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ON THE ISSUE OF QUALITY CONTROL OF MEDICAL LABORATORY TESTS

Resume: As healthcare systems around the world increasingly rely on laboratory testing, maintaining high quality diagnostic
services is imperative. In Kazakhstan, the importance of quality control in medical laboratories is being recognized, but there is a
need to evaluate and improve current practices against international standards.

Purpose: The purpose of this review article is to assess the current state of quality control in medical laboratories in Kazakhstan
and then compare it with quality control procedures in other countries.

Search strategy: Perform a comprehensive search in electronic databases such as PubMed, Google Scholar, Scopus and Web of
Science with relevant keywords including “international standards”, “medical laboratories”, “quality control”, “quality assurance”
and other. The search was limited to articles published in English between 2001 and 2023 to ensure inclusion of recent research
and current practice.

Results: A total of 79 publications were selected for the study based on their significance for quality control in medical
laboratories, especially in Kazakhstan. The articles covered a wide range of topics, including regulatory frameworks, accreditation
requirements, training programs, equipment requirements, data management systems, and collaborative efforts. A comparative
study of quality control procedures in Kazakhstan with other countries revealed its positive and negative aspects.

Key words: medical laboratory, quality control, quality management, patient care, laboratory results, Kazakhstan.
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MEJULWHAJIBIK 3EPTXAHAJIBIK 3EPTTEYJIEPAIH CAITIACBIH BAKBIJIAY MOCEJIECI

Ty#iH: OyKisn asiemMzeri feHcayJsblK, caKTay »Kydesiepi 3epTXaHaJsbIK TeCTijieyre KebipeK CyHeHeTiHZIKTeH, AUAarHOCTHUKAJIBIK
KbI3MeTTep/IiH XOFapbl CallacblH CaKTay MiHAeTTi wapT 60JbIn Tabbl1a bl KasakcTanza MeAMLIMHAJBIK 3epTXaHaIap/a calaHbl
6aKblIayZblH MaHbI3AbLIBIFBI MOWBIHAQA/bL, 0ipaK XasblKapaJjblK CTaHJApTTapMeH CaJbICTbIpFaHJA KOJAAHBICTAFbI
ToXipubeHi 6arasay KoHe }KaKCcapTy KOKeTTiiri 6ap.

MakcaTbl: OCbl LIOJly MaKaJacblHbIH, MakcaTbl KasakCTaHHBbIH MeJAMIMHAJBIK 3epTXaHa/apblHAA camaHbl Gakbllay/blH
aFpIM/IaFbl JKaW-KYHiH Oarasiay, cojaH KeHiH OHbI Gacka eszepferi camaHbl 6akpliay paciMzepiMeH CasbICTBIPY 6GOJIBII
TabblIabl

I3gey crparteruscol: PubMed, Google Scholar, Scopus xone Web of Science cuAKTBI 3JIEKTPOHIBIK JepeKKopJapzia
"XaJIbIKapaJIblK, CTaHAAPTTap", "MeUIIMHAJBIK 3epTXaHaaap", "camaHbl 6aKbLIay”, "canaHbl KAMTAMachI3 eTy" XKoHe T.0. CUSKThI
THUICTI KIiNT ce3/epMeH aH-aKThl i37ieyAi opbIHAAY. I3/1ey COHFBI 3epTTeyJsiep MeH 3aMaHayu ToxipubesepAi KaMTy[bl
KaMTaMachI3 eTy ywiH 2001-2023 xbL1ap apa/ibIifblH/a aFbUILLBIH TiJiHZE )XapUAJaHFaH MaKaJ/laJapMeH LeKTe 1.
HoaTmxkenepi: sepTrey yiliH MeJUIMHAJBIK 3epTXaHaslap/a, acipece KasakcTaHja canmaHbl 6aKbuiay YIIiH MaHbI3/bLIBIFBI
GoMbIHIIA 6apJbIFel 79 6achlIbIM TaHAaAbl. MaKasajap HOPMATUBTIK-KYKBIKTBIK, 6a3aHbl, aKKpeJUTTEY TaJlalTapblH, OKbITY
GaF/iap/iaMasiaphbl, xabJbIKKa KOWbLIATBIH TajlalTap/pl, JepeKTepi 6acKapy kyHeJiepiH »xoHe OipJsieckeH KyuI-kirepZi Koca
aJIFaH/Ia, KeIlTereH TaKpIpbINTap/Abl KAMThIbL. KasakcTanaarel canaHbl 6aKpliay paciMepiH 6acka esfilepMeH casiblCThIpMaJlbl
3epTTeY OHBIH OH K9He Tepic )KaKTapblH aHbIKTa/bl.

