, 2unepmpoghus Muokapaa.
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Abstract

Navigating the labyrinth of Autism diagnosis in Kazakhstan can be an arduous journey for families. The scarcity of specialized
professionals, coupled with limited awareness and resources, poses significant hurdles for early identification and intervention. This study aimed
to offer a comprehensive examination of caregivers' experiences in navigating the process of diagnosing autism in their children within the
context of Kazakhstan.

Objective: The overarching aim of this study is to illuminate caregivers' experiences in navigating the diagnostic journey for Autism
Spectrum Disorder in Kazakhstan, shedding light on factors influencing parental decision-making and elucidating barriers faced by families
seeking diagnostic support for their children.

Methods. This study involved a mixed interview of caregivers of children diagnosed with childhood autism, atypical autism, about
difficulties in the process from initial concern about the child’s development to formal diagnosis.

Results. On average, autism concerns emerged at 1.91 years, with specialist contact at 2.19 years. Median diagnosis age was 4.51 years,
taking 2.45 years from concern. Comorbidities included Attention deficit hyperactivity disorder (16.98%), psycho-speech delay (15.09%), and
mental retardation (9.43%). Satisfaction with diagnosis was low (9.43%), yet 41.5% were content. Caregivers struggled with timely diagnosis,
facing awareness and support deficits from specialists and society, along with logistical and psychological challenges.

Conclusion.The study sheds light on the challenges faced by caregivers in Kazakhstan during the diagnosis of autism in their children.
It highlights the delayed age of diagnosis, the prevalence of comorbidities, and the dissatisfaction with diagnostic assistance, underscoring
the urgent need for improved access to timely and effective diagnostic services, as well as enhanced support for caregivers navigating the
complexities of autism diagnosis.

Keywords: autism spectrum disorder, parents’ experience, Kazakhstan.
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Introduction

Autism spectrum disorder (ASD) is a pervasive
developmental condition characterized by challenges in
social interaction, communication, and repetitive behaviors,
persisting across the lifespan [1]. ASD encompasses a
spectrum of conditions, including autism, developmental
disorders, and Asperger's syndrome [2]. Accurate diagnosis
relies heavily on healthcare professionals' proficiency in
identifying ASD's nuanced signs and symptoms, which
typically manifest in early childhood and endure over time
without remission [3]. Timely diagnosis and intervention
are imperative as they facilitate early engagement in
comprehensive interventions aimed at fostering social
adaptation and behavioral correction, thereby enhancing
the prospects for successful integration into educational,
vocational, and social spheres [4,5].

While various diagnostic tools exist, delays in
obtaining a definitive ASD diagnosis often hinder prompt
intervention, prolonging the unmet needs of affected
children [6-11].

Factors contributing to diagnostic delays include
the subtlety and variability of symptoms, limited diagnostic
methodologies tailored for young children, inadequate
awareness among healthcare providers, comorbidities
complicating assessment, dearth of specialized facilities,
and socioeconomic constraints [12].

Families navigating  prolonged diagnostic
processes frequently report diminished trust in healthcare
professionals, leading some to pursue unvalidated
treatments out of desperation [13]. Moreover, a passive "wait
and see" approach by healthcare providers exacerbates
parental distress, amplifying feelings of uncertainty and
distrust. The toll of caregiving for a child with ASD can

Material and methods

Our study involved conducting mixed interviews
with caregivers of children diagnosed with childhood autism
or atypical autism, focusing on the challenges encountered
from the initial concerns about the child's development to
receiving a formal diagnosis. The study was conducted in
the period October-December 2022.

An electronic registration form created in
Google Forms was distributed through neuropsychiatric
dispensaries and public associations related to autism.
The registration form provided informed consent, a clear
description of the purpose of the study, a description of
the benefits and risks of participation, and assurance
that the study would be published without identifying
any participants. The parents who provided consent to
participate in the study completed a registration form. All
participants who completed the electronic registration
form were additionally sent an online form, which
included information such as “Caregivers age”, “Caregivers
nationality”,“Child’s Age”, “Caregivers Education”, “Contact
information”, “Age of the child when the warning signs
were first noticed”, “Age of the child at the first seeking
diagnostic help”, “Age of the child at diagnosis”, “Satisfaction
with diagnostic help” (rated from 1 to 5, where 1 - “not
satisfied," 5-" satisfied”), “Satisfaction with the timeliness of
diagnosis” (estimated from 1 to 5, where 1 - “not satisfied”,
5 - “satisfied”), and “Comorbidities”.

The inclusion criteria mandated a diagnosis of
childhood autism or atypical autism, aligning with prevailing
medical practices in Kazakhstan guided by the International
Classification of Diseases-10 (ICD-10), which designates
child psychiatrists as the sole authority for autism diagnosis

precipitate heightened vulnerability to mental health issues
such as depression and anxiety [14].

In Kazakhstan, as in many regions globally, the
prevalence of ASD is rising, though discrepancies in data
integrity persist due to inconsistent collaboration among
governmental entities. The Ministry of Health has noted a
substantial increase in reported cases of ASD, prompting
initiatives for enhanced screening technologies to facilitate
early identification [15]. Official figures from the Ministry
of Education indicate thousands of diagnosed cases, yet
unofficial estimates suggest a much higher prevalence,
indicative of systemic discrepancies [16,17]. Compounding
this challenge, medical reporting practices often conflate
ASD with other mental health conditions, further obscuring
accurate prevalence estimates [18].

Diagnosis of ASD in Kazakhstan is restricted to
psychiatrists and typically occurs after the age of four,
potentially delaying access to early interventions critical
for optimal outcomes. Placement of children with ASD
in institutions for individuals with mental or intellectual
disabilities has been commonplace, underscoring historical
challenges in providing appropriate care and support
[19,20].

Early research underscores caregivers' observations
of early warning signs in their children, often met with
hesitancy to seek medical evaluation due to perceived
barriers in the healthcare system [21].

The overarching aim of this study is to illuminate
caregivers' experiences in navigating the diagnostic journey
for ASD in Kazakhstan, shedding light on factors influencing
parental decision-making and elucidating barriers faced by
families seeking diagnostic support for their children.

in children.

The study was conducted in accordance with
the Declaration of Helsinki and approved by the Ethics
Committee of Karaganda Medical University (protocol code
2).

Fifty-three families meeting the inclusion criteria
completed the electronic registration form and consented
to participate. Direct participation in interviews was limited
to mothers.

Following completion of the registration and online
forms, interviews were scheduled at mutually convenient
times. Interviews were conducted via phone, video calls, or
messenger services, with consent obtained for recording.
Transcription methods included manual transcription,
dictaphone recording, or saving voice messages as
electronic files. All audio recordings were transcribed into
written text.

During the interviews, caregivers narrated their
experiences from the initial observation of warning signs
in their child's development to the eventual diagnosis.
Researchers posed clarifying questions to elicit detailed
responses. The interview text was coded using an iterative
process involving group coding and thematic analysis.
The research team collectively reviewed and analyzed
transcripts, assigning codes to individual members.
Frequent formulations were identified and grouped into
categories, which were then organized into broader themes,
including "Initial concerns,” "Path to diagnosis," and
"Difficulties during the diagnostic period” (Table 1).
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Table 1 - Themes and citation examples

Theme
Themes A .
An exemplary citation from caregivers
When my son was already more than two years old, he did not respond to his name at all, as if he did not know him.
“Despite the fact that I read about autism and was somewhat aware, for a long time I could not accept that the fact that my
Initial concerns child is constantly obsessed with TV and jumping in front of it is not the norm”
“Up to a year and a half, she developed, like all children, even somewhere ahead of her peers, but she didn’t speak at all,

and closer to 2 years, a regression began, which went so gradually that it seemed just a manifestation of character”

“When I suspected that something was wrong with my daughter, the first thing I thought was that we need to see a
The way to neurologist”
diagnosis “When I first heard about autism on TV, I immediately began to check the information on the Internet and realized that a

psychiatrist could most likely help us”
“At 2.5 years old, when contacting a neurologist, the doctor said that absolutely everything is fine with the child,
. . as he is interested in the toys in the office. Therefore, we left completely calmed down and lost another year.”
Difficulties
during the “When a child was diagnosed with ASD, it was a blow to me, and I fell into depression”
diagnostic
period “Everyone around me was advised to send the child to kindergarten.
It was thought that communication with other children would help the development of speech. However, the problem was
that due to child did not understand the addressed speech, not a single preschool accepted us.”

Descriptive statistics of the online form data were

Results

The mean age of the study participants was 36
years (SD=5.94). The national structure of the interview
participants was as follows: 35 Kazakh people (66.03%), 13
Russian people (24.52%), and other nationalities, including
Germans, Tajiks, and Ukrainians; there were 5 people
(9.43%). Among the participants in the study, 27 people
(50.94%) had higher education, 18 (33.96%) had secondary
education, and 8 people (15.09%) had postgraduate
education.

On average, initial concerns regarding the child's
development were noted at 1.91 years of age (SD = 0.54),
ranging from 1 to 3 years. The mean age at which caregivers
first contacted a specialist about their child's development
concerns was 2.19 years (SD=0.8). The minimum age at the

Walking disorders

Arranging toys in rows

Sleeping disordes

Repetitive Behavior or interests

Disinterest in surrcundings

Lack of interest in interacting with other children
Avoidance or does not mantain eyecontact
Lack of response to name

Speech disorders

carried out.

first visit to the specialists was 1 year, and the maximum
age was 4 years. The median age at final diagnosis was
4.51 years (SD=1.52), the maximum age was 8 years, and
the minimum age was 2 years. The mean number of years
that elapsed from the moment of the first visit to specialists
with initial concerns until the final diagnosis was 2.45 years
(SD=1.72). The minimum period was 1 month, and the
maximum was 6 years.

The presence of comorbidities was observed in
22 children, 16.98% of whom had comorbidities due to
attention deficit hyperactivity disorder (ADHD), 15.09% of
whom had comorbidities due to psycho-speech development
retardation, and 9.43% of whom had comorbidities due to
mental retardation.

I 15
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I 25

—  — JEF
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I 56
I 32
I 40
I 5
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Figure 1 - Prevalence of warning signs as reported by study participants

11 study participants (20.75%) were not satisfied
with the impact of diagnostic assistance, and only 5 people
(9.43%) were satisfied with it. Most of the participants (22
people, 41.5%) were satisfied with the diagnosis of their
children; only 2 (3.77%) were satisfied, while 16 (30.19%)
of the participants were not satisfied.

Figure 1 depicts the frequency of warning signs that
alerted caregivers to potential development issues with
the child. Primarily, caregivers reported speech disorders,
wherein the child either exhibited delayed speech
development or lacked speech entirely: “The first thing that
made me think that something was wrong was when [ saw

the child, who was younger than my son for more than half a
year, carry out such commands as, for example, “take off your
hat." While my son didn’t understand me at all." Moreover, in
the majority of cases, caregivers expressed concern over the
child's lack of response when called by name.

All warning signs observed in the children were
identified by their caregivers, who subsequently confided
their concerns with relatives and friends. This sharing of
apprehensions served to seek support and solicit advice
on how to proceed. Remarkably, within the social circles
of these families, similar unsettling symptoms were noted,
notably speech delays or complete absence thereof.
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Figure 2 - Health providers’ response to parents' concerns about the child's development

Nonetheless, caregivers uniformly recounted
receiving reassurance and counsel advising against further
action, often rationalized with statements such as, "Why
label the child when everything seems fine? Perhaps
he's just being a bit spoiled." The individuals around the
caregivers commonly advised them to enroll the child in
preschool, suggesting that exposure to other children would
encourage speech development and instill discipline. Within
the study cohort, caregivers perceived the child's anxious
behavior as typical, while preschool staff highlighted
potential developmental disorders. Despite initial advice to
"Wait and See," parents proactively sought specialist input
at the first inkling of concern. In determining whether their
child's behavior and development were typical, parents
predominantly relied on internet resources and discussions
with other parents of children with developmental disorders
via various messenger platforms.

Caregivers noted that despite their children
undergoing routine psychophysical development screenings
required for preschool enrollment, healthcare providers did
not identify any alarming signs.

Caregivers primarily sought consultations from
private pediatricneurologists, expressingalack of confidence
in neurologists at public primary care facilities. As one
caregiver recounted, "When we visited the neurologist at
our local clinic when our child was 3 years old, we were told
it was premature and that the child was too young." Instead,
we were advised to enroll the child in preschool." Another
caregiver shared, "We were prescribed sedatives and
reassured that our child, exhibiting self-harming behavior,
was simply hyperactive and would outgrow it by age 7."

Children were frequently diagnosed with language
delay, with the focus primarily on speech initiation and
development, while behavioral issues were often dismissed
as a transient phase the child would eventually overcome.
Ultimately, child psychiatrists were responsible for final
diagnoses, despite caregivers harboring significant biases
and concerns about psychiatry. As one caregiver expressed,
"I was apprehensive about the potential impact on his future,
such as employability," and another admitted, "I feared
the possibility of my child being prescribed psychotropic
medications."

However, in Kazakhstan, obtaining disability
benefits, which could offset some expenses for costly

interventions, necessitated a psychiatrist's evaluation,
prompting caregivers to engage with them. Despite initial
reservations, most caregivers found solace in receiving a
definitive diagnosis, providing clarity and understanding
of their child's condition. Yet, when evaluating satisfaction
with the diagnostic journey and the timeliness of diagnosis,
the majority of caregivers expressed dissatisfaction or
remained neutral.

Figure 2 illustrates the primary challenges
encountered by participants in our study while seeking
diagnostic care." The primary challenge faced by caregivers
was the perceived lack of acknowledgment of the severity
of their situation by specialists. As one caregiver lamented,
"l believe the worst mistake is to placate a mother when
diligent action is required." Many specialists were found to
be unaware of autism spectrum disorder (ASD), hindering
their ability to provide appropriate guidance, thereby
exacerbating caregivers' mistrust of the medical system. "We
sought assistance, but it was not forthcoming," one caregiver
expressed, reflecting on their frustration. Concerns about
potential adverse effects of medications further fueled
caregivers' withdrawal from seeking help.

Furthermore, parents reported a lack of support
from their social circles and family members, who
often dismissed their child's condition due to outward
appearances of health. Additionally, the accessibility of
diagnostic services was impeded by challenges associated
with the child's behavior. Some caregivers found it daunting
to venture outside with their children, let alone endure
long waits to see healthcare providers. Private specialists
were also overwhelmed, resulting in lengthy waiting lists
extending for months.

The psychological well-being of caregivers emerged
as a paramount concern. "My peers blame me for spoiling
him, while doctors accuse me of neglecting my child and
realizing the issue too late. I'm at a loss," one caregiver
expressed, highlighting the emotional turmoil experienced.
"It appears that parents require psychological support
foremost, followed by assistance for the child. By delaying
recognition of the problem, we rob the child of valuable
time," another caregiver emphasized, underscoring the
urgent need for holistic support.
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Figure 3 - Primary challenges encountered by caregivers while seeking diagnostics

Discussion

This study investigated the journey of caregivers
towards the diagnosis of Autism Spectrum Disorder (ASD)
in Kazakhstan and the challenges encountered. The primary
issues were examined from the perspective of parents.

Our findings indicate that the mean age at final
diagnosis was 54.12 months, aligning closely with the global
average age at ASD diagnosis reported in a meta-analysis of
35 studies from 35 countries (50.12-70.83 months) [22].

The average duration between the initial referral to
a specialist due to concerns and the ultimate diagnosis was
29.4 months, with some studies reporting periods exceeding
2 years [23]. The average age at which parents recognize
their child's warning signs (1.91 years) is very close to the
1.7 years reported in a large study of parental experience in
diagnosing autism in children in the United Kingdom [24].

Every fifth participant in our study was absolutely
dissatisfied with the diagnostic care provided to them, and
approximately 30% of participants were not satisfied with
the age of diagnosis. Reducing the time that passes from
the time parents first express concerns about their child's
development to the time they are diagnosed with ASD is an
important step toward improving the parenting experience.
It is important to recognize that in some cases, clinicians
are simply unable to give the child an accurate diagnostic
assessment at an early stage; therefore, reassessment at
regular intervals is necessary. Further research is needed to
better understand how services are structured and organized
to quickly and timely assess children with suspected ASD.

In our study, Attention Deficit Hyperactivity
Disorder (ADHD) emerged as the most common
comorbidity in children with ASD, contributing to diagnostic
delays. Symptoms of ADHD may divert attention from ASD,
delaying diagnosis, as anxiety symptoms are often attributed
to ADHD [25].

As in other studies, parents pay the most attention
to the development of the child's speech [26]. There is
evidence that speech development disorders in children are
a marker of increased vulnerability to the development of
ASD, which suggests that both parents and medical workers
should always pay attention to these kinds of complaints and

not waste time waiting for the child to speak on the way to
kindergarten [27].

In our study, we found that parents first turn to
pediatric neurologists. Another study that presented the
results of a survey of parents of children with autism in
Kazakhstan reported that 73% of parents first turned
to neurologists [28]. The final diagnosis was made by
psychiatrists, as parents turned to them to obtain the right
recommendations and conclusions for disability registration.
However, research recommends a multidisciplinary
approach for diagnosing ASD. It is important that these
multifaceted assessments be performed by clinicians who
have extensive experience in standardized testing of children
and who have specific knowledge of ASD assessment [29].

Additionally, an extremely important point is
to increase awareness of ASD among health providers
who conduct routine screening of the psychophysical
development of young children in Kazakhstan. After all,
according to the results, most parents reported that no
alarming symptoms were noticed during routine screenings.

When parents express their concerns during a
child's examination, healthcare professionals should listen
to and act on this information using ASD-specific screening
rather than reassuring parents [30]. At the very least, if a
waiting period is determined to be the best course of action,
practitioners should establish a "wait and see" in which
parents are given a certain amount of time to observe under
the clear direction of the provider. If there is no improvement
in development after this period, it is very important to refer
such children for a comprehensive examination. Given the
public health emergency posed by ASD and the long period
between the first parental problems and a diagnosis of
autism, there is an urgent need to improve methods for the
early detection of ASD in Kazakhstan.

The small number of participants who volunteered
to participate in the study is a limitation of this study.
An examination of the demographics of the participants
revealed that the views presented in this survey mostly
reflected those of mothers with mostly college degrees.
Another limitation of the sample was the small number of
parents who participated in the study from various regions
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of Kazakhstan, preventing the reliable assessment of
regional differences. Furthermore, with any self-sampling,
it is impossible to determine whether the experience of
those who completed the interview differed from that of

Conclusion

In conclusion, this study provides valuable insights
into the diagnostic journey of caregivers of children
with autism in Kazakhstan. It reveals significant delays
in diagnosis, with caregivers encountering numerous
challenges, including comorbidities, dissatisfaction with
diagnostic assistance, and a lack of awareness among
specialists.

Addressing these systemic challenges requires
a multifaceted approach, including expanding training
programs for diagnosticians, enhancing public awareness
campaigns, and improving the availability of affordable
services nationwide. By fostering a more inclusive and

nonrespondents. Those who had a particularly excellent or
negative experience looking for a diagnosis for their child
were more likely to complete this interview.
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Tyitingeme

Kasakcmauoarel aymusmoi duazHocmukaaay snabupuHmivde wapaay omeéacwLiap yYwiH KublH 20a 60/ybl MYMKiH. ApHaiibl
daitibiHdaaran mamaHdapdbly — a30biFbl, Haykacmapowly Xxabapodap/vlk deHeelliHiH memeHOizl, epme aHbIKMAY JXCaHe apaaacy ywiH
atimapavikmail kedepzisnep mydvipadsl.

Bya 3epmmeydiy Hezizei makcamel - KazakcmaHdarel aymu3m cneKmpiHiy OY3blLayblHbIH OUAZHOCMUKAALIK HCOAbl Mypasbl
ama-axaaaposly madxcipubeciHe capblk mycipy, ama-aHaaapobly wewim KabbL1daysiHa acep ememiH dakmopaapra 0eH KOH JicaHe
duazHocmukablK K010ay i30ezeH oméacwlaap ycaHe 6a1a1apsl ywiH kesdecemin kedepzinepdi myciny.

9ddicmepi. By 3epmmey 6anaablK WAKMAFLl qymu3M, amunmi qymum 0uazHo3bl KOUbLAFaH 6a/1a1apibly ama-aHaaapblMeH
6a/1aHbIH 0aMybl Mypabl 6acmanksl a1ayoaywbLibiKmapdaH pecmu duazHosra deliiHel ydepicmezi KublHObIKmap mypa/vl apaaac adicne
aHbIKMAyFra 6arblmmaarai cyx6ammaposl KAMMblObL.

Hamuoiceci. 3epmmey mo6uiHda aymusm npobsemasapsl opmawa asaranda 1,91 xcacma, an mamaura sxcoadama 2,19 scacma
natida 6oaraHul 6eszini 6040l [JuazHo3 Koliblaranda opmawa xcac 4,51 scacmol Kypadel. Kocbimwa aypyaapra 3eliiH manwblabFblHbIH
2unepakmusminiziniy 6y3sviayst (16,98%), axwia-otidbly apmma Kaaywt (1509%) siaHe akbli-olidsiy apmma kaaywl (9,43%) sxcamaodel.
JuazHosra kaHarammaHywblaelk OeHeelii  6ipwama memeH (9,43%), Odezenmen pecnondenmmepdin 41,5% OuazHo3 Koo canacbiHa
KAHarammaHraH ekeHi aHblkmasadel. Kamkopwwinap mamaHdap MeH a/eymMemmik OpMaHblH XxabapoapavlFel MeH K0/10ayblHbIH
Jicemicneywinieine, cCOHOAt-aK 102UCMUKAIbIK HCIHE NCUXO002USbIK KUBIHObIKMAPFA man 60/1uin, dep ke3iHoe duazHo3 KordblH KewizyimeH

Kypecyde.
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KopbimbiHobl. 3epmmey Kazakcmandarsl 3aHObl 6KindepdiH 63 6asanapbiHdarbl aymu3moi duasHocmukaaay KesiHoe kaHoal
KublHOblKmapra man 604ambiHbIH Kepcemedi. KublHOblkmap 0uazHOCMUKAaHbIY KewikmipinyiH, Kocelmwa aypyaapdel mapaaybliH
JHcaHe JUazHOCMUKAJ/bIK KOMeKKe KaHarammaHy deqezeliiHiy memeHdiel cekindi mycmapdsl Kammoldbl. Jlep kKe3iHde dxcypeizinzeH dHcaHe
muimdi duazHocmukablk Kblamemmepee Koxcemimdinikmi xcakcapmyodsly e3ekmi Kaxcemminicin kepcemedi. CoHdali-ak aymusm
duazHOCMUKAcCbIHbIH KypOdeai macenenepin 3epmmelimiH KAMKOpUWbLAapFa Koa10dayodwl Kywelimeoi.