TyiliHai ce3gep: MeguIMHA/IBIK 3€pTXaHa, camaHbl 6aKpLlay, camaHbl GacKapy, HayKacTapfa KYTIM »kacay, 3epTXaHaJblK,
3epTTeyJiep HaTHXKelepi, KasakcTaH.
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2 HAO «Kazaxckuil HayuoHabHblll MeduyuHckull yHugsepcumem umeHu C.JJ. Acpendusiposa», Aamamel, Pecnybauka Kazaxcman
3TOO «YHusepcumem mexcdyHapooHozo 6usHeca umeru Kencezanu Cazaduesa», Aamamsl, Pecnybauka Kazaxcman

K BOIIPOCY KOHTPOJI KAYECTBA MEJAULIMHCKUX JIABOPATOPHBIX UCCJIEJOBAHUMI

Pe3tome: [10CKOJIbKY CUCTEMBI 3/IpaBOOXPAaHEHHUs] BO BCEM MUpe Bce GOJiblle MOJIAraloTcsl Ha JIAGOpaTOPHOE TEeCTHPOBAHMUE,
noJ/iep>kaHie BbICOKOI'0 KayecTBa JUATHOCTHUYECKUX YCJIYT SIBJISIETCS 06si3aTesIbHbIM yciaoBHeM. B KasaxcTaHe BaXKHOCTb
KOHTpOJISI KayecTBa B MEAUIMHCKUX JIAabOpaTOpUSX MOJiydyaeT MNpPHU3HAHUE, HO CYIECTBYeT HEOOXOJAUMOCTb OLEHKH U
yJAy4lIeHUs CylIeCTBYIOIIeH MPaKTUKHU 10 CPABHEHHUIO C MEX/IYHApPOAHBIMU CTaHAAPTAMHU.

Ienb: llesbio JaHHOM 0630pHON CTaTbU SIBJSIETCS OLEHKA TEKYLIEr0 COCTOSIHUSI KOHTPOJISI KauyecTBa B MeAMUIIMHCKUX
JlabopaTopusix KazaxcTaHa, a 3aTeM CpaBHEHHUE €T0 C IPoLeypaMU KOHTPOJISI KauecTBa B PYrUX CTPaHaX.

CTpaTerusi NOMCKa: BbIIIOJIHEHHE KOMILJIEKCHOTO TMIOMCKA B 3JIeKTPOHHBIX 6a3ax JaHHbIX, TakUX Kak PubMed, Google Scholar,
Scopus 1 Web of Science, c cOOTBETCTBYIOILUMHU KJIIOUEBBIMHU CJI0BAMH, BKJIKOYAS «MEXK/AYHAPOJHbIE CTAHAAPTHI», «MEAUILUHCKUE
JIabopaToOpuU», «KOHTPOJIb KayecTBa», «obecliedyeHHe KadyecTBa» M Jpyrue. Ilouck ObLT OrpaHUYEeH CTaTbSIMU,
0ony6JIMKOBAaHHBIMU Ha aHIJIMHCKOM f3blke B nepuoj ¢ 2001 mo 2023 roa, 4To6bl 06GecneyuTb BKJOYEHHUE MOCETHUX
HCCJIe/ITOBaHUM U COBpEMEHHOM MPaKTHUKHU.