TytiiH ce3dep: aymuszm cnekmpiHiy 6y3blaybl, ama-aHa madxcipubeci, Kasakcmat.
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Pe3wome

[Ipeodosaenue caoxcHocmell duazHocmuku aymuama e KasaxcmaHe npedcmassasem co60ll 3HauumesabHoe ucnblmaHue O0Js
cemell. Hedocmamok Keaauguyupo8aHHbIX cneyuaaucmos, 02paHuyeHHAass 0c8ed0MAEHHOCMb U HEX8AMKA Pecypcos8 co30aim cepbe3Hble
npensimcmeus 0/151 CB0e8PEMEHHO20 8blSI8/IeHUS pACCMPOLICMBA U HAYa/1a BMewamesibcmad.

LJeav uccaedosanus: uzyvums onsim podumeietl, npoxodsawux npoyecc duazHOCMUKU paccmpoticmed aymucmu4ecko2o cnekmpa
6 Kaszaxcmane, onpedeaums pakmopul, eausiioujue Ha npuHsmue peweHull CembiMu, U 8blsi8UMb OCHOBHblE 6APbEPLl, C KOMOPbIMU OHU
cmaJskKueawmcs 8 noucke duazHocmuyveckol homouwu 0.1 ceoux demeil.

Memodvl. Hccaedosanue 8ka04an0 npogedeHue Nnoycmpykmypupo8aHHbIX UHMeEpEblo ¢ podumensimu demetl, KOMopbiM Oblau
nocmas./ieHbl duazHo3bl demckull aymusm u amunuyHuLil aymusm. KHmepewio kacaaucb mpyoHocmell, komopble podumeau Ucnblmsl8aau om
MOMeHMa 803HUKHOBEHUsl NepabIX N0003peHUll 0MHOCUMeabHO pa3sumusl pebeHka 0o noy4eHus opmantbHo20 dud2Ho3d.

Pe3yabmamel. CpedHuli 8o3pacm, kozda podumesau 8nepssle Ha4aau 6ecnokoumascsi o pazgumuu ceoux demetl, cocmasua 1,91 2oda,
a obpawjeHue 3a npoheccuoHa bHOU nomMowbo npoucxoduso 8 2,19 2oda. [luazHos sice cmasuscs 8 cpedHem 8 sospacme 4,51 2oda. Cpedu
conymcmgyrujux 3a601e8aHuUll 6bL1U 8bls8AeHbl CUHOPOM depuyuma eHUMAHUS U 2unepakmusHocmu (16,98%), 3adepoicka ncuxopeuesozo
passumus (1509%) u ymcmeenHass omcmanocms (9,43%). Tonvko 9,43% podumesetl 8bipazuau yo08/.1emeopeHHOCMb NpOYeccoM
nocmanosku duazHo3a, 8 mo epems kak 41,5% ocmasauck do80nbHLI NoAYHEHHOU noMowblo. Podumeau cma/akuganuch ¢ MHOXIECmMeoM
npensamcmautl, cpedu KOmopblx 6bL1U HedoCMamo4Has 0cedoMAeHHOCMb U N000ePIHCKA CO CMOPOHbI Cheyuaiucmos u obujecmea, a makaice
J102ucmuyeckue U ncuxo/102u4eckue mpyoHocmu.

Buvigodul. JJanHoe uccaedosaHue noduepkugaem cepbesHble npobseMbl, ¢ KOmopulMu cmajakusaiomces cemvu 6 Kasaxcmahe npu
duazHocmuke aymuamay ceoux demeti, 8K104ast N030HUL 603pAcM NOCMAHOBKU QUA2HO3d U 8bICOKYH pACNPOCMPAHEHHOCMb CONYMCMeyuux
paccmpoticme. OHO makdce akyeHmupyem @HUMAHUe Ha HeydosiemeopeHHocmu podumesell Kayecmeom OuazHOCMu4eckol nomowu u
Heo6xodumocmu yay4uleHust docmyna K c80e8pemMeHHbIM U 3PPHeKMuUBHbIM Ycay2am, a makdice ycuaeHus noddepicku podumeaell 8 npoyecce
duazHocmuku.

Karouesvle cnosa: paccmpoﬁcmea aymucmu4eckoeo cnekmpa, podumeﬂbcr{uﬁ onbim, Kazaxcmat.
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Abstract
The issue of insurance for clinical trial participants is one of the important factors in creating a “safe” research ecosystem. Clinical

trials may encounter adverse outcomes, and researchers are focused on maintaining a balance between the safety of study participants and the
bureaucratic obstacles in the legal aspect of the path to scientific discoveries

Objective. Develop recommendations for improving Kazakhstan's clinical trials insurance system based on the analysis of best practices
conducted.

Methods. Analysis of the experience of 14 countries on issues of insurance of clinical trials according to 3 parameters: stability of the
insurance institution; regulation of the insurance issue; mechanism for reimbursement of insurance payments; and tariff policy.

Results. Each country has its own standardized protocols and requirements for clinical trial insurance. Some countries make insurance
"mandatory” by enshrining it in law (most European countries), while others make it advisory (USA, UK). Two forms of research insurance
are practiced: "liability" of initiators and "accident” insurance for participants. Approaches to determining insurance limits also differ - some
cover only insurance payments upon completion, while others set minimum coverage for an insured event. In Kazakhstan, a norm is regulated
that obliges participants in clinical trials to be insured, but there is no mechanism, rules, or requirements for the process. The lack of clear
requirements for the content of the document on life and health insurance for research participants is a barrier for sponsors.

Conclusion. Based on the experience of international practices, it is necessary to consolidate a national model of insurance for clinical
trials in Kazakhstan. The key aspects for promoting the clinical trials insurance system at the political level in Kazakhstan are the definition of
insurance, insurance event, amount of insurance payments, insurance rates, the procedure for paying the insurance premium, the procedure
for concluding the contract and its term, rights, and obligations of the parties to the contract and insured persons, the procedure for making
insurance payments.
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Introduction

Insurance is a critical component in clinical
research, serving both as a regulatory requirement and a
safeguard for participants. According to the Declaration of
Helsinki, established by the World Medical Association, the
welfare of participants in research involving human subjects
is paramount. This principle mandates that researchers take
all necessary measures to minimize potential adverse effects
on participants’ physical, mental, and social well-being [1].

In today's global environment, with the observed
growth of clinical trials (from 2,408 trials in 1999 to 54,952
in 2022), insurance plays a pivotal role in establishing a
"safe" research ecosystem. This growth underscores the
necessity of ensuring that the principle of benefit outweighs
risk for study participants [2]. Clinical trials may encounter
adverse outcomes, as, for example, in studies with fialuridine
drugs (NIH, USA, 1993), TGN1412 (TeGenero, UK, 2006),
the results have significantly influenced changes in the rules
and procedures governing clinical trials [3-4].

Countries are focused on developing affordable
clinical research insurance systems that balance participant
safety with legal and bureaucratic challenges in pursuing
scientific discoveries. Sustainable insurance, which ensures
the protection of research subjects' rights in cases of harm,

Methodology
The clinical trials insurance systems of the USA,
European countries (Germany, Sweden, Switzerland,

Sweden, France, etc.), Russia and others (n=14) were
analyzed. The assessment was carried out following the
analytical scheme based on a set of relevant (significant)
parameters: sustainability of the clinical trials insurance
institute; regulation of the clinical trials insurance issue;

has been shown to impact patient recruitment and boost
interest in participation positively. The approach to clinical
research insurance; the level of regulation of the issue; the
amount of insurance payments, premiums; the judicial
mechanism, and the claim process differ from country to
country. On the one hand, countries implementing a national
insurance system demonstrate a commitment to the
development of the clinical research market, on the other
hand, this is a barrier to international research, leading to
financial costs on the part of the sponsor.

For Kazakhstan, the clinical research insurance
system is not fully regulated, and today sets an important
task for the country's politicians - to create sustainable
conditions for the promotion of clinical research, including
international ones. While Kazakhstan’s legislation mandates
life and health insurance for participants in clinical research,
the mechanisms for implementing this requirement remain
underdeveloped. This gap hinders the creation of a robust
environment for clinical research and limits the country’s
ability to attract and facilitate international studies.

The objective of the review is to develop
recommendations for improving the clinical trials insurance
system in Kazakhstan based on the analysis of best practices.

mechanism for reimbursement of insurance payments with
the establishment of presentation periods; and tariff policy
in terms of determining the amount of insurance payments.
The study materials were national regulatory legal acts,
industry standardizing documents, and original articles on
the issue under study over the past 3 years.

International practice of clinical trial insurance

In alignment with the standards of good clinical
practice (GCP) in conducting clinical trials, countries adhere
to the implementation of insurance policies at the national
level. Each country has its standardized procedures for
insurance and liability coverage related to clinical trials
(Table 1). Some countries give insurance a "mandatory"
("permitted") character, securing it at the legislative
level, as in most European countries, other countries - a
recommendatory ("non-admission") (USA, UK). Two forms
are practiced: - insurance of "liability” of the initiators of
the study (sponsor, research team) and "from accidents”
of the participants in the study. Approaches to determining
insurance limits also vary - some require the initiators of
the study to cover only insurance payments upon the fact,
while others establish minimum coverage levels for insured
events.

1/3 of the clinical trials market is in the United
States and remains one of the main sources of global
research [5-6]. In the United States, clinical trials insurance
is not mandatory (“non-admitted”) and is provided within
the framework of the existing health insurance system
(Affordable Care Act), and covers routine costs of medical
care (visits to health workers, standard treatments,
laboratory tests, supportive therapy, etc.) [7]. Since 2020,
the Clinical Treatment Act (H.R. 913) has been passed in
the United States, which requires all federal programs to
cover routine costs associated with qualifying clinical trials
(Phase [, II, 111, or IV) that are conducted in connection with
the prevention, detection, or treatment of cancer or other
life-threatening conditions [8].

According to experts (D. Brettler et al, 2022),
clinical trials conducted in the United States have a certain

flexibility in the development of insurance programs. [9].
Typically, insurance policies are issued for 12 months,
covering the anticipated activities of the sponsor within
that timeframe. US companies conducting clinical trials
involving humans outside the country face several
problems: differences in insurance regulations, insurance
payment mechanisms, and other processes in countries
with their insurance systems. An important problem for
the US insurance system is the lack of national standards
for compensation for damage associated with clinical trials,
which leads to denials of insurance for clinical trial subjects
because the service "clearly does not meet the established
standard of care."

Some U.S. states (including Pennsylvania and New
Jersey) have "comparative negligence" statutes that 1) limit
the amount of damages a research subject can recover if the
research subject is partially responsible for the damages;
and 2) allow a research subject to sue a party that is only
minimally responsible for the damages [10].

The European experience of insuring subjects
of clinical trials is related to the adoption in 2014 of the
European Union Regulation on Clinical Trials No. 536/2014,
which notes the responsibility of EU Member States (Article
76) for compensation for any harm caused to a subject as
a result of his participation in a clinical trial conducted on
their territory [11]. Along with this Regulation, individual
national standards for insurance systems have been
defined in the EU Member States. Approaches to ensuring
participants in clinical trials vary, despite the general
principles. This variation can be a barrier to conducting
international clinical trials, as the lack of a unified insurance
mechanism increases bureaucracy and extends the time
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required to obtain necessary permits. Characteristic
features of the insurance system in the EU Member States
are the mandatory availability of insurance coverage for
study participants [12]. Insurance is intended to provide
compensation for any harm caused to the subject’s health
as a result of his or her participation in a clinical trial, and
in practice insurance companies pay compensation only for
specific damages incurred - the cost of treatment and loss of
ability to work. Exclusions include worsening of pre-existing
health problems unrelated to participation in a clinical trial;
intentional harm to health caused by participants or the
research team; and the event of withdrawal from the trial.

The insurance must cover the period from the
inclusion of the first patient (screening) to the last visit, and
also take into account the extended reporting period - the
period during which the insurance company can be notified
of harm caused to the research subject (in Germany - up to
10 years, in other countries - from 3 months to 10 years, and
for studies involving children - more than 10 years).

The cost of clinical trial insurance is not set at a
flat rate but varies based on several factors: risk (studies
using non-invasive medical devices have lower costs than
studies involving surgical interventions); duration of the
clinical trial; number of study subjects; cohort of subjects
(children and subjects with severe pre-existing diseases
increase the cost). The cost of insurance is estimated from 5
to 30 thousand euros per clinical trial (average value - 17.5
thousand euros).

In Germany, Austria, and the Netherlands,
participants in clinical trials are subject to compulsory
accident insurance, while the systems of the Czech Republic,
France, Greece, Portugal, Spain, and Poland are based on
compulsory “liability” insurance for those conducting the
trial, although the amount of insurance is often not fixed by
law. In the UK, the insurance mechanism is voluntary, but
in practice accident insurance is always required regardless
of fault.

One of the first countries in the European Union
to introduce insurance in clinical trials is Germany (since
1978), compared to all EU countries (since 1985). Insurance
in Germany is issued in favor of the participant in the clinical
trial with an insurance company authorized to operate in
an EU member state. Insurance issues are regulated by the
German Pharmaceutical Products Act (AMG) for medicinal
products and the German Medical Devices Act (MPG) for
medical devices [13]. Many sponsors also issue insurance
for cases for which insurance is not required by law, for
example, for new methods of examination and treatment
[14]. A mandatory condition is a reasonable proportionality
of the volume with the risks associated with the clinical trial
(in the event of physical injury, deterioration in health, and
death), and the minimum insured amount is 500 thousand
euros per subject and at least 5 million euros per study
protocol. Germany is also one of the EU countries that
provides insurance for research using radioactive materials.
The amount of the insurance premium is determined taking
into account the medicinal product, the phase of the clinical
trial, the number of study subjects, and the amount of
the insurance sum, and ranges from 30 to 400 euros per
volunteer [15].

Since the adoption of the Federal Law on Research
Involving Human Participants (HRA) in Switzerland in
2014, the minimum insurance amount is set depending on
the categorization of research projects involving humans
depending on the degree of expected risk to the participants
(A, B and C): for risk class A (registered medicinal products,

bioequivalence) no payments are made, for class B the
amount for an accident (bodily injury) is 250 thousand
euros (3 million euros per protocol), and for class C (for
unregistered medicinal products) - 1 million euros (per
protocol - 10 million euros) [16,17]. Damage that occurs
during the term of the insurance policy is subject to
insurance, and the extended coverage period is 120 months
after the termination of the clinical trial. The amount of
insurance premiums in Switzerland varies and depends on
the number of participants, in the study, while the minimum
value always remains reserved [18,19].

The Austrian clinical trial insurance system is
regulated according to the industry standard Medicines
Australia Guidelines for Compensation for Injury Resulting
from Participation. This system, akin to practices in
other countries, determines the amount of insurance
compensation based on the nature, severity, and persistence
of the harm sustained. The minimum insured amount for an
accident under the protocol is 3.5 million euros per study
protocol or 500 thousand euros for study participants [20].

The insurance system in Spain (Art Royal Decrece
561/1993) makes the sponsor responsible for taking out
civil liability insurance, according to which, in the event
of failure to fully cover damages, all participants in the
study (the clinical trial organizer, the principal investigator,
and the head of the clinical site) are jointly and severally
liable, regardless of fault, for damage caused to the health
of the clinical trial subject (during the study and for one
year after its completion), as well as for economic damage
directly arising from such damage [21,22]. Limitations on
compensation are noted in relation to harm caused to the
health of the subject if it is inherent in the pathology being
studied or is part of the side effects of the drug prescribed
for the specified pathology, as well as the development of
the disease itself as a result of the ineffectiveness of the
treatment. The minimum insured amount of civil liability
in Spain is 30 million monetary units of the local currency
(equivalent to 1,775.0 thousand dollars) for each study
subject, in the form of a one-time compensation [23]. In the
event that such compensation is established as a permanent
or increasing annual income, the coverage limit of such
insurance will be no less than 3 million monetary units of
the country's currency per year (177.5 thousand dollars)
per subject of the clinical trial.

A difference is the Swedish experience, where there
is no statutory regulation on insurance, but the Swedish
Medicines Association provides sponsors with insurance
through a group mechanism [24]. This mechanism provides
insurance limits on a group basis, so that companies share
the limits within the pooling agreement, rather than having
a specific limit for their specific trial. With this approach,
insurance payments depend on an adequate policy for
setting limits available at the time of the claim. This approach
may result in claims against the sponsor of one clinical trial
leaving other sponsors without sufficient protection.

In the UK, clinical trial insurance policies are
optional and are available in two ways: Fault Policies - legal
costs, expenses, and compensation awarded to litigants as a
result of negligence or lack of due care; and Non-Negligent
Harm - compensation is paid following guidelines to
participants who have suffered harm [25]. This insurance
must demonstrate a causal relationship to the harm. The
Association of the British Pharmaceutical Industry (ABPI)
has published guidance setting out the distinction between
compensation for Phase I (healthy volunteers) clinical trials
and Phases I, 111, and IV.
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These guidelines apply to all clinical trials since
2015. For Phase I clinical trials that do not involve direct
therapeutic benefit to the subjects (healthy volunteers and
patient volunteers not suffering from the target disease),
warranties and legal obligations to pay compensation in the
event of harm arising from participation in the clinical trial
are required. Compensation is provided for personal injury
arising from negligence on the part of the research team,
defect in service (failure to meet safety expectations), and
other causal relationships. The amount of compensation
is calculated based on the amount of damages normally
awarded for similar harm by an English court if liability is
accepted. Compensation may be reduced to the extent that
the volunteer is partly responsible for the harm (or if the
volunteer has received equivalent payment for such harm
under any insurance policy taken out by the company in
favor of the volunteer). The recommended minimum level
of insurance cover (since 2012) is set at £5 million in total
per protocol for first-in-human studies, reducing this to a
minimum of £2,5 million in total per protocol for other types
of studies [26]. The standard for the duration of insurance
coverage (recommended) is up to 3 years after completion
of the study.

For Phase II, 111, and IV trials, the Association of the
British Pharmaceutical Industry advocates a simple and
expeditious procedure for the provision of compensation
for harm arising from participation in clinical trials [276].
Although there is no legal obligation, compensation
should be paid to trial subjects who suffer physical injury
(including death). Compensation should be paid if, on the
balance of probabilities, the harm was attributable to the
administration of the investigational medicinal product
(except in Phase IV) or to any clinical intervention or
procedure covered by the trial protocol, and only for the more
serious harm of a long-term and disabling nature (including
exacerbation of existing disease), and not for temporary
pain or discomfort or less serious or treatable complaints.
Compensation should also be paid to a child who suffers
harm in utero when the subject's mother participates in a
clinical trial. It is stipulated that compensation should not
be paid (or should be reduced) where there are significant
departures from the trial protocol; in the event of a
wrongful act or default by a third party, including the failure
of a physician to adequately respond to adverse reactions;
as well as due to the negligent behavior of the patient
himself. The mechanism for determining the amount of
compensation is flexible, which can be reduced or excluded
taking into account the seriousness of the disease, the
degree of likelihood of adverse reactions, etc.; as well as
taking into account the risks and benefits of the established
treatment compared with known or investigational drugs,
and requires taking into account the circumstances of the
individual patient.

The Brazilian experience in terms of compensation
for damages resulting from clinical trials, which is also
enshrined in law, is interesting. As specified in PANDRH-
GCP, the sponsor is responsible for providing insurance
coverage for any unforeseen damage to study participants
[28]. Normative documents do not limit liability and
compensation for damages, even in cases where this is
provided for in the Clinical Trial Agreement (CTA) [29].
Insurance provides for two types of compensation: free
comprehensive medical care (immediate and deferred,
with the term for the latter not regulated), as well as
compensation for damages (for physical and psychological
injuries). The investigator, sponsor, and clinical site are
fully responsible for medical services during the study,
while liability for compensation for damages is not defined

[30]. Brazilian legislation does not establish economic
losses, the mechanism for receiving insurance payments,
or the amount of compensation. The insurance system does
not distinguish between “no-fault” compensation. It also
defines the possibility and participation of subjects in the
study without insurance coverage or by determining an
alternative insurance option. But in this case, the research
subject bears a double burden - the risk of participating in
the study and insurance against possible economic losses.

Despite the rapid growth of the clinical research
industry in India (7-10 thousand annually), which is also
associated with the possibility of recruiting a large number
of research subjects (16% of the world's population lives
in this country), the clinical research insurance system is
poorly developed [31]. Professional liability insurance for
researchers is a common practice, but it does not protect
health workers from compensation for claims related to
participation in a clinical trial. The system sets minimum
and maximum limits, and the insured amount averages
from 1 to 20 million, and both the costs of protection and
claims are paid under the policy within the policy limits.
The insured amount, as in the EU countries, depends on
a number of factors, including the size of the study, the
phase of the study, the financial stability of the organization
conducting the study, the type of drug or device being
studied, and the demographic characteristics of the subjects
on whom the studies will be conducted [32].

In the report by K. Sridharan et al. (2016), the
results of the assessment of insurance documentation by
the Ethics Committees of India were presented, in which
many shortcomings were found - lack of coverage for the
entire duration of clinical trials; the presence of provisions
that make it difficult to pay compensation to study
participants, etc., identifying these areas as priority areas
for improvement in these issues [33].

According to Chinese law, clinical trial insurance
is mandatory to cover treatment costs and provide
appropriate compensation for subjects harmed by the study
drug. However, there is no requirement for local insurance
for this purpose (Chinese companies have not offered such
services until recently), and it is carried out within the
framework of global clinical trial insurance, which includes
China [34-35]. This approach to the insurance system has
expanded the horizons of clinical trials, with 27,7% of
global clinical trial activity in 2022 occurring in China [36].

In Latin America, clinical trial insurance is also not
mandatory, but many bioethics committees, especially in
Argentina, occasionally request proof of insurance as part of
their document review when approving clinical trials. The
increased demand for insurance has led to an increase in
clinical trial insurance in local markets.

In Australia (eg NSW Public Health Organisations),
insurers must be approved by the Australian Prudential
Regulation Authority, or an overseas insurer with a
minimum Standard and Poor's (or equivalent) credit rating
of A- or above. The policy must provide coverage for study
subjects for at least A$20 million per occurrence and in
aggregate per year [37, 38]. The policy must not include a
deductible or self-insurance amount exceeding A$25,000
for each claim or series of claims arising from the same
underlying cause.

Russia has taken the path of building a system of
compulsory insurance for clinical research. The Law on the
Circulation of Medicines defines the object of insurance as
the property interest of the insured person associated with
harm to his life or health as a result of clinical trials of a
medicinal product [39].



Astana medicinalyk zhurnaly, Volume 3, Number 122 (2024)

Insured events are the death of the insured person
or deterioration of his health, including those leading to the
establishment of disability, if there is a causal relationship
between the occurrence of this event and the participation
of the said person in the clinical trial. When researching a
biomedical cell product, the initiators of the research refer
to the relevant law [40].

The standard rules establish the amountofinsurance
payments - in the event of the death of the insured person
- 2 million rubles (22.5 thousand US dollars), in the event
of deterioration of health resulting in the establishment of
disability from 500 thousand to 1.5 million tenge (3.5 - 17
thousand US dollars) depending on the disability group,
and also in the event of deterioration of health, but not
resulting in the establishment of disability - no more than
300 thousand rubles (3.5 thousand US dollars) [41]. The
amount of the insurance tariff is determined depending on
the purposes of the clinical trial, for example, to establish

the safety of a drug for patients from among healthy
volunteers - 9.811 rubles (US), to select optimal dosages
and course of treatment - 3.804 rubles (US), etc. The rules
also regulate insurance coefficients, which differ depending
on the number of patients and are built on the principle - the
higher the number of patients, the lower the coefficients, for
example, when insuring up to 50 patients - 1.0, and when
insuring over 800 patients - 0.7. The insurance premium is
determined depending on the insurance tariff.

The insurance payment under the contract is made
regardless of payments due under other types of insurance,
including compulsory insurance, as well as in the order of
social security and compensation for damage (patients'
demands for compensation for damage in the form of a
property claim following the civil legislation of the Russian
Federation).

Kazakhstan's realities in building an insurance system for conducting clinical trials

In Kazakhstan, the insurance of subjects of clinical
trials is carried out in practice within the framework of
general insurance activities; there are no rules regulating
the insurance of subjects of clinical trials [42]. The Code
of the Republic of Kazakhstan “On Public Health and the
Healthcare System” defines the mandatory condition for
conducting interventional clinical trials as the execution of
documents on the life and health insurance of the research
participant (civil liability insurance contract, Insurance
Policy). Responsibility for the insurance of research subjects
is determined by the GCP Rules, which also guarantee legal
and financial support from the sponsor to researchers or a
medical organization in the event of claims related to the
study, except for those claims that arose as a result of intent
or negligence on the part of the researcher or members
of the research team [43]. The formation of a policy on
insurance activities in the field of clinical trials does not lie
within the competence of the authorized representative in
the field of health.

The Rules for Conducting Clinical Trials regulate
the provision of a Standard for the Activities of Bioethics
Commissions, which defines the content of a document on
life and health insurance for a research participant - but
this document has not yet been developed [44]. The lack
of clear requirements for the content of a document on life
and health insurance for research subjects is a barrier for
sponsors (especially when conducting international clinical
trials). The industry needs to develop requirements for the
process of insuring research subjects - from determining
the size of the insurance rate and the insurance amount
in the event of death, deterioration of health, resulting in
disability, etc; to a mechanism for determining cause-
and-effect relationships and rules for compensation by
insurance companies.

The imputed system of professional liability
insurance for healthcare professionals does not include
the issue of “insurance of the liability of researchers and
protection of their interests.” This regulatory document
specifies responsibility for failure to perform, improper
performance of professional duties of healthcare
professionals, resulting in varying degrees of severity of
health and death, as well as mechanisms for protecting
their interests, without taking into account the specifics of
research activities [45].

The clinical research system of Kazakhstan requires
regulation of the issue of insurance (of participants in
clinical research), in the construction of which it is rational

to refer to the experience of countries with stable systems
in the global community.

The key areas for creating a clinical research
insurance system in Kazakhstan are as follows. It is rational
to create it within the framework of the existing research
infrastructure of the country through regulation by national
rules. Countries are given the competence to establish
national rules for insurance conditions - definition of the
concept of "insurance" and "insured event"”, the number
of insurance payments, insurance rates, the procedure
for paying the insurance premium, the procedure for
concluding the contract and its term, the rights and
obligations of the parties to the contract and the insured
persons, the procedure for making insurance payments.

Today, the definition of “clinical research insurance”
is understood as “a risk transfer instrument in which one
organization (the policyholder) transfers its risks (with
exceptions) to another entity (the insurer) through an
agreed payment and contractual agreement.” In turn, an
exception is understood as “an instrument by which the
insurer limits the amount of risk that the policyholder can
transfer to it.” The essence of this insurance is to provide
the policyholder with a reserve against claims from patients
who suffered during a clinical trial.

This conceptual apparatus defines all the
components of the process that must be included when
building an insurance system and includes:

- Defining the vector to which the insurance
coverage will be directed - insurance of damage suffered
by the subject of a clinical trial and/or insurance of the
professional liability of the researcher. Several countries
adhere to the second type, implying that it covers all the
risks of a clinical trial.

- Defining the type of compensation to which the
subject of a clinical trial is entitled - medical care in the
event of adverse effects (except for short-term ones)
or financial compensation for psychological, social, and
economic damage.

- Setting the limit of coverage of an insurance event
in the current practice can be based on the approach of
“legal liability” (as in the USA) or “no-fault” (some EU
countries). It is necessary to set these limits by the risks, as
well as the criteria for setting the limits of these amounts
(standard compensation amounts). A number of insurance
systems have developed a special fair approach, according
to which the amount of payments is calculated depending
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on risk factors (age of the patient, his health condition at
inclusion and the phase of the study, etc.). When determining
the compensation mechanism, stakeholders often rank
financial costs based on the phase of the clinical study - the
amount of insurance payments for the early phases of the
study is often higher. It is believed that subjects of phases 3
and 4 studies are exposed to less risk.

- Establishment  of the insurance period - an
extended reporting period, which determines the period
after the expiration of the policy, during which the cause-
and-effect relationships of damage as a result of the clinical
study can be identified, and insurance payments are
covered. In many countries, the definition of the extended
insurance period is regulated by law, and in practice ranges
from 3 months to 10 years (on average for the countries
analyzed in this article up to 3 years).

-A list of the standard package of documents
required to settle claims.

One of the important factors in building a clinical
research insurance system is the overregulation of
judicial practice - the mechanism for establishing causal
relationships between the resulting harm or death (which
may be caused by the natural progression of a disease) as
a consequence of the actions of a medicinal product and
medical device, or the negligent attitude of the research
team when implementing the research protocol. Itis rational
to also provide for a “no-fault” compensation option when it
is impossible to establish the fact of negligence/error on the
part of the research team.

For the effective implementation of the clinical
research insurance system, it is necessary to create a stable

Conclusions

By adhering to the standards of good clinical practice
(GCP), countries guarantee insurance for participants in
clinical trials. Each country has its standardized protocols
and requirements for how insurance is carried out and for
covering liability associated with the conduct of clinical
trials.

Based on the experience of international practices,
Kazakhstan needs to establish a national insurance model
for clinical trials. Key aspects to address in developing
and promoting this system at the political level include
the definition of insurance, insurance event, amount of
insurance payments, insurance rates, the procedure for
paying the insurance premium, the procedure for concluding
an agreement and its terms, rights, and obligations of
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KimHHMKa/IBIK 3epTTey/iep KYpri3y Ke3iHJe caKTaHABIPY MaceJieslepiH 6acKkapy
(xanbIKapaJibIK, 2)KoHe OTaHJAbIK Ta:XKipuoe)
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Tyiingeme

KauHukaselk 3epmmeysepze Kamoulcywblaapobl cakmaHoblpy Maceaeci «kayincia» 3epmmey 3KodxcyleciH Kaabinmacmbuipyoarsl
MaHbI30bl pakmopaapdsiy 6ipi 604bin MabbLiadsl. KauHukaavlk 3epmmeysnep KoAalcbl3 Hamudicesepze man 60aybl MYMKIH JicaHe
3epmmeywisep 3epmmeyze KamvlCyWblaapobly Kayincizdiei MeH FblAbIMU JHCAHAALIKMAD HCOALIHOAFbl KYKbIKMblK acnekmideai
610poKpamusiivlK kedepeiziep apacbiHoarsl mene-meHOikmi cakmayra 6arbimmanra.

3epmmeydiy makcambl: y30ik madxcipubesepdi maaday Hezizinde KazakcmaHHbIH KAUHUKAAbIK 3epmmeyaepiH cakmaHobIpy Jicyliecit
Jicemindipy 60tbIHWA YCbIHBIMOAD 33ipJey.

ddicmepi. Kaunukaavlk 3epmmeynepdi cakmaHovipy Macenenepi 6oliviHwa 14 endiy mascipubecin 3 napamemp 6otliviHwa maaday:
CaKkmaHoblpy UHCMUMymMblHbIH MYPAKMBbLAbLIFbL; CAKMAHObIPY MaceneCiH pemmey; cakmaHoblpy mesiemoepin emey memiei; sjcaHe mapugmik
casicam.

Hamuoiceci. 9p endiy o3iHiH cmaHdapmmaaraH Xammamanapsl MeH KAUHUKA/bIK 3epmmey/epdi cakmaHdblpy maaanmapbl 6ap.
Bipkamap endep cakmaHdvipyra «miHdemmi» cunam 6epin, oHbl 3aHHamaablK deHeelide (Eypona endepiniy kenwiaiei), an 6acka endep
vebiHbiM 6ekimedi (AKIL, Yavi6pumanust). 3epmmeydi cakmaHobipydbly eki mypi koa10aHbL1adbl: 6acmamawblaapibly «icayankepuiniei»
JHCIHe Kamblcywblaapdbly «xcasamailblmM oKuraaapdaw» cakmaHoelpy. CakmaHdblpy JAumummepiH aHblkmaydarbl macindep de
epexwesieHedl - kelibipeynepi mek cakmaHoblpy meiemoepin sxcabadvl, an 6ackanapsbl cCakmaHdblpy HaroaiiblHbIH MUHUMAAO0bI KAMMYbIH
besnzinetidl. Kasakcmanoa kauHUKa/ablk 3epmmeysnepae kamulCyuwblaapdsbl cakmaHoblpydsl dicypaizydi mindemmelimin Hopma pemmesi2eH.
Anatida npoyeccke memik, epedicesep MeH maaanmap 6yz2iHei mayoa a/i de KapacmulpblLAMAaraH. 3epmmeyze KamulCywblaapobly, eMipi MeH
JdeHcaybIFbIH CAKMaHObIPy KYiHambIHbIH MA3ZMYHbIHA HAKMbL masianmapdbly 60amMaybl demeyulinep ywin kedepai 6016in mabblaadbl

KopuimbiHdbl. Xaavikapaaslk madcipubeze Hazap aydapa ombipsin, Kazakcmanda KAUHUKA/AbIK 3epmmeysep dicypeisy KesiHde
cakmaHoblpydbly yammulk ModeaiH 6ekimy kasxcem. KasakcmaHoa KAuHUKaablk 3epmmeyanepdi cakmanowlpy scylieciH casicu deHeelide
inzepinemydiq Hezizei acnekminepi: cakmaHOblpydbl, cakMaHoblpy xcardallblH, cakmaHoblpy mesemOoepiHiH MeawepiH, caKkmaHovlpy
mapugmepin, cakmaHobIpy CbliiaKbICbIH M6./1ey MaPMIGIH, Wapmmul jcacacy mapmibiH jcaHe OHbIH K0A0AHbLLY MeP3IMiH, wlapm mapanmapbl
MeH CaKMaHObIPbLAFAH MYAFANapOblH KYKbIKMapbl MEH MiHOemmepiH, cCakmaHdblpy meaeMiH xcy3eze acelpy mapmi6biH alikbiHOatiobL.

Tyliin ce3dep: KAUHUKAbIK 3epmmeyep, cy6vekmiiepdi cakmaHobipy scylieci.
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YnpaBsieHre BOoIpocaMy CTPax0BaHUsS NPH NPOBeJeHNUH KIMHUYECKUX UCCaeA0BaHNi
(MexxayHapOAHBIA U OT€YeCTBEHHbBIH ONbIT)

Kyskaea I'.Y.?, 'pad M.A. ?, Tapacosa B.M. 3, Ta6apoB A.B. *

Pe3ome

Bonpoc cmpaxosaHusi y4acmHukos KAUHUYECKUX UCCAe008aHULl 56/151emcsi 00HUM U3 8AXNCHBIX (hakmopos npu HopmuposaHuu
«besonacHoli» uccaedogamenvckoll skocucmemvl. KauHuveckue uccsedosanust Mozym cma/akugamoucs ¢ He6/1a20NpusimHbIMU UcXo0amu,
u uccnedosamenu OpUeHMUPOBAHbI COOM00amb 6anaHC Medxcdy 6e30NaCHOCMbI0 YYACMHUKO8 UCCAed08aHus U 6rpoKpamu4ecKumu
npensimcmeusiMu 8 npaso8oM acnekme Ha Nymu HaQy4HbIX OMKpblmul.

LIE/lb uccaedosaHus: Bbtpaéomka pekomem?auuﬁ no coeepuweHcmeosaHuro cucmembsl CmpaxoeaHus KJAUHUYeCKUX uccaedosarutl
Kaszaxcmana Ha ocHoge npoee@eHHozo aHaau3a syvwux npakmuk.

Memoobl. AHaauz oneima 14 cmpaHn no eonpocam cmpaxoeaHusi KAUHUYECKUX UCC1ed08aHull no 3 napamempam: ycmoi4ueocms
UHCMUMyma cmpaxoeaHus; pe2yasyus 80npoca Cmpaxo8aHus; MeXaHU3M 603MeweHuUs CMpaxosblxX 8bINAAM; U mapu@dHas noaumuka.

Pesynemamel. Kaxcdas cmpaHa umeem cobcmeeHHble cmaHOapmMu3upos8aHHble NPOMOKOAbl U MpeGo8aHusi K Cmpaxo8aHuro
KAUHUYECKUX uccaedosaHull. Psad cmpaH npudarom cmpaxosaHur «0653amebHblll» xapakmep, 3aKpenasisi e20 Hd 3aKOHO0ame/bHOM
ypogHe (6osvwiuHcmeo cmpaH Eeponwl), dpyzue cmpatbel - pekomeHdameavHblll (CLIA, Beaukobpumanus). [Ipakmukyemcsi dee opmbl
CcMpaxoe8aHus UccAe008aHUSI: «0MEEMCMEEHHOCMU» UHUYUAMOPO8 U «0M HeCUACMHbBIX C/Ay4des» yuacmHukos. Pazauuaromes u nodxodvt npu
onpedeseHuU cmpaxosblX AUMUMO8 — 00HU NOKPbIBAIM MOAbKO CMPAX08bIX 8bINAAMbL NO hakmy, dpyaue - ycmaHasAu8anm MUHUMAaabHoe
nokpbimue cmpaxogozo cay4as. B Kasaxcmare 3apezyiuposana Hopma o6513bi8arowas npogodums cmpaxo8aHue y4acmHuKko8 KAUHUYECKUX
ucc/1e008aHUs, HO OMCymcmeyem MexXaHu3M, npaguia u mpebosaHus K npoyeccy. Omcymcmeue yemkux mpe6os8aHull K coO0epicaHuro
JoKyMeHma o cmpaxo8aHuu HuU3Hb U 300p08bH YHACMHUKO8 UCC1e008AHUS 18.151emCsi 6apbepom 04151 CHOHCOPO8.

Bbigodbl. OpueHmupysicb Ha onblm Mexc0yHapoOHbIX npakmuk, 8 KazaxcmaHe Heo6Xodumo 3akpenums HAYUOHAAbHYI MOOeab
CcmpaxoeaHusi npu nposedeHuUU KAUHUYeCKux uccaedogaHull. Kiawouesvimu acnekmamu 0451 npoosuiceHUs HA NOJAUMUYECKOM YPOBHE
cucmeMbl CMpaxo8aHusi KAUHU4eCKUX ucciedosanuli 8 Kasaxcmate sbidessiemcsi: onpedeseHue cmpaxo8aHus, Cmpaxosozo cy4as, pamepa
CMpaxoswix 8bIN1AM, CMPAxosble Mapu@sl, NOPsi00K 8bINAAMbI CMPAX0B0U NpeMUl, NOPSIOOK 3aKM04eHUs: 02080pa U Cpoka ezo deticmausi,
npasa u 0613aHHOCMU CMOPOH 002080pa U 3ACMPAX08AHHbIX AUY, NOPSIOOK 0CyUecmasieHUsi Cmpaxosoll 8bINAAMel.

Katouesblie caosa: kauHuveckue uccaedogaHue, cucmema cmpaxoeaHus cy67>ekmoe.
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Prospects and Relevance of Studying Craniofacial Changes in Anencephaly

Anar Abdullayev

Head of Department of Human Anatomy and Medical terminology, Azerbaijan Medical University, Baku, Azerbaijan.
E-mail: anarabdullaev72@mail.ru

Abstract

Anencephaly, being a rather severe malformation, represents an extensive field for studying such relationships as the brain-skull (brain-
base of the skull, brain-vault of the skull, brain-facial skull), brain-endocrine system; not only the theoretical, but also the absolutely complete
clinical significance of this kind of research is very great. Of course, first of all, the study of anencephaly covers problems of occurrence (genetic,
racial predisposition, diet, metabolic relationships) and diagnosis. However, the cranial changes associated with anencephaly, although
primarily described due to the close proximity and relatively easy access, are unfortunately less addressed in the relevant literature. Intensive
growth in the technology of plastic and reconstructive operations on the face, orthodontic interventions require thorough knowledge of the
formation of skull structures; this formation is impossible without correct relationships with the brain.

The aim of the research was to study the state of research on craniofacial changes in anencephaly. Anencephaly causes significant
changes not only in the cranial vault but also in its base and facial part.

A distinctive feature of these changes, first of all, is their extreme variability. The whole variety of developmental processes occurring at
the contact between the brain and the skull, with anencephaly, turns into a rather complex malformation picture; studying this picture requires
the attention of both clinicians and morphologists. Naturally, all attention is focused on solving etiological and diagnostic issues; in addition, it
is necessary to take into account the growing needs of transplantation. But with all this, the anatomical picture of all cases of anencephaly must
be clearly clarified, taking into account the cause-and-effect relationships of what is happening, from which it follows that the development of
the problem of defects of the primary neural tube in general and anencephaly in particular should be carried out initially from a morphological
point of view.

Defects in the central nervous system associated with defects in the formation of the primary neural tube have extremely serious
consequences. Anencephaly is the most severe of these developmental defects. Diagnosis at the earliest stages of pregnancy is difficult due to
objective circumstances. Even diagnosis within the time limits indicated in the literature, i.e., acceptable for the same objective reasons, requires
special preparedness specialists. Considering these associated factors, the study of cranial changes in anencephaly is of particular importance.
This concerns both the establishment of certain standards for the development of the skull and the determination of the special properties of
the anencephalic skull to improve diagnosis.

Key words: anencephaly, fetus, skull, neural tube defects.
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Introduction

Absence of the brain (anencephaly) results in
acrania (absence of the skull), acalvaria (roofless skull), or
cranioschisis (fissured cranium), with variable effects on the
face. These fetuses have a minimal survival rate. Ossification
of the intramembranous calvarial bones depends on the
presence of the brain; in its absence (anencephaly), no bony
calvaria forms. In anencephaly, the absence of the calvaria
results in cranioschisis, characterized by a short, narrow,
lordotic chondrocranium, with notochordal anomalies in
many cases; the absence of the brain results in the cranial
base remaining unflattened, allowing the facial bones
to occupy anomalous positions. Macroglossia typifies
anencephaly; trisomy 21 syndrome; Crouzon syndrome;
and the association of coloboma of the eye, heart anomaly,
choanal atresia, retardation, and genital and ear anomalies
(CHARGE syndrome) [1].

Among the neural tube defects, the reported
prevalence of anencephaly was highest at 2.1 per 1000

births (95% CI, 1.6-2.8), followed by spina bifida at 1.9 per
1000 births (95% CI, 1.4-2.7). Anencephaly is a neural tube
defect that occurs due to the failure of normal tube closure
at the cranial end of the 4-week old embryo, resulting
in the absence of a major portion of the brain, skull, and
scalp. Anencephaly (a Greek word meaning "no brain")
is the end stage of a neural tube defect, starting with the
(partial) absence of the cranial vault (acrania) (Figure 1).
Anencephaly is characterized as the most severe form of
neural tube defect (NTD), and the role of folic acid deficiency
in its development is discussed. Hispanics are indicated
as a population at greater risk in terms of anencephaly
development. Also, when discussing other risk factors,
attention is paid to defects in folic acid metabolism, obesity
and diabetes, dieting, etc. [2-5]. General interest in the topic
of anencephaly has increased due to the possible use of
anencephaly organs for transplantation and the ethical and
scientific issues raised by this possibility [6].

Figure 1 - Anencephaly (from the museum of the Department of Human Anatomy and Medical Terminology of the
Azerbaijan Medical University).
The draft of this manuscript has been approved by the Bioethics Committee of the Azerbaijan Medical University*

The worldwide prevalence of anencephaly is high;
therefore, clinicians and specialists need to emphasize the
importance of prevention strategies as well as control and
treatment strategies [7].

Naturally, the strengthening of the diagnostic
component of the problem of anencephaly and neural
tube defects in general is associated with ultrasound
examinations of the developing fetus. However, until certain
stages of pregnancy, due to objective reasons, such a study
cannot give clear results [4, 8-10].

Fleurke-Rozema J.H. et al. [4] showed that in a
country where first trimester ultrasound at 11 to 14
weeks’ gestation is not performed routinely, many cases
of anencephaly remain undetected until the midtrimester
scan. Anencephaly and exencephaly can be diagnosed in
the first trimester, when the skull is not visible due to the
absence of the cranial vault, but the face itself, including
the orbits, can be visualized. When the brain remnants
appear flat, the term anencephaly is used. When brain
remnants appear as an irregular, bulging structure, the
term exencephaly is usually preferred. Prenatal diagnosis is
obvious in the second trimester. In the first trimester, the
rounded structure corresponding to the exposed brain can
be misleading if an ultrasound is done too early, at 8-10
weeks. This emphasizes the need to perform ultrasounds
in the first trimester of pregnancy, at 12-13 weeks, when
it becomes possible to analyze the anatomical structures of
interest [8].

Exencephaly, anencephaly, meningoencephalocele,
and alobar holoprosencephaly were fully detected on scans
in the first trimester. Several types of central nervous system
malformations may be partially detected on scans in the
first trimester, including posterior fossa (PFA) anomalies,
open spina bifida, semilobar holoprosencephaly, and severe
ventriculomegaly [9]. Anencephaly occurs when the head of
the neural tube does not close, resulting in the absence of
the fetal skull and brain. By the end of the first - beginning of
the second trimester, a normal fetal head should be visible
on a prenatal ultrasound. Anencephaly is diagnosed when
no calvarial vault or normal brain tissue is visible above the
orbits. Careful knowledge of normal intracranial anatomy
and the use of a logical sonographic approach can improve
the description of abnormalities, leading to a more accurate
differential diagnosis in early pregnancy [10].

According to Thomas J.A. et al. [6], for the
neuroendocrinologist, the tragedy of the human fetus with
the congenital absence of the brain provides at least the
opportunity to obtain information about the role of the
hypothalamus and its hypophysiotropic hormones in the
development of the human anterior pituitary gland and
its endocrine target glands. Another issue is the growing
evidence that folic acid supplementation around the time
of conception reduces the incidence of neural tube defects.
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Thus, anencephaly, being a rather severe
malformation, represents an extensive field for studying
such relationships as the brain-skull (brain-base of the
skull, brain-vault of the skull, brain-facial skull), and brain-
endocrine system; not only the theoretical, but also the
absolutely complete clinical significance of this kind of
research is very great. Of course, first of all, the study of
anencephaly covers problems of occurrence (genetic, racial
predisposition, diet, metabolic relationships) and diagnosis.
However, the cranial changes associated with anencephaly,

Craniofacial changes in anencephaly

According to Trenouth M.]. [11], anencephaly has
great importance because it acts as a natural experiment
for studying normal and abnormal skull growth. Normal
craniofacial growth can be explained as a multifactorial
process; in this process, all components are balanced and
interact in a coordinated manner. This is largely consistent
with research [12], which states that comprehensive
studies of different bone groups according to their discrete
evolutionary precursors, combined with facial analysis, are
a vital prerequisite for understanding the interdependence
of the development of various tissue components as well as
for determining pathogenesis.

Until the studies are compiled, it is difficult to assess
which defects are primary and which are secondary.

The specimens in the study of Garol J.D. et al. [13]
were classified and grouped as follows: meroacrania,
a cranial defect not involving the foramen magnum;
holoacrania, a cranial defect involving the foramen magnum;
and holoacrania with rachischisis, a cranial defect involving
the foramen magnum and extending into the vertebral
column. The size of the calvarial defect in fetuses with
meroacrania ranged from about one centimeter to several
centimeters in diameter, the latter exposing the entire
floor of the skull. The opening in the skull was successively
limited in front by the frontal bone, laterally by the parietal
or squamosal temporal bones, and behind by the parietal
or occipital bones, depending on the size of the defect. As
the size of the vault defect increased, the size, shape, and
spatial orientation of the bones of the calvarium changed
more strongly than normal.

Kjaer 1. etal. [14] indicated that cases of anencephaly
without cervical rachischisis differ markedly from cases with
cervical rachischisis. Morphological characteristics, such as
bilateral narrowing of the basilar part of the occipital bone
combined with normal craniocaudal dimensions, are found
in cases without cervical rachischisis. In these cases, frontal
clefting of the vertebral bodies was observed. Caudocranial
shortening of the basilar part of the occipital bone was found
in cervical rachischisis, in which there was also complete
median splitting of the vertebral bodies. The study found
that when initial closure of the neural groove failed, skeletal
abnormalities were more extensive. The study supports
the hypothesis that the notochord is an important clue to
understanding the pathogenesis of anencephaly.

The cranial floor in cases with meroacrania changed
shape from ovoid to trapezoidal, with a narrow end located
in the front. This configuration is caused by a decrease
in the width of the anterior fossa and the adjacent part
of the middle fossa, as well as an increase in the width of
the posterior fossa. The middle fossa in front was shallow,
and in front of its posterior border, the bottom was not
concave but convex. The border between the middle and
posterior fossas ran almost perpendicular to the midline.
The posterior fossa maintained the same width as the
middle fossa instead of tapering posteriorly. In the lateral

although primarily described due to the close proximity and
relatively easy access, are unfortunately less addressed in
the relevant literature. Intensive growth in the technology
of plastic and reconstructive operations on the face,
orthodontic interventions require thorough knowledge
of the formation of skull structures; this formation is
impossible without correct relationships with the brain.

Based on the above, we set a goal to study the state
of research on craniofacial changes in anencephaly.

projection, the bottoms of the anterior and middle fossae
were at the same level [15].

Lombholt J.E et al. [16] noted the importance of the
connection between bone compartments and their neural
contents. Authors pointed out that neuro-osteologically,
the space for the cerebellum is smaller in fetuses with
anencephaly than in normal fetuses of the same age, and
that there is a difference in size reduction. Examining
the development of the cerebellum and brainstem in
anencephaly in relation to skull base development may
help clarify whether the smaller posterior fossa volume is
a developmental error or simply secondary to a calvarial
defect. The study revealed two morphological types of the
posterior cranial fossa. In one type, the morphology of the
cranial fossa was close to normal, whereas in the other type,
the posterior cranial fossa was deformed and significantly
smaller in size. The latter condition is hypothesized to be
due to a primary error in chondral and cranial development.

Because desmal ossification of the neurocranium
is induced by the presence of soft tissue (the brain), bone
does not develop as a direct consequence of the absence of
the brain. The base of the skull, on the contrary, is formed
by chondral ossification, which is genetically determined
and is therefore also present in anencephaly [17]. The
authors indicated that the temporal bone was also one
of the bones found in skulls with anencephaly and was
positioned vertically in skulls with the foramen magnum
and more horizontally in all other skulls without it. From
a dorsal point of view, the temporal bones were located at
different angles; in skulls without a foramen magnum, their
petrous part was located significantly below the horizontal.
In addition, the seven skulls had a rather acute angle from a
dorsal point of view and less than 150° in the location of the
temporal bones, while the two skulls had a rather obtuse
angle. Despite the altered arrangement of the temporal
bones and the base of the skull, all foramina for nerves and
vessels were present, but their position and the direction
of the foramina changed. For example, in three skulls, the
internal acoustic pore was directed cranially, and in eight
skulls, dorsally.

The jugular foramen extended far laterally to the
internal acoustic pore. Metzner L. et al. [18] pointed out that
in anencephaly, the frontal bone is severely affected. In a
normal fetus, the frontal bone forms an angle of 122.3 + 14.2°
with the nasal bone. In the anencephalic skull, there was a
marked increase in this angle since the frontal bone does
not have an eminence. In anencephalics with meroacrania,
the glabellar part of the frontal bone formed an angle of 162
+ 8.7° with the nasal bone and then almost immediately
lay flat at an angle of 210 + 9.8° with the nasal bone. In
cases of holoacrania and holoacrania with rachischisis, the
angles were 199 * 4° and 192 + 7.5°, respectively, for the
glabellar part of the frontal bone, and in both groups, the
frontal eminence was absent. Morphologically, the most
affected facial bone was the zygomatic bone. In the lateral
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projection, it usually had a rhomboid shape, but normally it
had a “+” shape.

The frontal process of the zygomatic bone had
a posterosuperior slope, while normally it was directed
upward. Consequently, the frontozygomatic suture was
located more posteriorly than normal.

As indicated by Trenouth M.]. [11], the nasomaxillary
segment in anencephaly was significantly smaller, and
the intermaxillary space and mandible were significantly
larger than normal. The squamous occipital bone was
underdeveloped compared to the norm and had a more
vertical slope. During normal growth, the squamous
occipital bone rotates from a vertical to a horizontal position
as the brain grows. The basilar occipital bone was at a much
higher level than normal, and the back of the skull was
greatly shortened. The base of the skull was also relatively
shorter and at a higher level than the normal standard.
This discrepancy was most pronounced posteriorly and
decreased anteriorly.

The cranial and facial structures of fetuses with
anencephaly were affected in various locations. The most
significant changes were observed in measurements
related to the transverse plane. All measurements except
maxillary length, mandibular body length, and mandibular
plane angle differed significantly between anencephaly
cases and controls. It turned out that during prenatal
development, brain growth prevailed over facial growth.
These results indicate that cephalic tissue affected not

Conclusions

Defects in the central nervous system associated
with defects in the formation of the primary neural tube
have extremely serious consequences. Anencephaly is the
most severe of these developmental defects. Diagnosis at
the earliest stages of pregnancy is difficult due to objective
circumstances. Even diagnosis within the time limits
indicated in the literature, i.e., acceptable for the same

References

only the base of the skull but also all facial structures [19].
According to Friedmann I. et al. [20], the anencephalic
temporal bones provide an excellent source of comparative
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concerns both the establishment of certain standards for the
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AnsHuedanusn kesiHgeri kpaHuodanuan bl esrepicrep/i 3epTreyaiH 63eKTijliri MeH kesemeri
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Adam aHamomusicul HcaHe MeOUYUHANbIK MepMUHOI02Usl KaghedpacbiHbIiH MeHzepyulici, 93ipbatixcaH MeduyuHa yHugepcumemi,
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Tylninaeme

AHaHyedanus damydsiy alimapasikmatl ayslp kemicmizi 601a ombipsin, Mu - 6ac cylieai (mu-6ac cytieciHi He2i3i, 6ac cyliezi, Mu-6em
6ac cytiezi), mu - 3HOOKpUHOIK JHcylie cuskmoul kKamblHacmapdsl 3epmmey ywiH ke epicmi 6ia1dipedi. MyHdall 3epmmeynepoiy mek meopusiavlk
eMec, COHbIMEeH Kamap moJislk KAUHUKAAbIK MAHbI3bl 6me 30p. OpuHe, ey an0blMeH aHIHYeda usiHbl 3epmmey OHblH ce6ebiH (2eHemuKablK,
Hacindik 6eliimdinik, duema, memaboaukaavlK balinaHbicmap) xaHe duazHoCMuKa MaceaenepiH Kammuowl. [leceHMeH, aHIHYedarusmeH
batinaHbicmel 6ac cylieciHiY e32epicmepi, eH an0blMeH, HCAKbIHObIK NeH caablcmblpmaabl mypde OHall Ko/ Jcemkizyze 6aliiaHbiCMbl
cunammanraHelMeH, eKiHiwke opatl, muicmi ade6uemmepoe a3 KAMMbLAFaH. Bemke naacmukasblk jcaHe KaANblHA Keamipy onepayusaaapbl
MeXHO/02USICbIHbIH, KAPKbIHObL 6CYI, 0pmMOoJOHMUSIbIK apaaacyaap 6ac cyliek KypblablMOapblHbIH KAAblNMacybiH mepeH 6iaimoi maaan
emedi. By Kassinmacy mumeH ypbic KAMbIHACCHI3 MYMKIH eMec.

3epmmeydiH makcambl aHaHyedaus ke3iHdezi 6ac cyliek - 6em ainemindeal e32epicmepdi 3epmmeydiH scardaiibiH 3epmmey 60106l

AHnanyegaaus 6ac cylieeiniy KolimacblHOa FaHa emec, OHbIH Hezi3l MeH 6em 6esizinde de eneyni e3zepicmep mydvipadsl. bya
e3zepicmepdiH alipbiwa 6eseici, ey aadbimeH, 01apdbly wekmeH mulc 632epeiwmiei. Mu meH 6ac cytiegiHiy jcaHacyviHoa 601amuviH damy
npoyecmepiniy 6apviK asyan mypi (mMu-6ac cylieziniy Hezi3i, 6ac mubl, 6ac mubl-6em cyliezi), aHaHYyedarusimeH eme Kypdeai damy aKayavlk
KepiHiciHe aliHasnadvl. Bya cypemmi 3epmmey KauHukmepdiy de, Mopgdosoemapdsly 0a HA3apblH Kajxcem emedi. OpuHe, 6apablK HA3AD
IMUOI02USNBIK JHCaHEe QUazHOCMUKAbIK Macenenepdi weulyze 6arbimmanral. COHbIMEH kKamap, MpaHCNAGHMAYUsIHbIH 6cin Keae HcamyaH
Kajcemminikmepin eckepy kascem. bipak myHbly 6apimeH aHIHYedaNUSHLIH 6apaAblK HAFOAUAAPLIHLIY, AHAMOMUSALIK 6eliHeci 601bin
JHCAMKAH OKUFAHbIH ce6en-candapavlk 6aliaHbIcCmapbiH ecKkepe omulpbin, HAKMbl aHbIKMaAybl kepek. Ocbl0aH Jicaanel 6acmankbl Jcylike
mymieiniy akaynapul MaceneciH, aman alimkaHoa aHaHyedaausiHbl dambimydbl MOPPHOa02UANbIK MYPFLIOAH 6acmankbloa Jicypzizy kepek
dezeH KOpblmbIHObL WbIFAJbL.

Bipinwinik dicylike mymieiniy Kajavlnmacy akayaapblmeH 6aliiaHbicmbl opmanablk Jicylke JicylieciHiy akayaapul eme aybulp
3apoanmapra akenedi. AHaHyedaaus - damy akayaapuiHuiy iwindeei eH aywipel. Xykminikmiy eH epme kezeHdepinde duazHo3 Koo
o6bekmusmi xcardatinapra 6aliiaHbicmsl KubiH. Tinmi ade6uemme kepceminzeH mep3imoe duazHo3 Kow, o06bekmusmi cebenmepMmeH,
apHaiivt 0alibiHObIKMbL MamMaHdapdbly KambicyblH masan emedi. Ocel 6atinaHbicmel pakmopaapdsl eckepe omblpsbin, AHIHYePaAUA0aFbl
6ac cyliek e3zepicmepiH 3epmmey epekuie Maybl3ra ue. bys 6ac cytieeiniy damybiHbly 6esz2iai 6ip cmaHdapmmapblH 6eszineyze de, duazHo30bl
Jcakcapmy ywin ausHyedarusiavlik 6ac cylieciniy epekule Kacuemmepin aHbIKMayFra 0a KambIiCMbl.

Tytiin ce3dep: aHaHyedausi, ypbulK, 6ac cyliek, xcylike mymiel akayaapeol.

IlepcneKTUBBI M AKTYaJIbHOCTh M3Y4Y€EeHHUS YepenHO-/IMLeBbIX U3MeHeHUH Npu aH3Huedannuu

Aopynnaes A.C.

3asedyrowuti kagedpoli aHamoMmuu Yesn08eka u MeOUYUHCKOU mepMuHo102uu, Azep6atioicaHckull MeOuyuHcKull yHusepcumenm,
Baky, Asep6atioxcaH. E-mail: anarabdullaev72@mail.ru

Pe3wome

AHsHyedanus, a645859c6 0oCmMamo4HO MsAXCeAbIM NOPOKOM passumusi, npedcmas/isiem O6WUPHOe noje 051 U3y4eHus MakKux
83aUMOOMHOWeEHUl, KaKk Mo32-uepen (Mo32-0CHOBAHUE Yepend, MO32080l C800 Yepend, M032-1uyesoll Yepen), M032-3HOOKPUHHAS cucmeMma;
He MoJ1bko meopemuyeckoe, HO U a6CoII0MHO NOIHOe KAUHUYeCKoe 3Ha4eHUe makozo poda ucc/1edosanull oveHb seauko. KoHeuHo, 8 nepsyro
ouepedb, usyyeHue aHaHYyegauUU oxeamwvleaem npobaemMvl NPUHUHBI B03HUKHOBEHUS (2eHemuuecKas, pacosasi npedpacno0ieHHOCb,
duema, memabonuveckue ces3u) u duazHocmuku. OOHaKo YepenHvle U3MEHEHUs, C8SI3aHHble C aHIHYedauell, Xoms U ONUCaHbl, 8 Nepeyr
ouepedb, U3-3a HenocpedcmeeHHOU 6.1U30CMU U OMHOCUMEIbHO /1e2K020 d0Cmyna, K Coxca/eHulo, MeHee 0ceeujeHbl 8 coomsemcmayoujeli
aumepamype.  MHMeHCU8HbIl pocm MexHO02uu NAACMu4ecKux U PeKOHCMpPYKMUBHbIX onepayull HA /auye, opmodoHMuUYecKux
eMewamenbcme mpeGyom 2ay60Kux 3HaHull @opmuposanus cmpykmyp uepena. Imo GopMuposaHue He8O3MOXHO 6e3 HemKux
63AUMOOMHOWEHU C MO320M.

ue./lbIO uccsedosaHust 6ula0 usyveHue cocmosHus uccaedosarutl YepenHo-a1uyesvblx uameHeHull npu aHaHueﬁaﬂuu.

Ansnyepanus evizvieaem 3Ha4UMebHble U3MEHEHUS He MOJ/bKO HA ce80de Yepena, HO U HA e20 OCHOBAHUU U AUYesoll 4acmu.
OmauvumenbHoll Yepmoll 3mux U3MeHeHUll, 8 nepsylo ouyepeds, 6/5emcsl UX 4pe3sbidaliHas eapuabesbHocmb, Bce mHozo06pasue
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nNpoucxXo0sawux Npoyeccos pazeumusi HA CONPUKOCHOBEHUU MO32 - Yepen (Mo3z - 0OCHOBAHUe 4Yepena, M032080l 800 Yepena, Mo32 -
Auyesoll uepen), npu aHdHyedasuu npespawaemcs 8 00CMAMOYHO CAONHCHYIO MAAbHOPMAYUOHHYIO KapmuHy. H3yueHue 3smoli
KapmuHbl, mpeGyem 6HUMAHUS KAK KAUHUYUCMOB8, mMak u Mopgonozo8. EcmecmeeHHo, 6ce 8HUMAHUe CKOHYEHMPUPOBAHO HA peweHuU
amuosiozueckux u duazHocmuyeckux eonpocos. Kpome mozo, Hado yuumsieams pacmywue nompe6Hocmu u mpavcnaanmosozauu. Ipu
8CeM IMOM AHAMOMUHECKAS! KAPMUHA BCEX CAyHaes aHaHyedaauu doaxiHA GbiMb YeMKO 8bISICHEHA, y4UMbleadsl NPUYUHHO-CAeJCMBeHHbIe
€8513U npoucxoodsujezo, U3 yezo caedyem, 4mo paspabomka npobaemsl dehekmos nepsuyHol HepeHOU mpy6Ku 8 yes10M, U aHIHYeda uu 8
4acmHocmu, 00/1%CHA 8eCMUCH U3HAYANLHO € MOpo02uteckux nosuyutl. [lopoku YyeHmpaabHoU HepeHOU cucmeMbl, C8sI3aHHble ¢ deghekmamu
¢opmuposaHus nepguuHoOl HepsHOU MpyOKU, UMEIOM 4pe38blYaliHo msdceavle nocaedcmeus. AHaHyedaauss npedcmasasiem cobol
camylo msjceayro u3 Imux nopokos pazeumusl. [[uazHocmuka Ha camslX PaHHUX Imanax 6epemeHHocmMU 3ampyoHeHa 88Udy 06eKMUBHbLIX
obcmosimeascme. Jlasice duazHocmuka 8 CpOKU, YKA3aHHble 8 aumepamype, m.e. 0ONycmumble N0 IMUM dce 066eKMUBHbIM NPUYUHAM
mpe6yrom cheyuaaucmog oco6oti nodzomogaeHHocmu. Yaumuleas 0aHHble conymcemayouue akmopbl, usyueHue YepenHoblX UsMeHeHUull npu
aHaHyegaauu npuoGpemaem oco6yro 3HaUUMOCMb. IMO Kacaemcs Kak yCmaHos1eHust onpedesieHHbIX HOpMAmMuUeos pa3eumust yepena, mak
u onpedesieHus1 0CO6bIX c8olicme aHIHYedaauvecko2o Yepena 015 yayHuleHus OuazHOCMuUKU.

Katouegsie cnosa: ananyegdausi, naoo, uepen, degpekmol Hep8HOU mpyOKU.
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Abstract

Access to medicines is a fundamental component of the full realization of the right to health. Equal access to medicines is a global
priority. Alongside this, market access to innovative medicines is a crucial factor in improving the population’s life expectancy and quality of
life. The issue of improving the accessibility of medical services by ensuring equal access to quality healthcare is emphasized in the National
Development Plan of the Republic of Kazakhstan until 2029. Market access to innovative technologies largely depends on citizens' willingness to
adopt the technology. Therefore, patient participation in market access to medicines is crucial.

Research Objective: To study the subjective opinion of the population on satisfaction with the outpatient medicine supply system,
offering suggestions to improve its accessibility, effectiveness, and responsiveness to patient needs.

Methods. A sociological study was conducted through a survey of the adult population using the Survey Monkey platform in an online
format. The total number of respondents: adults - 1,730 people, including 710 men (41.05%) and 1,020 women (58.95%).

Results. Almost 80% of respondents reported that medicines are always available in the pharmacy, but 18% noted that they are
periodically absent, and 2.5% believe that free medicines are never available in pharmacies. 78% of the listed medicines that patients purchased
independently are included in the List of free medicines. 23.41% of respondents took antibiotics without a doctor's prescription. 61.12% of
respondents are not ready to pay the price difference between the original drug and the generic. The overall assessment of the free drug
provision system in Kazakhstan is as follows: 35.47% of participants rated it as excellent, 47.58% as good, 9.14% as satisfactory, and 5.47% of
respondents consider the work of the free drug provision system unsatisfactory.

Conclusions. The survey results revealed problems in the provision of medicines guaranteed by the state. Overall, the free outpatient
drug provision system in Kazakhstan is well-established, with patients receiving the necessary medicines on time for diseases managed at the
outpatient level. However, there are problematic issues that require improvement in this area.
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Introduction

Access to medicines is a fundamental component of
the full realization of the right to health. Medical care in case
of illness, as well as the prevention, treatment, and control
of diseases, largely depend on timely and adequate access to
quality medicines [1]. Equal access to medicines is a global
priority. Therefore, to achieve the United Nations Sustainable
Development Goals (SDGs), particularly target 3.8, it is
necessary to address issues of availability, acceptability, and
affordability of guaranteed quality medicines [2]. However,
about 2 billion people worldwide do not have access to
essential medicines, especially in low- and middle-income
countries. Recognizing health as a human right obligates
states to ensure access to timely, acceptable, and affordable
healthcare [3].

In addition, market access to innovative medicines is
a crucial factor in improving the population's life expectancy
and quality of life [4]. For instance, an analysis of the impact
of pharmaceutical innovations on patient health in Belgium
showed that medicines approved for sale between 1987
and 1995 reduced premature cancer mortality by 20%
and added 1.52 years to relapse-free survival in 2012
[5]. Improving life expectancy and quality of life, in turn,
increases labor productivity [4]. For example, a study
showed that while market access to innovative hepatitis C
drugs significantly increased healthcare costs, this growth
was more than offset by savings from reduced use of other
medicines, prevention of cirrhosis, further infections, and
increased labor productivity in Belgium [6].

The issue of improving the accessibility of medical

Materials and Methods

A population survey to assess satisfaction with
the free outpatient drug provision system (ODPS) was
conducted at the request of the Ministry of Health of the
Republic of Kazakhstan from April 21 to May 16, 2022.

Focus Group: Healthcare consumers at the
outpatient level, including patients (adults) under dynamic
observation.

Total number of respondents: Adults - 1,730 people,
including 710 men (41.05%) and 1,020 women (58.95%).

The sociological study was conducted through a
survey of the adult population using the SurveyMonkey
platform in an online format. SurveyMonkey is a global
leader in online surveys and forms that provide people with

services by ensuring equal access to quality healthcare
is emphasized in the National Development Plan of the
Republic of Kazakhstan until 2029 [7]. This document
notes the underdevelopment of the pharmaceutical sector:
in 2023, the share of domestically produced medicines
and medical products in the local pharmaceutical market
amounted to only 14.4%, and the share of Kazakhstani
products in the rapidly growing procurement volumes
of medicines was only 32% [7]. As of December 31, 2022,
the Single Distributor purchased 1,587 items of medicines
(952) and medical products (612). Of the 952 purchased
medicines, 328 items (34.4%) do not have registered
analogs in the Republic of Kazakhstan (original medicines).
For 2022, 97% of drugs and medical supplies from the
declared need for 2022 were procured in the amount of
more than 385.89 billion tenge [8].

It should be noted that the COVID-19 pandemic also
taught us that market access to innovative technologies
(such as new mRNA vaccines) largely depends on citizens'
and patients’ willingness to adopt the technology [9].
Therefore, patient participation in market access to
medicines is crucial [4].

This article presents the results of a study on the
subjective opinion of the population on satisfaction with
the free outpatient drug provision system in light of the
reforms, providing suggestions to improve its accessibility,
effectiveness, and responsiveness to patient needs.

the information they need to make quick and confident
decisions. The fast and intuitive feedback management
platform connects millions of users worldwide with Al-
generated real-time information, enabling meaningful
decisions. The service allows for quickly creating surveys,
compiling very detailed and visual reports, protecting
data, and integrating tools with MailChimp, GroSocial,
CleverReach, and other services.

The survey was predominantly conducted among
residents of regional cities (56.21%) and cities of republican
significance (31.82%). A total of 6.45% and 5.52% of
participants were residents of district centers and villages,
respectively (Figure 1).

56,21%
3182%
5,45% 5,52%
T T
City of re publican Regional city District center Village
significance

Figure 1 - Ranking of respondents by place of residence

Of the 1,721 respondents, 1,574 people (91.46%)
were under dynamic observation by a general practitioner
at the time of the survey (Figure 2).By gender, 710 men
(41.05% of the total number of respondents) and 1,020

women (58.95%) participated in the survey (Figure 3).In
terms of age distribution, the largest group of respondents
was aged 18 to 60 years (63.61% of the total number)
(Figure 4).
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Figure 2 - Status of being under dynamic observation by a general practitioner

58,95%
41,05%
Male Female
Figure 3 - Ranking by gender
63,61%

36,39%

—

Age 18 to 60

Age over 61

Figure 4 - Ranking by age group

The questionnaire included 17 questions, of
which 14 were closed-ended and 3 were open-ended. The

Results

The results of the ranking of respondents under
dynamic observation and receiving free treatment
for diseases are presented in Table 1. A total of 1.296

questionnaire was developed by the author independently
(Copyright Certificate No. 26456 dated May 24, 2022).

respondents answered this question, with 217 skipping
the response. Of the participants, 108 noted that they were
healthy, and 47 did not receive free medicines.

Table 1 - Ranking of respondents under dynamic observation by a general practitioner and receiving free treatment for diseases

Nosologies Number % ratio
Arterial hypertension 529 40.8
Diabetes mellitus 291 22.45
Ischaemic heart disease 96 7.4
Mental disorders 59 4.55
Epilepsy 36 2.78
Rheumatoid arthritis 31 2.38
Coronavirus infection, Pneumonia 21 1.62
Chronic obstructive pulmonary disease 20 1.53
Bronchial asthma 19 1.46
Hypothyroidism, Hyperthyroidism 13 1
Angina 6 0.46
Iron deficiency anemia 5 0.39
Oncology 2 0.15
Chronic heart failure 2 0.15
Arrhythmia 1 0.08
Other 167 12.89
Total 1296 100

Out of 1.718 respondents, 1.571 people (91.44%)
answered that they were prescribed free medicines. At the
same time, 7.28% of respondents indicated that they were
not prescribed free medicines, and 1.28% of respondents
indicated various reasons (they did not know they could
get medicines for free, they were not under dynamic

observation) (Figure 5). Also, 80.11% of respondents noted
that they receive medicines once a month (Figure 6).
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Figure 5 - Respondents’ answers regarding prescription of free medicines

80,11%

8 28% 951%
’ 1,28% 0,82%
— [
Once a month Once every 3 Once every 6 Once ayear Other
months months

Figure 6 - Respondents' answers to the question: "How often do you receive free medicines?"

To the question: "If you had the opportunity to
receive a medicine from another manufacturer that you
consider to be better than the drug provided according to
the outpatient drug provision system list, would you be
willing to pay the price difference?” the following results

were obtained: 531 (30.91%) respondents are willing to
pay, 8% might pay for a drug from another manufacturer
that they consider better than the drug provided according
to the ODPS list. 61.12% of respondents are not ready to
pay (Figure 7).

Yes

61,12%

No

Maybe

Figure 7 - Respondents’ answers to the question: "If you had the opportunity to receive a medicine from another manufacturer that
you consider to be better than the drug provided according to the outpatient drug provision system list, would you be willing to pay the price
difference?”

When asked if the prescribed medicine is always
available in the pharmacy, 1.356 respondents (79.39%)
answered that it is always available, 18.15% answered
that it is periodically absent, and 2.46% noted that it is
never available.When asked: "Name the medicines that

you purchased at your own expense for the treatment of
the main disease within the last 3 months or earlier?" the
following results were obtained (Table 2).

79,39%

Always available

18,15%

Periodically unavailable

2,46%

Never available

Figure 8 - Respondents’ answers to the question: "Is the prescribed medicine always available in the pharmacy?”

At the same time, 78% of the listed medicines
are included in the ODPS list (arterial hypertension,
antiepileptic, diabetes mellitus).

1.665 respondents (98%) of the 1,699 who
responded know how to correctly take the prescribed

medicine, 21 people (1.24%) know approximately, and 13
people (0.77%) do not know how to take the prescribed
medicine (Figure 9).
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Table 2 - List of medicines/groups of medicines that respondents purchased at their own expense

No Name of medicine/group of medicines Number of respondents
1 Antibacterial drugs 6
2 Fenoterol and Ipratropium bromide 10
3 Levothyroxine 3
4 Pantoprazole 1
5 Iron sulfate 4
6 L-lysine escinate 1
7 Methotrexate 5
8 Nonsteroidal anti-inflammatory drugs 16
9 Antiepileptic drugs 94
10 Hypoglycemic drugs, insulin 102
11 Antianginal and antihypertensive drugs 114

98,00%

1

24% 0,77%

Yes, ldo

| do, approximate by

Don't know at all

Figure 9 - Respondents' answers to the question: "Do you know how to take the prescribed medicine?"

1.612 respondents (94.05%) of the 1.714 who
responded receive information on the correct use of the
prescribed medicine from the doctor, 62 people (3.62%)
receive information from the instructions for medical use of
the medicine, 18 people (1.05%) learn from the pharmacist,
19 people (1.11%) from the internet, and the remaining 3%

of respondents learn from friends, relatives, neighbors, and
reference literature (Figure 10).

1.601 respondents (93.3%) learned that they have
the right to free medicines from the doctor, and only 0.12%
learned from the pharmacist; the rest from other sources
(mass media, relatives, friends, etc.) (Figure 11).

Qd‘_ﬂqq{.
3 5209L
T,05% LI1% 0,17% 0,06% ™
—
T T T T T
A doctor A pharmacist The internet Reference Friends and A package insert
literature relatives

Figure 10 - Respondents' answers to the question: "Where do you get information on how to correctly take the prescribed medicine?”
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0,12%

1,17% 1,75% 3,67%
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T
From friends and
relatives
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Figure 11 - Respondents’ answers to the question: "From whom did you learn that you have the right to free medicine?"

Given that this study was conducted during the
pandemic when there was an increase in the irrational
use of antimicrobial drugs, two questions about the use of
antibiotics were included in the survey. The results showed
that 23.41% of respondents took antibiotics without a

doctor's prescription, 51.02% did not take antibiotics
without a prescription. Only 22% took antibiotics by
doctor's prescription, and 1.98% received antibiotics for
free.
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When asked if they took antibiotics when they or  (73%) answered that they did not take antibiotics (Figure

their relatives were ill with COVID-19, 458 respondents 13).
(26.71%) answered that they did, but most respondents
51,02%
23,41% 22,02%
Yes Received for free No Only by doctor's Refrain from
prescription answering

Figure 12 - Respondents' answers to the question: "Did you take antibiotics without a doctor's prescription?"

77,59%

26,71%

0,70%

Yes No

If "Yes", can you specify

Figure 13 - Respondents’ answers to the question: "Did you take antibiotics when you/your relatives were ill with COVID-197"

Respondents were also asked to provide a general
assessment of the free drug provision system in Kazakhstan,
and the following results were obtained: 35.47% rated it

as excellent, 47.58% as good, 9.14% as satisfactory, and
5.47% of respondents consider the work of the free drug
provision system unsatisfactory (Figure 14).

47,58%
35,47%
9,14%
5,47%
- ' [e—
Excellent Good Satisfactory Unsatisfactory  Difficult to answer

Figure 14 - General assessment of the free drug provision system in Kazakhstan by the adult population

At the end of the survey, respondents were asked to
submit proposals for improving drug provision. Proposals
were collected from 748 respondents (43%), while

982 (57%) respondents refrained from answering. The
proposals were analyzed and grouped by direction and
presented in Table 3.

Table 3 - Proposals from the population to improve the free drug provision system

No Proposals from the population to improve the system of free drug provision

Free (full) provision of drugs for all categories of the population

Expansion of the list, financing of medicines in accordance with clinical protocols for diagnosis and treatment.

Switching to electronic medicine prescription

Free provision of medicines to pregnant women

Reducing the price of medicines, especially for expensive medicines

Do not substitute medicines prescribed by your doctor with cheap analogues. This affects the quality of treatment!

|| O | W ||

Issuing free medications at any pharmacy

When providing free medication, the patient’s place of residence is not taken into account — in a village, it is necessary to
go to the regional center to the pharmacy, the trip costs more than the cost of the medicine

©| @

Inclusion of orphan drugs in the general drug provision list

10 Expansion of the list of combination medicines for the treatment of arterial hypertension

Discussion

88% of respondents who participated in the survey fact that the survey was conducted online. According to

were residents of regional centers and cities of republican
significance. Only 12% of respondents were residents of
district centers and villages. This is obviously due to the

inbusiness.kz, citing ranking.kz, the share of internet users
aged 6 years and older in Kazakhstan in 2021 was 90.9% of
the total population, which is significantly higher compared
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to previous years: 85.9% in 2020 and 81.9% in 2019. The
share of network users in cities increased from 87.7% in
2020t092.2% in 2021, while in rural areas it increased from
83.4% to 88.8% [10]. Also, 63.6% of respondents were aged
18 to 60 years, with 41% men and 59% women.

According to the results of the ranking of
respondents under dynamic observation and receiving free
treatment for diseases, 40.8% of participants suffer from
arterial hypertension and 22.5% from diabetes mellitus. It
should be noted that these nosologies are among the top
10 nosologies on which 73% of the total drug provision
expenditure is spent within the allocated budget funds for
outpatient drug provision, for example, 19% (first place
in the top 10) is spent on diabetes mellitus, and 6% (fifth
place in the top 10) on arterial hypertension [8]. 91.5% of
participants were prescribed free medicines, which may
indicate sufficient availability of medicines, considering that
91.5% of respondents are under dynamic observation by a
doctor. At the same time, 80.1% of respondents noted that
they regularly receive free medicines once a month.

Although the issue of co-payment for original
medicines is often discussed, 61.12% of respondents are not
ready to pay the price difference between the original drug
and the generic. According to a population survey in 2021,
31% of respondents are not willing to receive a medicine
that is better compared to the one provided according to
the ODPS list, while the majority (69%) are willing to pay
for a similar medicine from another manufacturer [11]. At
the same time, proposals to improve drug provision suggest
providing free medicines to all categories of the population.

The survey results revealed problems in the
provision of state-guaranteed medicines. Although almost
80% of respondents reported that medicines are always
available in pharmacies, 18% noted that medicines are
periodically absent, and 2.5% believe that free medicines
are never available in pharmacies. According to a population
survey in 2021, 48% of respondents reported that the
prescribed medicine is periodically absent in the pharmacy
[11]. Additionally, according to the Single Distributor report,
only 97% of medicines were purchased, and the remaining
3% were not purchased, meaning they did not reach patients
[8]. Meanwhile, the distribution of budget funds across the
regions of the republic is still uneven. The largest amount of
funding for ODPS is observed in Almaty, Karaganda region,
Astana, East Kazakhstan, and Almaty regions. At the same
time, the funding of these five regions accounts for more
than 48% of the total ODPS funding by the Single Distributor
for 9 months of 2021 [12].

Conclusions

The survey results revealed issues in the provision
of state-guaranteed medicines. Overall, the free outpatient
drug provision system in Kazakhstan is well-established,
with patients receiving the necessary medicines on time for
diseases managed at the outpatient level. However, there
are problematic areas that require improvement in this
direction.
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drug provision system as unsatisfactory.
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Tyninaeme

Jlapi-0apmexmepze K0 jcemki3y Maceseci 0eHCcaynbIKKa KYKblKMbl MO/IbIK iCKe acblpydblH Hezidel Kypamoac 6e.iei 6016in mabwlaadbi.
Jlapi-dapmexmepze meH Ko/ scemkizy 6ykin anemde GipiHui kesekmezi MiHOem 60.1bin Mabbl1adbl. COHbIMEH Kamap, Hapblkka UHHOBAYUSIAbIK
Oapi-0apmekmepae KO/ HemKi3y Xa/AblKMblH OMIp Cypy Y3aKMbiFbl MeH CandaculH xcakcapmydbly wewywi ¢akmopsl 606N mabblaadbl.
Canaavl MeOUYUHAAbLIK KOMeKKe meH Ko/cemiMmoiaikmi Kammamacel3 emy apkblibl MedUYUHAAbIK Kbiamemmepodiy Ko/cemimoinizin
apmmulpy npobaemace! Kazakcman Pecnybaukaceitbiy 2029 sxcolara detiiHzi yammulk damy xcocnapviHoa aman kepceminzeH. UHHO8AYUSAbIK
MexHO0102Us1ap HAPbIFbIHA KOJ1 JcemKI3y Hegi3iHeH azamammapdbly MexHOA02UsIHbL KaObl10ayFa 0alibiHObIFbLIHA 6atiiaHbicmbl. COHObIKMAaH
nayueHmmepdiy 0api-dapMek eme HaPbIFbIHA Kipy2e KamblCybl MAHbI30bI.

3epmmeydiy makcambl: hayueHmmepdiy Kaxcemminikmepine Koascemimoiniein, muimoiniein JxcaHe dHcayanmolablFblH apmmblpy
60tlbIHWA yCcbIHbICMAp 6epe omblpbin, AMOY/1aMOopusAblK 0api-0apMeKneH KamMmamacsl3 emy sicylecine KAHGFAMMAHy mypasl XaablKmblH
cybsexmusmi nikipin sepmmey.

ddicmepi. Oseymemmanynvlk 3epmmey oHAalH Popmamma SurveyMonkey naamgopmacsl apkblLibl epecek mypFulHOapFa
cayanaHama xypeaisy apKwlawl xcyp2izindi. PecnoHdeHmmepdiH scaansl caHel: epecekmep — 1730 adam, oHblH iwiHde epaep — 710 (41,05%),
atiesndep — 1020 (58,95%).

Hamuowcenep. Cayantamara kamoickandapdsly 80% -Fa sicybirsl dapixaHada dapi-dapmekmep apkawlaH 6ap ekeHiH aiimmbl, 6ipak
18% - bl me32in-me32in KoK eKkeHiH, an 2,5% -vl dapixaHasapda ewkawan mezin dapi ok den caHatidsl. [layuenmmep e30epi cambin aAFaH
amaaraH npenapammapdbiy, 78% - bl meziH dapi-dapmekmep misimiHe kipedi. Pecnondenmmepdin 23,41 % -bl aumubuomukmepdi dapieepoin
HYCKayblHCbI3 Kabbl10araH. Pecnondenmmepdin 61,12% - bl 6acmankbl npenapam nex 2eHepuk apacblHoarbl 6aFa aliblpMAUWbLIbIFLIH Me.1ey2e
daiivin emec. Kazakcmanda mezin dapi-dapMeKkneH Kammamacel3 emy sxcyleciHiy scaansl 6aracsl keaecioell: Kambicywblaapdbly 35,47 % -l
eme dxcaxcwl, 47,58% -bl scaxcbl, 9,14% -bl KAHAFAMMAaHapAbIK KHcaHe pecnoHoeHmmepoiH 5,47% -bl meziH dapi-0apMeKkneH Kammamacsls emy
JtcytleciHiy HCYMbICbIH KAHAFAMMAHap1blKCbl3 0en caHatiobl.

KopbimbiHdbl. Cayananama Hamudicenepi Memaekem kenindik 6epeeH dapi-0apmeKmepMeH Kammamacwul3 emyoezi npobaemanapost
anbikmadusl. XKaanwl, Kazakcmanda mezin ambynamopusiavlk 0api-0apMeKkneH KamMmamacsl3 emy scylieci 1#oara KoUbLAFaH, nayueHmmep
ambysnamopusinblk deHeelide 6acKapbliambsiH aypyaap 60UbIHWA yaKmblibl Kaxcemmi 0apiaik 3ammapost an1adsl. Aaiioa, 0cbl 6aFrbIMmarst
JHcyMbICMbL Heemiadipydi masan ememin npobaemanslk Macesaenep 6ap.

Tytii ce30dep: dapi-dapmekmepze K01 Jcemkisy, meziH 0api-0apMeKneH Kammamacwul3 emy, XaablKmulH 0api-0apMeKneH KamMmamacsi3
eminyiHe KAHarammatybl.

AHanu3 MHeHus B3pO0C/IOTr0o HACeJIeHUuA PeCﬂyﬁJ’Il/lKl/l Ka3axcraH 06 YAOBJIETBOPEHHOCTH cucTeMon
6ecn/IaTHOroO JIEKAPpCTBEHHOI'0 oGecneyeHUus

HKycynosa I['K. ', Koiikos B.B. *

! [nasmwiil cneyuaaucm, Ljenmp paseumus HayuHo-uccaedogamensckoll desmeabHocmu, MeduyuHckutl yHugepcumem Acmaua;
akcnepm HayuoHanbHo20 Hay4HO20 YyeHmpa pazsumus o6pasosarus "Canam”, Acmaua, Kasaxcmat. E-mail: zhussupova.gu@amu.kz

2 [Ipopekmop no HayuHolU pabome, MeduyuHckuil ynusepcumem Acmata, Acmana, Kazaxcman. E-mail: koykov@inbox.ru

Pe3wome

Bonpoc docmyna k sekapcmeam 518/151emcsi 0CHO80N01A2A0WUM KOMNOHEHMOM NO/HOU peau3ayuu npaga Ha 30oposve. PagHulli
docmyn K.iekapcmeam sieasiemcsi npuopumemoti 3adayeli 6o ecem mupe. Hapsidy ¢ amum, docmyn Ha pblHOK UHHOBAYUOHHbIX JIeKAPCMBEHHbIX
cpedcma si8a51emcsl pewarowum Gakmopom 8 yayduleHuu npodosdcumesbHOCMU U Kayecmaa Hu3Hu HaceaeHus. [Ipo6aema noswviuieHus
docmynHocmu MedQUYUHCKUX ycjaye vepe3 obecnevyeHue pasHozo docmyna K KayecmeeHHoU MeduyuHcKolu nomowju nodyepkusaemcs 8
HayuoHaavHom naaHe pazsumust Pecnybauku Kazaxcmaw do 2029 2oda. [Jocmyn Ha pblHOK UHHOBAYUOHHbLIX MEXHO102Ull 8 3HAYUMEAbHOU
cmeneHu 3a8ucum om 20MogHoOCMu 2paxcoaH NPUHIMb mexHos02ulo. [loamomy yuacmue nayueHmoag 8 docmyne Ha pbIHOK 1eKApcme umeem
pewaroujee 3Ha4eHue.

llenb uccaedoeanus: HsyueHue cy6vekmusH020 MHeHUs HacesneHus 06 y008.1emeopeHHOCMU Ccucmemol am6y1amopHo20
JleKapcmeeHHo20 obecnedeHus, ¢ npedocmasieHueM nped10xceHull No nosvlweHuo ee JocmynHocmu, sgpdhekmusHocmu U om3vl84U80CMU
Ha nompebHOCMU NAYUEHMOB.

Memoobl. Coyuosozuueckoe ucciedogaHue nposedeHO Nymem aHKeMUpOBAHUSI 63POCA020 HACeAeHUsl 4epe3 naamgopmy
SurveyMonkey 6 oHaalin popmame. Obujee 4uc.10 pecnoHoeHmos: 83pocavle — 1730 uenosek, uz Hux mysicuuH - 710 (41,05%), scenwyun - 1020
(58,95%).

Pesynomamot. [Toumu 80% onpouwleHHbIX coobwuu, Ymo JiekapcmeeHHble cpedcmaa ecezda ecms 8 anmeke, Ho 18% ommemuau,
umo nepuoduyecku omcymcmsyrom, a 2,5% cuumarlrom, ymo becn/1amHbulX Jekapcme Hukozda Hem @ anmekax. 78% u3 nepevuc/eHHbIX
npenapamos, komopble nayueHmMsvl NOKyna/au camocmosimesvHo, exodsam 6 IllepeueHb 6ecnaamibix aekapcmes. 23,41% pecnoHdenmos
npuHuUMaau aHmubuomuku 6e3 HazHaveHus epayva. 61,12% pecnoH0eHmMo8 He 20Mo8bl ONAAYUBAMb PA3HUYY 8 YeHe MeHcdy OpU2UHAAbHbIM
npenapamom u 2eHepukom. 06wjast oyeHka cucmembvl 6ech1amHO20 1eKapcmeeHHo20 obecneyeHus: 8 Kasaxcmate @vlensdum caedyrouum
o6pazom: 35,47 % yuacmHukos oyeHuau Ha omau4Ho, 47,58% Ha xopowo, 9,14 % Ha ydossemeopumensvHo u 5,47 % pecnoHdeHmo8 cuumarom
pabomy cucmembl 6ecnAaAMHO20 1€KAPCMBeHHO20 obecneyeHusl Hey008.,1emeopumenbHollL.

Bbigodbl.  Pesynbmambl onpoca 8blasuau npobaembl 8 obecnedeHuu JeKapCmeeHHblMU Ccpedcmeamu, 2apaHmupo8aHHbIX
2ocydapcmeom. B yenom cucmema GecnnamHozo amby/1amopHo20 JeKapcmeeHHo20 obecneveHusi 8 KazaxcmaHe HasadceHa, nayueHmbl
nosly4arom ceoespeMeHHO Heob6X00uMble JeKapcmeeHHble cpedcmea no ynpasasieMbiM Ha amb6y/1amopHoM yposHe 3a6o1es8anusm. O0HaAKo
uMeromcsi npobaeMHble 80NPOCH Mpebyrwue co8epueHCMB08aHus pabomsl 8 0AHHOM HANPA8AEHUU.

Karwouesvle caoesa: 0ocmyn K Jlekapcmeam, 6ecniamHoe J1IeKapcmeeHHoe obecnheyeHue, ydosnemeopeHHocmb HacesieHus
J1IeKapCmeeHHbIM obecneyeHueM.
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OnucaHue KAUHUYeCcKoz20 cay4yas

HecpaieHnue Mmecta 0CTeOTOMUM NIPU NONIepeYHOM YKOpaYUuBawoIen
0CTe0TOMUH GepeHHOM KOCTH B coueTaHuu TITC. Kiiman4yeckui ciaydyau
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Pe3ome

Jucnaasuss masobedpeHHo20 cycmasga - 3MO MAXCEAAs NAMO/I02Us ONOPHO-08U2aMeNbHO20 annapama, Komopast npu
HecgoespeMeHHOU duazHOCMuKe U JlevyeHuu npugodum K HapyuleHuio yHKyuu ma3obedpeHHo20 cycmasa. Imo npugodum K ocmeoapmpo3sy,
Komopblll mpe6yem Xupypau4eckozo emewamebcmaa. B daHHom omueme onucat cay4ail HecpaujeHue 30Hbl honepevHol nodsepmenbHoll
yKopauusaroweti 0cmeomoMmuu 8 co4emaHuu momassHol 3H0oNPoMe3upos8aHuuU /16020 MazobedpeHHo20 cycmasa.

Cnedyem ommemum 4mo, 8 Haulem coo6WeHUU/uccaedo8aHuu 6bL1U HeKomopble 02paHuveHus, makue Kak: Kopomkull nepuod
HabadeHus u 00uH nayueHm. Mol cuumaem 4mo, 0151 noJ1yHeHue Xopouux pe3y/1bmamos HyxHo daibHelluee ucc1edo8aHue ¢ 0UmeabHuiM
CPOKOM Habt00eHUs1 U 3HayumebHoll ebibopkoli nayueHmos ¢ DDH muna no Crowe. /JaHHoe Ha61t00eHuUe 3a nayueHmoM npodoicaemcs.

Kawuesble caosa: ducnaasuu ma306e0peHHozo cycmasa, 3H60np0me3uposaHue, no@sepme/leaﬂ YKopavueawuwas ocmeomomus,
HecpaweHus.
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BBeaeHue

Jucniasum  TazobegpenHoro cycraBa  (ATC)
CUMTAIOTCS CJOXKHOW NATOJIOTHEH KOTOpble NPUBOJSAT
K HapyleHWI0 OQYHKIMH CyCcTaBa M ONOPOCHOCOGHOCTH
HIDKHUX KOHEYHOCTEH, CHIDKEHHIO KauyecTBa IKU3HHU
nalnyeHTa 13 - 3a VINTEJbHOTO BBIBHXA 6eJipa ¢ pOXKJeHUs
[12]. BcoieicTBHe HEKOPPEKTHOM AUATHOCTUKHU U JIeUeHHU s
JlaHHOro 3aboJieBaHMS CO BpeMeHeM pa3BUBAETCH
JUCIJIaCTUYECKUH KOKcapTpos [4].

ATC mpeacraBisieT co60i akTyaJbHYI0 Mpo6JieMy
B COBpEMEHHOW OpTONEeJUH U TpebyeT KOMIJIEKCHOTO
U TIIATeJbHOTO MNoAXoAa K JeyeHuwo. [lpu JieveHHUun
JAAaHHOTO 3a60J1eBaHUS HY>XXHO YYUTBIBATb aHATOMHUYECKHUE

O0COGEHHOCTH: HeJOpPa3BUTHE BepTIYKHOM BIaAUHBI,
BBICOKHM BBIBUX TOJIOBKM O6eJpeHHOH Koctu [11],
KOHTPAKTYpy OKpYKalOIUX MATKUX TKaHed [10],
HECOTBETCBUE JUINHBI HIDKHUX KOHEYHOCTel

MPOSABJISIONIMNACA XPOMOTOH [6], a Tak Ke yBeJUYEHHEM
anteBepcuu [1]. B nevenun /JITC IV Ttuna mo Crowe mo

KnuHudeckum caydai

B HauuoHaibHbIN HayYHBIN LIEHTP TPaBMaTOJ0IUU
U opromneAuyd uMMeHHU akaZemuka H./l. BarneHoBa 6bLia
rocnuTajJu3upoBaHa 44-yeTHssl MallUeHTKa C Kajlo6aMu
Ha BBbIp@QXEHHYI0 060JIb W OrpaHUYeHUe [JBUXKEHUU B
JIeBOM Ta300e/JpeHHOM CyCTaBe, CUJIbHYI0 XPOMOTY,
nporpeccupyouiue B nocjaegnue 6 mMecsueB. C poxaeHUs
HabJloJlaeTcss y OpTollela C JUarHo30M BpPOXK/JEHHBIN
BbIBUX 6efpa. [lo HacTosiulero BpeMeHM He MoJydasa
CrelnyaJu3upoBaHHOro JiedeHUss 1o Koppekuuu [TC.
B aHaMHe3e XU3HU OTCYTCTBYIOT KaKhe-JHU6O Apyrue
3a60J1eBaHUS.

[lanueHT mepeJBUTraeTCsl CaMOCTOSITEJIbHO MPH
MOMOIIM TPOCTH, CUJIBHO XpOMas Ha JIEBYI0 HHKHIOIO
KOHEYHOCTb, OTMeYaeTCsl yTHHas I0X0/AKa. BuayajabHO
MMeeTCsl yKOpDOYeHHe JIeBOM HIDKHEH KOHEYHOCTH,
runotTpodus MbILIL JeBOTO GeJpa U ATOAMIBI, a TAKXKe
cumntoM TpeHzeneHOypra MoJ0KUTENbHbIN ceBa. linHa
NpaBOM HUKHEH KOHEYHOCTH 76 cM. a JeBod 71 cm,,
OTMevaeTCsl HECOOTBETCTBHUE JIJIMHBI HUXKHEH KOHEYHOCTH
Ha 50 cM. O6beM ABMXKEHHs B JIEBOM Ta306epeHHOM
CycTaBe OrpaHUYeHbl M 60JIe3HEHHBI: CrUOaHue pa3rubaHue

JIUTEPATypPHBIM JAHHBIM OINHCHIBAETCS INpPUMeHeHUe
TOTAQJbHOTO  JHJONPOTE3UPOBAHUS  Ta306eJpEeHHOTO
cyctaBa (TITC) c mnopBepTesbHOW yKOpayWBawoLiel
ocreoromuert (IIYO). [Ipu ero BBINOJTHEHHUU XUPYPrU
CTAJKUBAIOTCA C  ONpeJeJeHHbIMU  TEeXHUYEeCKHUMH
TPYAHOCTSIMHM CBSI3aHHBbIE C MaToJiorHeid cycraBa [13].
HecmoTpss Ha TO 4YTO mNpHMeHeHHEe [JAHHOM TEXHUKH
JleyeHUs [JIAl0T Y/AOBJIETBOPUTEJbHbIE pe3yJabTaTbl U
YJIy4IIAIOT KaueCTBO KU3HU NMallMeHTOB, KaK U IPH JII060H
XUPYPTrUYeCKON onepanUy BO3MOXXEH PHUCK Cepbe3HbIX
OCJIO)KHEHUH, TAaKUX KaK HEWPOMATHs CeJaTHUIHOT0 HepBa
Y HecpalieHre 30Hbl 0CTEOTOMMUH.

B nmpexcraBsieHHOM  PYKONMCH  ONMCbIBAETCA
KJUHUYECKUW CcJy4all TNalueHTa C  HecpalleHUueM
MecTa OCTEOTOMHM MpH IONepevyHor YKopauyuBarollen
ocTteoToMuu OGeapeHHOW Koctu npu TITC c BBICOKUM
BBIBUXOM Gejipa.

902-0-1809, orBegenue-npuBegenue 102-0-152, porauus
KHapy>u-kHyTpu 102-0-52. IlpaBblii Ta306epeHHBIN
cycTtaB B HopMe. [IpoBe/ieH onpoc 1o c/leiy0LMM LIKalaM:
Visual Analogue Scale (VAS) - 9 6asi08B, Harris Hip Score
(HHS) - 40 6annoB, Oxford Hip Score (OHS) - 20 6anna.
[IpousBesieHa peHTreHorpadus TazobeipeHHbIX CyCTaBOB
B IPSIMOM NPOEKIUY, TAie PeHTTeHOJIOTUYeCKH 0TMevasoch:
BPOXK/JEHHBINA BEpXHUU BbIBUX I'0JIOBKU JIEBOU GeJipeHHOHN
KOCTH, JMCIJIa3us JIeBOTrO Ta300e[peHHOro CycTaBa,
HeoapTpo3 Ha YpPOBHe Ipe6GHA JIeBOM M0/ B3/J0IHOMN KOCTH,
Cy’KeHue CyCTaBHOM 1iesd, CKJepo3 3aMblKaTesbHbIX
IJIaCTUH, KpaeBble KOCTHble pa3pacTaHUs, KHUCTO3Has
nepecTpolka OKOJIO CyCTaBHOM 30HBI, YILJIOIEHHe
BEPT/IY>KHOM BIaJMHbl, NpaBbli Ta306eJpeHHbIN CycTaB
He u3MeHéH (PucyHok 1). Ha ocHOBaHMM KJHMHUYECKUX
U DPEeHTreHOJIOTUYeCKUX JaHHBbIX BbICTABJEH JUarHos:
Jucniasus neBoro TazobeApeHHoro cycrasa IV Tuma no
Crowe. J/IeBOCTOPpOHHUH JjUcIlIacTUYeCKUH KokcapTpo3 I1I-
IV cTeneHu. YkopoueHHe JieBOW HMKHEH KOHEYHOCTH 10
5,0 cm. CMelaHHas KOHTPaAKTypa JIeBOro Ta306eJpeHHOT0
cycTaBa.

Pucynok 1 - [IpedonepayuonHas penmeeHozpagdus mazobedpeHHbIX Cycmasos 8 npsamotli npoekyuu

[locsie MOATOTOBKM B IJIAHOBOM MOPSIIKE TOZ,
CIIMHHO-MO3rOBOM  aHecTe3Wedl  OblIa  BbINOJIHEHA:
TITC ¢ nomepeyHOW MOJBEpPTEJbHON yKOpauuBalollen
octeoroMued. Ucnosb3oBasu Joctyn XapJAWHra, JJIMHA
pa3pesa omnepaLMOHHON paHbl cocTtaBuia 18 cm. [locne
OOHaKEHUs] BepTEeJbHOU 06J1aCTU U OmlpejesieHue
WCTUHHOW  BEpPTIY)KHOH  BIAJMHBI, IIpoUu3BeJeHa
o6paboTka ¢pesamu, mocaegHUN pasmep Nod4. [lanee
MMILUIAaHTUPOBaIH npecchuT yamy Ne44 MM, norpyxeHue
yamu 95% c¢ dJukcanued [JByMs BHHTAaMH, 3aTeM
YCTAaHOBHWJ/IM TIOJIM3THUJIEHOBBIA BKJaAbll Ne44/28 wmm.
B mocnenyrmomemM o6paboTKka KOCTHOMO3TOBOI'O KaHasa

52

O6epeHHOW KOoCTH pammnuieMm jgo Nel6. [lpu mombITKe
NpOGHOTO BIIPaBJEHHS C HU3BEJEHHEM [0 YPOBHS
WCTHHHOW BePTJIYKHOHM BHNAJUHBI ObLJIO MPOGIEMaTUYHO,
B CBA3M C 4eM IIpOBeJleHa IoIepeyHas IoJBepTesbHas
YKOpa4yHBawIiasi OCTEOTOMHUS JIeBOW OelApeHHOW KOCTHU
Ha 2,0 cM. YcraHoBUIM GefpeHHBbIH KoMnoHeHT Wagner
dupmbl  Zimmer N216 W ONTHMaJbHYI0 THTAHOBYIO
rosoBky Ne3,5/28 wmm. [Ilocse BmpaB/ieHHe NpHU
MaKCHMaJIbHbIX 06'beMax JIBIP)KEHUH CaMONpPOU3BOJIbHOTO
BbIBHMXa HE NPOUCXOJMJIO U OTCYTCTBOBaJIa pOTALLMOHHAA
NOABWKHOCTb. PaHy MOC/IOMHO VIIMJAM HAJIyXo C
OCTaBJIECHWEM IapaoCCaJbHO CUJIMKOHOBOTO JpeHaxa.
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KpoBonoTeps coctaBusa 800,0 M1, BpeMs onepauuu - 110
MUHYT. UHTpaonepanyoHHO NpoBeJieHa peHTreHorpadus
paBoro Ta3o6eZPeHHOTO0 CyCTaBa B IPSMOM NPOEKIUH J1JIsT

MCKJII0Y€EHHs HeCTabUIbHOCTH KOMIIOHEHTOB 3HZ0IPOTE3a
(PucyHox 2).

PucyHok 2 - HHmpaonepayuoHHas peHmzeHo2paguss masobedpeHHbIX Cycmasos 8 npsamoll npoekyuu

PaHHU# mocjieonepaliuOHHBIA MEPUOJ MPOTeKas
6e3 ocobGeHHOCTed. B mocseonepanmoHHOM Tiepuoze
moJsiyyajia TpenapaTbl: HApKOTHYECKHe aHaJbreTHKU
OJIHOKPATHO, HeCTepOHJHble TPOTHBOBOCHATUTENbHBIE
npenaparsl, AHTHKOATYJ/ISHTEI, racTpoInpoTEKTOPHI,
QHTHUOMOTHK TIpynnbl  1edaJoCIOPpHHOB, a  TaKxke
npenapaTbl Jkesesa. [locie cTabuinsanuu - 0GILEro
COCTOSIHMSI TalWeHTKa aKTUBH3WpPOBAaHA HA BTOpPbIE
CYTKM IIOCJle Olepaluyd HayajJa IepejBUraTbcad C
MOMOIIbI0 KOCThIJIEH 0e3 OMOpPHOM Harpy3KH Ha HpPaByIo
HIDKHIOIO KOHEYHOCTb. JIOMOJIHUTEJNBbHO elle MOJIyduIa
NepBbId 3Tan peabUJIMTAMM B 0O0beMe: aKTHBHasd
WH/JMBUJyaJbHAsT KUHE30Tepanus HIKHEH KOHEeYHOCTH
B IIOCJeOoNepallioHHOM Iepuoze No5, MHAMBHAyalTbHOE
oby4eHHe\KoppeKuus Xob6bl N°5, MarHuUTOTepamnus Ha
nocjeonepanoHuyo pany Ne5. Ha 11-kie cyTku mocie

omepalMy MalMeHTKa BbIMCaHAa Ha aMOyJaTopHOe
JiedeHWe. Ha MOMEHT BBINIMCKH MOKa3aTesH IIKaJ GbLIA
cnepyrwmumu: VAS - 5 6anios, HHS - 44 6anna, OHS - 26
6ass10B. B mocsiefyroniem yepe3 4 mecsia nocse onepanuu
NalMeHT IIoJly4aeT TpaBMy Ta300eJpEeHHOr0 CyCTaBa,
3a MeJMIIMHCKOM IMOMOIIbI0 He o6pallaeTcsi, OTMedaeT
yMepeHHble 60/ B 06JIaCTH JIEBOI'O Ta306eJpeHHOr0
cycraBa. Cnycra 3,5 Mecsna rnocje MOJy4eHHOW TPaBMBI
C BBIpaXeHHbIM 00JIEBBIM CHHJpOMaM O0OpaTuiach B
MOJIMKJMHUKY, TIOCTaBJieH JuarHo3: HecTabuibHOCTH
GeipeHHOr0 KOMITOHEHTA 3H/JI0IPOTE3a JIEBOT'O
Tazo6eApeHHOro cycraBa. CoCTOssHUE IOCJIe TOTAaJIbHOTO
3H/IONPOTE3WPOBAHUS JIEBOTO Ta3006eJpEeHHOro CycTaBa
¢ ykopauuBamwolined ocreoromued ot 20.03.2023 .
Hecpamenne B 06/1aCTH OCTEOTOMHH TNPOKCHMAJBHOIO
oTzesa ieBoro 6eapa (PucyHok 3).

a

b

PucyHok 3 - [IpedonepayuonHas penmeaeHozpadusi masobedpeHHbIX cycmagos: a) npsimas npoekyusl, b) 6okoeast npoekyus

BosieBas ouenka no VAS 4 6asia, GyHKIUHU CYCTaBOB
no HHS 48 6annos, OHS - 21 6a1. Ha peHTreHorpadpuu
Ta306e/ipeHHbIX CYCTABOB B 2-X NPOEKLUSX IOJIOXKEeHHe
yalll M TOJIOBKM D3SHAONpOTe3a CTAabUJIbHOE, HOMXKa
3H/IONpOTe3a CMellleHa K Hapy>XHOMY Kpawo OGeApeHHOU
KOCTH, c R-kapTuHoOi HEeKOHCOJIMAMPOBAaHHON

MO/IBEPTEJIbHOM OCTEOTOMHUHU JIEBOM OeJpeHHON KOCTH,
BapyCHOM IIOJIO)KeHHeM ¢parMeHTOB 6GeJpeHHOH KOCTHU
13° (yros1 OTKpBIT B MeJUaJbHYI0 CTOPOHY). B miaHoBoM
Nopsiike IpPOBeJleHO ONlepaTHUBHOe JedeHHe B ob6beMe:
OTKpBITBIM 0CTEOCHHTE3 30HbI HecpallleHUs JIeBOro 6espa
6JIOKUpYIOLIel MJIacCTUHON U BUHTaMU (PucyHok 4).

PucyHok 5 - HecpaujeHue 30HbI nonepeyHoli nodeepmebHoll ykopauusaroujeli ocmeomomuu

B  paHHeM  moc/jeonepallMOHHOM  Hepuoje
nanyeHTKa OTMeyasa yMeHbLIeHbIH 60JiIeBOM CHHApPOM
M XpOMOTY. X0AHW/a NPU MOMOILM KOCThIIEH 6e3 OlopHOH
Harpysky Ha OIlepHpPOBAHHYI KOHEYHOCTb. [lo JJaHHBIM

KJIMHUYECKUX LIKaJl GBI clefylolye nokasaTeau: VAS - 4
6as1a, HHS - 60 6assoB, OHS - 26 6a1s10B. [Ipy KOHTpOJILHON
peHTreHorpaduu JieBOro Ta306eApEeHHOro  CycTaBa
OTMeyaeTcs MOJIOXKUTEeJbHAass R-AMHaMUKa: MOJIOXKeHUe
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dparMeHTOB OGepeHHOM KOCTH U MPOCTPAHCTBEHHOE
M0JIOXKEHUE KOMIIOHEHTOB 3HJ0NIpOTe3a JIEBOTO

Ta306epeHHOro cycTaBa KoppekTHoe (PucyHok 5).

PucyHok 5 - PenmeeHozpaghusi 1e6020 ma3ob6edpeHH020 cycmasa 8 npsimMoll Npoekyuu 8 paHHeM nocaeonepayuoHHOM nepuode

Yepes 2,5 MecsleB Ha aMOy/JIaTOPHOM OCMOTpe Yy
MalMeHTKU Oblla He3HAYUTeJsbHasgt 60Jib U XPOMOTA, 1O
VAS - 2 6assa, HHS - 92 6as1a, OHS - 45 6annoB. [IpoBeseHo
peabuIMTallMOHHOE  JiedeHWe U  peHTreHorpadus

JIEBOTO Ta300eJpeHHOro cycraBa. Ha KOHTpPOJIbHOU
peHTreHorpaMMe B 30HE OCTEOTOMUU OTMeYaeTcsl cabast
KoHcosidaanus (PucyHok 6).

a

b

PucyHok 6 - PenmeeHozpaghusi 1e8020 mazobedpeHHO20 cycmaesa yepes 2,5 mecsiyes: a) npsimasi npoekyusi, b) 6okoeast npoekyus

OGcnenoBaHre manueHTa 4vepe3d 12  Mecsnes
MoKasaJio oTcycTBUe 6osieBoro cugpoma (VAS 0 6asioB),
yJyduieHie QYHKIHMM JIEBOIO Ta300epeHHOro CycTaBa

(HHS - 99 6amno, OHS - 48 6annoB). Ha o63opHoi
peHTreHorpaduu Ta306ePeHHOr0 CycTaBa OTMeYaeTCs
IIOJTHAast KOHCOJIMJJALMsi 30Hbl ocTeoToMUH (PUcyHOK 7).

PucyHok 7 - Penmeerozpagus masobedpeHHbIX cycmasos 8 npsamoli npoekyuu vepes 10 mecsayos

06cyxaeHue

JTC cuuTaeTcsi OJHUM H3 TSKEJbIX NATOJOTHH
Ta306epEHHOr0 CyCTaBa, 4YTO 00YC/I0BJIEHO
QHAaTOMMYECKUMH  HU3MEeHEeHUsIMM UM aHOMaJUsAMH
HeJl0pa3BUTHUsS Taso6ejpeHHoro cycraBa [8]. TITC
JlaHHOW MaTOJIOTMU CYUTAETCs BbICOKOTEXHOJIOIMYeCKON
XUpPyprueH, npu KOTOpPOM HWHTpaolepalnoHHOe
MO3UIIMOHUPOBaHUe KOMIIOHEHTOB 3H/I0IPOTE3a
Ta300eIpEHHOr0 CycTaBa 3aTPYAHSETCS C JAJUTEJbHOU
KOHTPAKTYpOH MSITKUX TKaHEd UM BbICOKUM BbIBUXOM
6e/pa, a TaK e TUNoIlJIa3uil BepT/IY>KHOU BlaAuHbI [3].

TITC B couetanuu c [IYO saBasieTca onTUMalbHbIM
MeTO/,0M /111 uU36exaHue NpeIpoJIoraeMblX OCJI0XKHEHUH,
TaKUX KaK IOBpeXJeHHe COCYyAUCTO-HEPBHOIO Iy4Ka,
HEKOPpPeKTHOe YCTAaHOBKAa KOMIIOHEHTOB 3HJOINpPOTe3a,
ype3MepHOe yJJIMHEHUe HWXKHel KoHeyHocTH [7,9].

54

CymectByeT pasHble MeToAbl [IYO mnpuMeHsieMbll y
nanyeHToB ¢ ITC IV Tuna no Crowe: nonepevyHasi, Kocasd,
CTyleHYaTasi, [BOWHas IIeBpOHHAas. BbIGOp TEXHUKHU
OCTEOTOMHH 3aBHUCUT OT JijhaMeTpa KOCTHOMO3IOBOTO
KaHasla U pa3Mepa OepeHHON KOCTH, a TaKKe OT OMNbITa
XUPypra, BBINOJIHAIIEro omnepanui. OAHUM aBTOPbI
OpeANnoYUTAIOT NPU TaKUX MATOJIOTHUAX HNpPUMEeHeHHe
HonepeyHON OCTEOTOMHUY, a Jpyrue - ocTaabHbIX. OJHaKO
nonepeyHada IIYO cyuTaeTcsa caMbIM pacnpoCTpaHEHHBIM
M TEeXHWYECKU MNPOCThbIM [Jis BbINOJHEHUs [5], HO B
JIUTepaTypHBIX MCTOUYHMKAX 4acTOTa HecpallleHUH MecTa
ocTeoToMUU Npu nonepeuHoit [IYO kosebsetcs 2,8-7,1%
[9].

HeT eguHOro MHeHHMS O TNpPUYMHAX pa3BUTUA
HecpallleHUs,, TeM He MeHee GOJIBIIMHCTBO aBTOPOB
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YKa3bIBAIOT cieaytoliee: 1) HapylieHHe KPOBOCHAOXKEHUU
B 30HE OCTEOTOMMUY; 2) Upe3MepHasi BbICOKas TeMIepaTypa
MWJIbl NPU OCTEOTOMHHH, BBI3bIBAKOIIAA OXOI KOCTH;
3) moBpex/ileHHe 3HM0CTa; 4) HENOJIHOE COOTBETCTBUE
MMPOKCUMaJIbBHOIO U AUCTAJIBHOTIO (l)paI‘MeHTOB KOCTHBIX
MOBEPXHOCTEH; 5) yuieMIeHHe MATKUX TKaHEeH B 06J1aCTH
0oCTeoToMHUY; 6) pex/eBpeMeHHas Harpyska [2].

CTOUT OTMETHUTB, YTO MO/IEJIb U COOTBETCTBYIOIINI
pa3Mep HOXKKH 9H0NPOTE3A TOKE UMEET HEMAJTOBAXKHYIO
pOJib B CpalleHUH 30HBbI OCTEOTOMHH. MHeHHEe aBTOPOB

0 BbIOOpe OGeApeHHOro KOMIIOHEHTa 3HJ0NpoTe3a
pa3HOpEeYHrBO. B Hacrosiiee BpeMsi GOJIBLIMHCTBO
XUPYProB BBIOUPAIOT KOHUYECKHUE O6eJipeHHbIE

KOMIIOHEHTbl [IJI1 MPOYHOU QUKcauu U U36eKaHUs
poTauuoHHOW moABwKHOCTH. Zeng W.N. et al. B
MpOBEeJIEHHOM UCCAe[JOBAaHUHU TaKXe YKasblBaeT, YTO
MOJIyYMJIM  XOpolMe pe3ylbTaThl U MHUHUMAJbHYIO
CTelleHb OCJIOXKHEHUsl NpU NpuMeHeHUe Mofgenu S-ROM
npu nonepeyHoit [IYO y nanneHTOB € BbICOKUM BBIBUXOM
6eapa [12].

BbiBOAbI

TITC ¢ 1IYO 6eapeHHON KOCTH MOXKET 06€CIeYUThb
XOPOIIYI0 KJIMHUYECKYI0 3QPEKTUBHOCTb U NPUBECTU K
OTHOCHUTEJIbHO BBICOKOW YaCTOTe CpallleHUs Y NalMeHTOB
¢ DDH Tuna IV no Crowe. OiHaKO y HEKOTOPBIX TaLlUEHTOB
BCce elle Ha6uwogaercs HecpaueHde. Heo6xoaumo
TLATeJbHO NpPOAaHAJM3UpPOBAaThb NPUYMHBI HecpalleHUs
Y NPHUHATb aKTUBHbIe Mepbl AJS1 ero NpeJoTBpalleHusl.
BHyTpeHHAA QUKcaLMsA C UCNI0Ib30BaHUEM GJIOKUPYIOLei
IVIACTHUHBI C BUHTAMHU ABJAETCA 3P PEKTUBHBIM METO/OM
Jle4yeHHU B CJlydyae BO3HUKHOBEHHS HecpallleHUsl.

duHaHcupoBaHMe. /[lanHag pa6ora  Oblia
npopUHAHCUPOBaHA B paMKax NPOrpaMMHO-IIeJIeBOro
duHaHCUpPOBaHUS HAYYHOH U (MJIM) HAyYHO-TEXHUYECKOH
nporpamMmbl  Ha  2023-2025 roxmt  BR21881815
«Pa3paboTka, usyueHue 6e30nacHOCTU U 3G PEKTUBHOCTH

Bo MHOTrUX C/Iy4asix Py UMIIJIAHTAL MY 6eIPEHHOTO
KOMIIOHEHTa HMMeeT MeCTO POTAalWOHHAadA ITOABUMXHOCTHb
MPOKCUMAJIbHOTO JIMO0 JUCTAJIbHOrO pparMeHTa Oeapa,
KOTOpOoe TpebyeT [JONOJHUTEeNbHON ¢uKcanuu. Bribop
BUJa OUKCALMK TaKXe 3aBHCUT OT MPeAINoYTeHUs
XUpypra, COCTOSIHMA KOCTHOW TKaHUM U BJaJeHUs
XUpPYypruyeckod TexHUKoW. CUHTe3 MecTa OCTEOTOMHUHU C
HCIO0JIb30BAHUEM GJIOKUPYIOIIEeH MIaCTUHBI M BHHTAMH
CO3/1aeT CTAaOWJIBbHOCTh (QpParMeHTOB W  OKa3bIBaeT
GJ1aronpUATHBIE YCI0BUA /s cpaiienus [14, 15].

CielyeT OTMETHUTbh, UTO B HAlIEM HCCIe0BAaHUU
ObIM HEKOTOpble OTPAaHUYEHHUs, TaKHe KaK KOPOTKUU
nepuo/; HabJIWJEeHUs W OJUH MNalUeHT. Mbl cuuTaeM,
YTO JJi TOJIyYeHUSI XOPOLIMX pe3yJbTaTOB HYKHO
JalbHelllee WCCAejoBaHUE C JAJIUTEJbHBIM CpPOKOM
HaOJ/II0/IeHUs] U 3HAYMTEJbHOU BBIOOPKOUW MalMEHTOB C
DDH Tuna no Crowe.

HCII0JIb30BaHUA npeMHaJibHbIX WHHOBALlMOHHBbIX
OT€4YeCTBEHHbIX HUMIJIAHTATOB [AJid XHWPYPru4eckoro
JIeHeHUs MallueHTOB C IOBPEXJeHUAMHU U 3a60J1eBaHUSIMH
OINIOPHO-ABUTATEJIbHOI'O alllrapaTax».

dTHYyeckoe o0J06peHMe M copiacMe Ha
y4yactve. JlaHHBIA ciy4daid Obl1 ofo6peH JlokajibHOH
9THYeCKOH Komuccued  HanuoHasbHOro  Hay4yHOro
LeHTpa  TPaBMaTOJOIMM U  OPTONEAUH  HMEHHU
akazemuka barnmenoBa H./l, mporokosn ot 09.11.2022
r, Ne4. OT nanueHTa OBLIO NOJY4eHO IHCbMEHHOe
MHGOPMUPOBaHHOE COIVIaCHe Ha NyO6JHMKALMI0 3TOro
KJIMHUYECKOT0 Cay4as M JIIOOGBIX  CONYTCTBYIOIUX
HU306paKeHUH.

KoH}/IUKT MHTepecoB. ABTOpHI 3asBJISIOT, UTO Y
HUX HET KOHKYPHUPYIOLMX HUHTEPECOB.
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Tyhinaeme

JKambac ducnaasusicul - 6ya dep kediHOe duazHO3 KOUbLIMAFAHICIHE emOenMezeH Jcardaiida jcambac GyblHbIHbIY KbI3MemIiHiH
Oy3bLAYbIHA A/bIN KejaemiH — MIpeK-KUMbLI annapambsiHbiH — ayblp namoJozusicbl. bya xupypeausiavik apasacydel Kaxcem ememiH
ocmeoapmpumke akesedl. ¥CbIHbIAFAH ecenme Ke/10eHeH Cy6AaKcayusiHbl KbICKapmy ocmeomomusi aiMarsIHblH 6ipikmipiameyi dcaHe con
JHCAK HCAMOAC OYbIHLIHBIH HAMOACMbBIH MObLK AYbICMbIPbLIYbIMEH 6IpikmipiieeH KAUHUKAAbIK JaFdall cunammasraH.

Bi3diH 6asHdamambizda/3epmmeyimizde Kbicka 6aKblLAay Ke3eHI JcaHe JHaAFbl3 HayKacmoull 604ybl cuskmbl kellbip wekmeyaep
6osFaHbLIH aman emkeH JceH. JKakcbl Homudicesnepze Ko/ dcemkisy yuwiH y3ak mep3imdi 6akviiaymen scove Crowe munmi DDH  6ap
HaykacmapOdbly y/KeH y/2iciMeH Kocblmula 3epmmeyep kadxcem den ecenmetimis. bys sepmmey dicaHe Haykacmol 6aKblAay Haracyod.

TyliiH ce3dep: xcambac ducnaaszusicsl, s3HAonpome3saey, cybaaKkcayusiHbl KblCKapmy 0CmeomoMusicsl, 6ipikmipiamey.
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Abstract

Hip dysplasia is a severe pathology of the musculoskeletal system which, if not diagnosed and treated in time, leads to impaired function
of the hip joint. This leads to osteoarthritis, which requires surgical intervention. This report describes a case of non-union of the transverse
subluxation shortening osteotomy zone combined with total hip replacement of the left hip joint.

It should be noted that our report/study had some limitations, such as a short follow-up period and one patient. We believe that further
research with a long follow-up period and a larger sample of patients with Crowe type DDH is needed to obtain good results. This study and
patient follow-up are ongoing.

Key words: Hip dysplasia, endoprosthesis, subluxation shortening osteotomy, nonunions.
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Abstract

The optimal level of PEEP during laparoscopic surgery without lung injury remains unclear and controversial. We hypothesized
that personalized adjustment of positive end-expiratory pressure (PEEP) by best compliance could improve perioperative gas exchange and
respiratory biomechanics in adult patients undergoing laparoscopic surgery in the reverse Trendelenburg (RT) position.

Objective: The primary objective of the study was to determine the difference in oxygenation between the groups. Secondary objectives
were differences in intraoperative dynamics of compliance and driving pressure.

Methods. A randomized trial was conducted with patients undergoing laparoscopic cholecystectomy, divided into two groups. In the
PEEP titration group (iPEEP), PEEP was adjusted according to best compliance. PEEP titration was performed in 1 cmH20 increments. In control
group (PEEP5) we set PEEP of 5 cmH20.

Results. Sixty patients were included in the study. PEEP during pneumoperitoneum (PNP) did not differ between the two groups at
5 minutes and 1 hour after PNP (t2, 5.3#4.58 vs 5.0#0.0 cmHZ20, t3 5.93#5.09 vs 5.0#0.0 cmHZ20, respectively, both P>0.05) and corresponded
with esophageal pressure monitoring. Oxygen saturation (Sp02) levels were comparable throughout surgery. Higher driving pressure (DP)
was observed in the iPEEPgroup at 5 minutes post-PNF, but DP values remained within protective limits. Compliance decreased in both groups
5 minutes post-PNP but was lower in the iPEEPgroup. These differences in DP and compliance disappeared one hour after PNP and by the end
of surgery. The P/F ratio was significantly higher in the iPEEPgroup compared to the PEEP5 group 1 hour and 24 hours post-surgery (p<0.05),
although the iPEEPgroup had higher preoperative P/F values.

Conclusions. During laparoscopic cholecystectomy in RT position PEEP 5 is sufficient, but some patients need personalized adjustment.
Intraoperative titrated PEEP improved perioperative oxygenation and did not affect on respiratory mechanics.

Keywords: PEEP, compliance, oxygenation, laparoscopy, lung protective ventilation.
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Introduction

Annually, approximately 230 million patients
worldwide require surgery with general anesthesia and
mechanical ventilation (MV) [1]. Laparoscopic procedures
are increasingly becoming the primary method of surgical
intervention each year. This technique involves making
a minimal surgical incision to allow camera access,
insufflating the abdomen with carbon dioxide (CO2), and
placing additional ports under direct visual control through
the camera to facilitate the insertion of laparoscopic
instruments [2].

Pneumoperitoneum (PNP) and the patient
position required for laparoscopic surgery lead to
pathophysiological changes that complicate anesthesia
[3]. PNP is characterized by increased intra-abdominal
pressure (IAP) and cranial displacement of the diaphragm,
which can lead to intraoperative atelectasis and decreased
end-expiratory lung volume (EELV) [4,5]. Moreover, PNP
can reduce respiratory system compliance by 30-50% in
healthy patients [6,7]. During elective abdominal surgeries
under general anesthesia, atelectasis forms in almost 90%
of patients [8] and may become a focus of postoperative
pneumonia. One method of preventing the effects of PNP
on lung tissue is the use of positive end-expiratory pressure
(PEEP) [9]. PEEP is recognized as a component of lung
protective ventilation (LPV) along with a low tidal volume
(TV) of 6-8 ml/kg [10,11]. On the other hand, excessive
PEEP can lead to lung overdistension, causing volutrauma
[12] and hemodynamic instability. It is crucial to use
appropriate PEEP levels to minimize atelectasis, improve
respiratory mechanics, and maintain oxygenation.

A recent systematic review and meta-analysis of
intensive care unit (ICU) patients without acute respiratory
distress syndrome (ARDS) found no reduction in in-
hospital mortality or duration of ventilation in patients with
higher PEEP. However, hypoxemia and ARDS occurred less
frequently with higher PEEP (assessed by arterial partial
pressure of oxygen (PaO2) or the Pa02/FiO2 ratio) [13].
In a large observational study of general surgery patients

Materials and methods

Subjects. We conducted a prospective, blinded,
randomized controlled trial (RCT) at Professor Makazhanov
H.J. Multidisciplinary Hospital from April 2021 to June 2022
in Kazakhstan. The study protocol was approved by Local
Bioethics Committee of Karaganda Medical University
(assigned number 66, protocol Ne18, dated 12.04.2021).
Written informed consent was obtained from all patients
before inclusion in the study. This manuscript adheres to
the CONSORT guidelines.

Sixty consenting patients with ASA physical
status I-1I (see Figure 1 for CONSORT study profile) were
included in the study. All patients underwent laparoscopic
cholecystectomy between April 2021 and June 2022.
Exclusion criteria were age < 18 and > 65 years, BMI > 30
kg/m2, pregnancy, ASA III-IV patients, life-threatening
cardiac rhythm disturbances and/or systolic blood
pressure < 80 mm Hg despite norepinephrine at a dose >
2 pg/kg/min, primary lung diseases (e.g., interstitial lung
disease, interstitial lung disease, pulmonary emphysema)
or tumor metastases to the lungs, chronic decompensated
disease with extrapulmonary organ dysfunction (tumor
progression, cirrhosis, congestive heart failure), Glasgow
Coma Scale score < 14 points, upper airway obstruction.
Patients were withdrawn from the study and replaced in
case of protocol violation and when conversion to open
laparotomy cholecystectomy occurred.

without obesity, a PEEP of 5 cmH20 was identified as a
protective factor associated with fewer postoperative
pulmonary complications (PPC) [14]. Additionally, zero
PEEP was associated with worse outcomes, including
increased hypoxemia, ventilator-associated pneumonia,
and in-hospital mortality [15]. One systematic review and
network meta-analysis suggested that individually tailored
PEEP combined with a recruitment maneuver (RM) may be
the optimal ventilation strategy in combination with low
VT in abdominal surgery, but it involved mixed groups of
patients undergoing laparoscopic and open surgery [16].
A recent systematic review and meta-analysis found that
high and individualized PEEP during laparoscopic surgery
in non-obese patients can improve oxygenation and
respiratory mechanics without causing clinically significant
effects on hemodynamics. While a moderate PEEP may be
insufficient to improve airway compliance and oxygenation,
low PEEP may result in decreased airway compliance
and impaired oxygenation [17]. In obese patients, higher
PEEP may be used, as some studies indicate worsening
respiratory mechanics in this group [18,19]. Although low
VT is recognized as a protective component during surgery,
randomized controlled trials (RCTs) comparing PEEP levels
during laparoscopic surgery have been small and have
shown conflicting results regarding the effects of PEEP on
oxygenation, respiratory mechanics, and hemodynamic
stability [20-25]. Thus, the optimal level of PEEP during
laparoscopic surgery without lung injury remains unclear
and controversial.

Due to the ambiguity of available data, many
authors are actively developing the idea of personalized
intraoperative PEEP titration [26-28], and further studies
are needed to determine an effective and safe intraoperative
PEEP level during laparoscopic surgery.

Baseline electrocardiogram (ECG), heart rate (HR),
systolic blood pressure (SBP), diastolic blood pressure
(DBP), mean arterial pressure (MAP), hemoglobin oxygen
saturation (Sp02), and end-tidal carbon dioxide (ETCOZ2)
were recorded in the operating room using a multi-
frame monitor. Baseline arterial blood gases (ABG) were
measured. After induction of anesthesia with standard
doses of fentanyl, propofol, and rocuronium, general
anesthesia was maintained in TIVA mode by continuous
infusion of propofol and fentanyl. Intravenous crystalloids
and norepinephrine were administered as needed at the
discretion of the attending anesthesiologist. After induction
and intubation, an arterial catheter was placed in the radial
artery for repeated arterial blood gas sampling.

Mechanical ventilation was performed in volume
control mode with inspiratory square flow. Tidal volume
was 6 mL/kg ideal body weight, FIO2 was set to maintain
Sp02 > 92%, and respiratory rate was adjusted to achieve
and maintain end-expiratory carbon dioxide concentration
at 30-45 mm Hg. The inspiratory time was 33% of the total
respiratory cycle time, and the inspiratory pause was equal
to 20% of the inspiratory time. Initially, PEEP was not added.
According to the anesthesia maintenance plan, propofol
was administered intravenously at a rate of 2-10 mg/kg/h,
fentanyl 0.05-0.15 mg/kg/min, and emergency rocuronium.
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Study protocol. All patients were randomized into
one of two groups (main or control) using a computerized
randomization sequence (www.sealedenvelope.com);
assignment was communicated to the attending physician
before the patient entered the operating room. The main
group were patients with calculous cholecystitis who
underwent ventilation with PEEP adjustment titrated by
best static compliance; the control group were patients with
calculous cholecystitis who underwent standard ventilation
with PEEP of 5 cm H20 throughout surgery.

In the PEEP titration group (iPEEP), PEEP was
adjusted according to best compliance. PEEP titration was
performed in 1 cm H20 increments. In the control group
(PEEP5), a PEEP of 5 cm H20 was set. Esophageal pressure
monitoring was used in both groups. Group allocation
was concealed in a sealed envelope before induction of
anesthesia.

In both groups, FiO2 was chosen by the anesthesia
staff to maintain an SpO2 > 92% and a plateau respiratory
system pressure (P plat) < 30 cm H20 according to our
institutional protocol. When Sp02 decreased to 92%, F1I02
was increased first, followed by PEEP, after excluding
common possible causes such as endotracheal tube
misplacement or airway secretions. If SpO2 persistently
remained below 92%, a recruitment maneuver was
performed with continuous hemodynamic monitoring. In
the iPEEP group, PEEP was adjusted to achieve the best
static compliance.

Tidal volume was based on ideal body weight (6
ml/kg), the inspiratory/expiratory ratio was set to 1:2,
and the breathing frequency was adjusted to maintain an
end-tidal carbon dioxide value <55 mm Hg in both groups.
Furthermore, recruitment maneuvers could be performed
based on clinical judgment if SpO02 was <92%. During
recovery from anesthesia, patients were transferred to the
postanesthesia care unit while spontaneously breathing
room air or, when required, oxygen via a Venturi face mask.

Study steps were defined as follows: baseline, before
starting surgery (t0); after intubation in the absence of
external PEEP (t1); randomization and 5 minutes after PEEP
application (t2); after 5 minutes of pneumoperitoneum
application (t3); after 5 minutes the reverse Trendelenburg

Results

From April 2021 to April 2022, 82 patients were
eligible for inclusion in the study, but 22 were not included.
Of these, 10 did not meet the inclusion criteria, one refused
to participate, and one was excluded for other reasons,
resulting in 60 patients being included in the study. No
patients dropped out or had incomplete follow-up (Figure
1).

Table 1 - Basic characteristics of the study group

and changing position (t4); and 24 hours after surgery (t24).

Measurements. Demographic characteristics such
as sex, age, ASA physical status, body mass index, and ideal
body weight were recorded for each subject. Arterial pH, the
ratio of arterial partial pressure of oxygen to the fraction
of inspired oxygen (PaO2/F102), and arterial carbon
dioxide partial pressure were assessed at randomization,
as well as at one hour and 24 hours after the end of
surgery. Hemodynamic status was continuously monitored
throughout the study, with mean arterial blood pressure
and heart rate recorded from t1 to t4. At each step from t1
to t4, occlusion maneuvers at both end-expiration and end-
inspiration were performed to measure static pressures in
the airways (Pplat) and in the chest. These values were used
to compute static compliance. Volumetric capnography was
also recorded, and the driving pressure of the respiratory
system was calculated.

Statistics. The statistical analysis was carried out
using the Statistical Package for the Social Sciences program,
version 26 (SPSS Inc., Chicago, Illinois, USA). Intergroup
comparisons for variables with a normal distribution were
conducted through Student’s t-test, while variables lacking
normal distribution were assessed using the Mann-Whitney
U test. The x? test was employed for intergroup comparisons
of categorical data, and paired samples t-test was used for
intragroup comparisons. Results are presented as mean (M)
+ SD when quantitative data were normally distributed. In
non-normal distribution, quantitative data were described
based on the median (Me) and upper and lower quartiles
(Q25, Q75). A significance level of P < 0.05 was considered
statistically significant.

Sample size calculations were performed using the
PASS 15.0 program. The sample size determination was
based on observations obtained in a study conducted by
Sen and Erdogan Doventas (29). In this study, the group
with PEEP 10 demonstrated a mean PaO2 of 176.1 (37.9)
mmHg after 30 minutes of pneumoperitoneum, while the
group with PEEP 5 had a mean Pa02 of 135.2 (36.9) mmHg.
To detect a similar difference in PaO2 at 80% power and
a 0.05 error, the sample size was 14 persons per group.
Considering possible dropout from the study, total 60 adults
were included.

The baseline characteristics of the study groups are
summarized in Table 1. Both groups were well-matched in
terms of gender, age, body mass index (BMI), weight, height,
and smoking status. The iPEEP group consisted of 6 males
and 24 females, while the PEEP5 group had 8 males and 22
females, with no significant difference in gender distribution
(p=0.54).

Characteristics IPEEP PEEP5 P
Sex (M/F) 6/24 8/22 0.54
Age, years 42.46/12.29 47.37/ 14.02 0.14
BMI, kg/m? 25.91/ 3.05 25.26/ 3.58 0.49
Weight, kg 71.70/ 11.91 67.53/ 11.39 0.29
Height, sm 166.03/ 8.48 163.33/ 6.90 0.41

Smoker, yes/no 5/25 6/24 0.74

Data presented as mean + SD. BMI - body mass index. A value of P < 0.05 was considered statistically significant. F - female, M - male

The mean age was 42.46 + 12.29 years in the iPEEP
group and 47.37 + 14.02 years in the PEEP5S group, without
a statistically significant difference (p = 0.14). Similarly,

there were no significant differences in BMI (25.91 * 3.05
kg/m? vs. 25.26 + 3.585 kg/m?, p = 0.49), weight (71.70 +
11.91kgvs. 67.53 +11.39 kg, p=0.29), and height (166.03 *
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8.48 cmvs. 163.33 + 6.90 cm, p = 0.41) between the groups.
Smoking status was also comparable, with 5 smokers in the
iPEEP group and 6 in the PEEP5 group (p = 0.74). These

findings confirm that the study groups were comparable,
allowing for a fair assessment of the effects of different
mechanical ventilation strategies.

[ Enrollment ]

| Assessed for eligibility (n= 82)

Excluded (n= 22)

+ Not meeting inclusion criteria (n= 10)
"] + Declined to participate (n= 1)

+ Other reasons (n=1)
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Figure 1 - CONSORT Flow Diagram

In terms of oxygenation parameters, SpO2 levels
were similar between the groups throughout the study. The
P/F ratio, a key indicator of oxygenation, was consistently
higher in the iPEEP group at all time points (Figure 2). At
t0, the median P/F ratio was 452.85 (Q25-Q75: 406.19-
547.61) in the iPEEP group, compared to 391.19 (Q25-Q75:
367.14-470.95) in the PEEP5 group (p = 0.028). This trend
persisted at t1, with medians of 438.57 (Q25-Q75: 393.33-
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614.28) vs. 402.85 (Q25-Q75: 353.09-455.83) (p = 0.020),
and at t24, with medians of 480.95 (Q25-Q75: 385.23-
619.04) vs. 378.80 (Q25-Q75: 333.80-463.09) (p = 0.010).
Similarly, the partial pressure of arterial oxygen (Pa02) was
significantly higher in the iPEEP group one hour and 24
hours after surgery, indicating improved oxygenation under
the iPEEP strategy.

I

WPFo
|28
WPiF24

IPEEP

PEEPS

Figure 2 - Oxygenation parameters

P/F - the ratio of partial pressure of oxygen in arterial blood (Pa02) to the fraction of inspiratory oxygen concentration (FiO2) is an
indicator of pulmonary shunt fraction.
t0 - before starting surgery;
t1 - 1 hours after surgery;
t24 - 24 hours after surgery

Conversely, the partial pressure of arterial carbon
dioxide (PaCO2) did not differ significantly between the

groups at any time point. At t0, the median PaCO2 was 33.30
(Q25-Q75: 32.20-35.60) in the iPEEP group, compared to
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35.95 (Q25-Q75: 32.97-38.95) in the PEEP5 group (p =
0.067). Similar non-significant differences were observed
attl and t24 (p = 0.164 and p = 0.554, respectively).

When examining driving pressure (DP) and static
compliance (Cstat), the iPEEP group showed significantly
higher DP at early time points (Figure 3 and 4, respectively).
At DP1, the median DP in the iPEEP group was 12.00
(Q25-Q75: 11.000-14.250), compared to 10.00 (Q25-Q75:

25

20

9.075-12.000) in the PEEPS group (p = 0.042). At DP2, the
difference was even more pronounced, with medians of
11.00 (Q25-Q75: 10.000-12.000) vs. 9.5 (Q25-Q75: 8.00-
11.00) (p = 0.008). However, no significant differences
in DP were observed at later time points (DP3 and DP4),
and static compliance (Cstat) did not differ significantly
between the groups at any time point.

EoP1
Mor2
WorP3
Eor4

"

iPEEP

PEEPS

Figure 3 - DP parameters.
DP - driving pressure.
1 - after intubation in the absence of external PEEP (t1);
2 - randomization and 5 minutes after PEEP application (t2);
3 - after 5 minutes of pneumoperitoneum application (t3);
4 - after 5 minutes the reverse Trendelenburg and changing position (t4)
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Figure 4 - Cstat parameters.
Cstat - static compliance.
1 - after intubation in the absence of external PEEP (t1);
2 - randomization and 5 minutes after PEEP application (t2);
3 - after 5 minutes of pneumoperitoneum application (t3);
4 - after 5 minutes the reverse Trendelenburg and changing position (t4)

Finally, gas exchanges parameters during
ventilation, including VCO2 (volumetric capnography),
PetCO2 (partial pressure of end-tidal carbon dioxide),
and EELV (end expiratory lung volume), did not show
statistically significant differences between the iPEEP and
PEEPS groups (table 2). For example, VCO2 and PetCO2
medians were comparable between the groups at all time
points, with p-values exceeding 0.64 and 0.08, respectively.
Similarly, EELV measurements showed no significant
differences, with p-values greater than 0.09 at all measured
intervals.

In conclusion, the iPEEP strategy resulted in
significantly better oxygenation (higher P/F ratio and Pa02)
compared to the PEEP5 strategy, without significantly
affecting carbon dioxide elimination, driving pressure at
later time points, static compliance, or overall ventilation
parameters. These findings suggest that iPEEP may offer
advantages in maintaining superior oxygenation during
mechanical ventilation without compromising other
aspects of respiratory mechanics.
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Table 1 - Gas exchanges parameters during ventilation

IPEEP PEEP5 p
N 30 30

VCO02_1 95.50 (82.50-114.00) 96.00 (78.00-109.50) 0.90
VC02_2 93.00 (78.00-103.50) 99.00 (76.50-108.00) 0.69
VCOo2 3 96.00 (82.50-102.50) 93.00 (78.00-126.00) 0.64
VCO02_4 102.00 (84.00-109.50) 99.00 (90.00-120.00) 0.91
PetCO2_1 28.82 (25.919-31.507) 32.18 (27.757-35.771) 0.49
PetCO2_2 37.00 (32.75-38.25) 36.00 (34.00-40.25) 0.08
PetCO2_3 36.00 (33.75-38.00) 36.00 (34.00-39.00) 0.73
PetCO2_4 38.00 (35.75-41.25) 40.00 (37.00-43.00) 0.08
EELV_1

EELV_2 167.71 (81.78-250.35) 210.94 (162.94-265.13) 0.09
EELV_3 169.56 (57.70-289.84) 147.77 (117.04-205.09) 0.83
EELV_4 146.40 (45.85-296.83) 152.28 (122.06-192.73 0.50

Data presented as median and 25th, 75th percentiles. A value of P < 0.05 was considered statistically significant.
VCO2 - volumetric capnometry, PetCO2- - arterial partial pressure of carbon dioxide.
1 - after intubation in the absence of external PEEP (t1);
2 - randomization and 5 minutes after PEEP application (t2);
3 - after 5 minutes of pneumoperitoneum application (t3);
4 - after 5 minutes the reverse Trendelenburg and changing position (t4).

Discussion

Our study demonstrated that the PEEP titration
strategy resulted in significantly better oxygenation
compared to the fixed PEEP of 5 cm H,0. This was evident
from the consistently higher P/F ratios and PaO, levels in
the iPEEP group at all measured time points, indicating
that the iPEEP strategy is more effective in maintaining
oxygenation during mechanical ventilation.

These findings align with previous research, which
also highlighted the potential benefits of individualized
PEEP settings. For instance, the study by Meininger et al.
[30[ found that higher PEEP levels during robot-assisted
laparoscopic surgery improved oxygenation, particularly
during prolonged procedures. Although the beneficial
effects of PEEP on oxygenation were more pronounced with
longer pneumoperitoneum durations, our study indicates
that even in shorter surgeries, a tailored PEEP approach can
yield significant oxygenation benefits.

Interestingly, despite the improvement in
oxygenation, there was no significant difference in PaCO,
levels between the two groups in our study. This suggests
that while PEEP titration can enhance oxygenation, it does
notadversely affect carbon dioxide elimination, maintaining
respiratory function stability. However, in a previous
study, during pneumoperitoneum, PaCO2 was found to be

Conclusion

In the context of laparoscopic cholecystectomy
performed in the reverse Trendelenburg (RT) position, a
fixed PEEP of 5 cmH,0 generally suffices. However, some
patients may benefit from personalized PEEP adjustments.
Our study demonstrated that titrating PEEP based on
individualized measurements significantly enhances
perioperative oxygenation without adversely affecting
respiratory mechanics. Thus, PEEP titration is a feasible
and potentially superior alternative to fixed PEEP settings.
Future research should investigate the long-term effects of
this strategy, especially in broader patient populations and
various surgical settings.
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Tyninaeme

Okneze 3aKbIM KeamipMelimiH 1anapockonusi/iblK onepayusaap kesinde dem wulFapydbiy COHbIHOA 0H KbicbIMHbIH (/CLIK) oHmatiibl
deneelii ani de 6eazici3 scaHe daynbl 604bin Kaabin omulp. bi3 oymatinel komnaaerc apkwiavl [CLIK sceke mysemy epecek nayuenmmepde
/21anapockonusiAvlK xupypausi Kesinde, kepi Tpendesnenbypz (KT) nosuyusicelnda, nepuonepayusiiblk 2a3 aamacydbl HIHE MbIHLIC A1y
6UOMEXAHUKACHIH JcaKcapma anadst den 604x#cadvlk,

3epmmeydiH Hezi3zi makcamul - monmap apacsiHOaFbl ommeziMeH KaHLIFY aliblpMAWbLAbIFbIH aHbikmay. Exinwinik makcammap -
KOMN/AeHC NeH KO3Fayulbl KbICbLMbIHbIH 0Nepayusablk OUHAMUKACLIHOAFbI lbIpMAWbLLABIKMAPOa aHbIKMay.

9ddicmepi. /lanapockonusiiblk X0/eyUcCmIKMoMusioaH 6mkeH nayueHmmep apacbiH0d paH0oOMU3ayusiJAaHFaH CblHAK 6MKi3iadi, onap
eki monka 6e.iHdi. [[CILIK pemmey mo6wiHda (iPEEP) /[CILIK oymatiasl calikecmikke calikec pemmendi. /ICLIIK pemmey 1 cmH20 KadambimeH
JHcypeizindi. Bakbliay mo6winoa JCIIK 5 cmH20 (PEEPS) deHeeliinde opHamuldbl.

Hamuoicec. 3epmmeyze 60 nayueHm kamoicmbl. [Tneemonepumoneym (I1HII) kesinde JCLIK 5 munymman dxcaHe [THII-0en 1 caram
emKeH COH eKi monma da atiblpmMawblablk 60aMadvl (t2, 5,3+4,58 kapcwt 5,0+0,0 cm H20, t3 5,93+5,09 Kapcoet 5,0+0,0 cm H20, muiciHuwe, ekeyi
de P>0,05) scaHe eHew KblcbIMbIH bakblLiayFa calikec keadl. Onepayusi 6apbicbiH0a ommezimeH KaHbiFy deHeelli (Sp0O2) ykcac 60a0bL. [THII-
den kellin 5 munym emxkeH coH iPEEP mo6biHda Kosraywel KuiceiM (KK) scorapul 6041061, 6ipak KK mMaHOepi KopraHbic wekmepinoe Kaaobl.
Calikecmik eki monma da ITHII-OeH keliiH 5 muHymman coy memeHdedi, 6ipak iPEEP mo6biHda memeH 60410bl. Bya KK dcaHe calikecmik
ativipmawsiasikmapsl [IHII-0en 1 caram emkeH COH JcaHe onepayust COxbiHa deliiH scoraavin kemmi. P/F apakamuttacel IPEEP mo6biHoa
PEEP5 mo6bimeH caablcmblpranda onepayusdal keliiH 1 caram scaHe 24 caramman Kellin edayip scorapel 6010bt (p<0,05), 6ipak iPEEP
mo6blHda onepayusi andviHdarsl P/F maHOepi scorapbl 6041001

KopbimbiHobL. Jlanapockonusiabik xoneyucmakmomus kesinde KT nosuyuscetnda I1I/IKB 5 scemkinikmi, 6ipak kelibip nayuenmmepze
sceke myzemy Kascem. lwki onepayusiavik pemmenzen JJCLIK nepuonepayusiiblk ommezimeH KaHbIFyObl JHaKCapmmul JHaHe MbIHbIC Aay
MeXaHUKACbIHA acep emneoi.

TytiiH ce3dep: dem wblFrapydbiH COHbIHOA OH KbICbIM, KOMN/IAEHC, 0MmeziMeH KAHbIFY, 1anapocKonusl, eKneHi KopralimblH Jcesademy.
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Pe3wome

Onmumanvhblll yposeHs IIJKB (nosoxcumensHozo dassieHust 8 KOHYe 8bl00XA) 80 8peMs Aanapockonu4eckux onepayull 6es
noepexcoeHus: J1e2Kux 0Cmaemcsi HesiCHbIM U 8bl3bleaem cnopbl. Mul npednososcuau, ymo uHousudyanvHas Hacmpotika [I/]JKB Ha ocHose
Hauayywell nodamausocmu (compliance) moxcem yayywums nepuonepayuoHHblll 2a3006MeH U OGUOMEXAHUKY OblXAHUSL ) 83POCAbIX
nayueHmos, hepeHecwux 1anapoCcKoOnUu4eckyo onepayuro 8 nooxceHuu o6pamuozo Tpendesenbypaa (OT).

Heav uccaedosanusi: OcHoBHOU yesnvlo uccaedosaHusi 6bl10 onpedeaumb pA3HUYy 6 OKCU2eHAYUU Mexcdy epynnamu.
BmopocmeneHHble yeau 8KA0YAAU PA3AUYUS 8 UHMPAONEPAYUOHHOU OUHAMUKe nodamaugocmu U dasieHust 8odicoeHus (/IB).

Memodeul. [Iposedero paHdomusuposaHHoe uccedosaHue cpedu NayueHmos, nepeHecwux 1anapockonu4ecKyH X01eyucmakmomuio,
pasdeseHHbIX Ha dee zpynnvl. B epynne mumpayuu I1/]KB (iPEEP) I[1/]JKB Hacmpauea/ioc 8 coomgemcmauu ¢ Hauayvuwel nodam/augocmbyio.
Tumpayus I[1/]JKB nposoduaacs c wazom 1 cm H20. B koumpoavHotl epynne I1JJKB 6bl10 ycmaHogaeHo Ha ypogHe 5 cm H20.

Pesyabmamul. B uccaedosanue 6vi10 ekatoueHo 60 nayuenmos. I1/JKB eo epems nHesmonepumorneyma (IIHII) He pazauyasnoch
Medicdy deymsi epynnamu vepes 5 munym u 1 uac nocae IHII (t2, 5,34+4,58 npomuse 5,0#0,0 cm H20, t3 5,93+5,09 npomus 5,0+0,0 cm H20,
coomeemcmaenHo, 06a P>0,05) u coomgemcmao8a.io 0aHHbIM MOHUMOPUH2a dasaeHus 8 nuujesode. YposHu camypayuu kucaopoda (Sp02)
6bl1U conocmaguMul Ha npomsiiceHuu ecell onepayuu. B epynne iPEEP nabatodasoct 60s1ee 8bicokoe das/eHue Ha 800xe yepe3 5 munym nocse
[THII, Ho 3HaveHus /[IB ocmagaauck 8 npedenax 3auumubsix 2paHuy. [lodamausocms cHU3UACL 8 06eux epynnax yepe3 5 murym nocae I1HII,
Ho 6bl1a Hudice 8 epynne iPEEP. 9mu pazauvus 6 /]B u nodamausocmu ucuezau yepes uac nocae I1HIT u k konyy onepayuu. CoomHoweHue P/F
6b1/10 3Ha4UMebHo 8biule 8 2pynne iPEEP no cpasnenuio ¢ epynnoti PEEP5 uepe3s 1 uac u 24 uaca nocae onepayuu (p<0,05), xoms 8 epynne
iPEEP 6bl1u 8bluie npedonepayuoHHbsle 3HayeHusi P/F,

Buvigodul. Bo epemsi snanapockonuueckoll Xxosneyucmakmomuu 8 nososxcequu OT IIAKB 5 cm H20 seasemcss docmamoyHbIM,
HO HeKomopwulM nayueHmam mpe6yemcsi uHougudyanbHass Hacmpolika. HrmpaonepayuorHHoe mumpoganue I[IJKB yayuwuao
nepuonepayuoHHyo OKCU2eHAYuo U He N0BAUSN0 Had MEXAHUKY ObIXAHUSL.

Karueswlie caosa: H,ZIKB, nodamsausocmy, OKCuzeHayus, 1anapockonus, npomeKkmueHas 6EHMuU/IAYUA 1e2KUX.
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