Pe3yabTaTbl: Bcero s ucciefijoBaHusl 6bLIO BbIOpaHO 79 MyGJMKAlUM MO MX 3HAYUMOCTH JJI1 KOHTpPOJIS KayecTBa B
MeAUIUHCKUX J1abopaTopusiX, ocobeHHO B KasaxctaHe. CTaTbW OXBaTbhIBaJU LIMPOKUHN CIEKTP TeM, BKJIKOYAss HOPMATHUBHO-
MpaBoByl0 6a3y, Tpe6GOBaHUS K aKKpeAUTAllMH, MporpaMMbl 06y4YeHHUs], TpeOOBaHUs K 060pYA0BaHUI, CUCTEMBI YIIPaBJIEHUS
JaHHBIMU U COBMeCTHble ycu/vsd. CpaBHUTeJIbHOE HUCCIeJ0BaHUe NpoLeAyp KOHTpoJisi KadecTBa B KasaxcTaHe ¢ JpyruMu
CTpaHaMH BbISIBUJIO €r0 M0JIOXKUTEJIbHbIE U OTPULIATE/IbHbIE CTOPOHBI.

KiarodeBble cioBa: MeJUIMHCKas JlabopaTopusi, KOHTPOJIb KauecTBa, YIpaBJeHUe KayeCcTBOM, YyXOJ, 3a MallueHTaMH,
pe3yJbTaThl 1abopaTOPHBIX UccaeoBaHUM, Ka3axcTaH.

Introduction. Quality control is a crucial component of quality control in medical laboratories [31]. Inadequate
medical laboratory operations, as it guarantees accurate, quality control procedures can result in mistaken findings,
precise and dependable results [1-3]. The accepted inaccurate  diagnoses, ineffective treatments, and
standard of laboratory testing encounters an immediate compromised patient safety [32]. On the other hand,
influence on patient care, decisions regarding treatment, rigorous systems for quality control guarantee that
and overall health outcomes in the field of clinical laboratory testing are carried out as precisely and
diagnostics [4-6]. The term "quality control" refers to a consistently as possible [33]. Quality control plays a
broad range of procedures and actions that seek to identify, protective role, enhancing the accuracy and dependability
stop, and correct mistakes generated during the testing of laboratory results by identifying and correcting mistakes
process in order to preserve the preciseness of laboratory or deviations at every stage of the testing procedure [34].
results [7-9]. Objectives. This review article has two goals in
Medical laboratories perform an essential function in the consideration. First and foremost, it seeks to give a
diagnostic process by supporting the identification, thorough picture of the condition of quality control
tracking, and assessment of treatments [10-13]. For proper procedures in medical laboratories today, with a particular
treatment planning, precise diagnosis, and efficient patient emphasis on Kazakhstan. We aim to find opportunities for
management, laboratory results must be accurate and improvement and practical approaches for boosting quality
dependable [14-16]. Establishing trustworthy techniques control in Kazakhstan's medical laboratories by comparing
with comprehensive processes to identify, address, as well our procedures with those of countries around the world.
as prevent errors during testing is the primary objective Secondly, the goal of this review article is to provide
[17, 18]. Medical laboratories guarantee that their tests are guidance to stakeholders in laboratories, healthcare
carried out accurately and consistently by following providers, and policymakers regarding how to improve
rigorous standards [19, 20]. Maintaining the accuracy, quality control systems by highlighting successful projects,
dependability, timeliness, and integrity of laboratory results best practices, and experiences learned from experiences
depends primarily on quality control procedures [21, 22]. across the globe.

Such measures embrace a broad variety of topics, such as Search strategy. The search method used an objective
meticulous equipment maintenance, implementing approach for finding relevant papers on quality control
standard operating procedures (SOPs), periodic calibration, methodologies in medical laboratories, with a focus on
ongoing testing condition monitoring, and proficiency Kazakhstan. A thorough investigation was carried out
testing [23-25]. It is impossible to overstate the importance utilizing popular electronic databases, such as PubMed,
of quality control given its influence on patients' health [26- Google Scholar, Scopus, and Web of Science. In order to
28]. As Kazakhstan works to improve its healthcare guarantee a comprehensive search, appropriate search
infrastructure to deliver better patient care, the need of phrases like "international standards," "medical
quality control in medical laboratories has come to light laboratories," "quality control," "quality assurance," "clinical
[29]. The medical laboratory services in Kazakhstan have laboratories,” "laboratory practices," and "Kazakhstan"
advanced significantly, but in order to bring them into were employed.

compliance with international standards, an assessment Only English-language articles published between 2001 and
and improvement of the current procedures are required 2023 were included in the search to guarantee the inclusion
[30]. It is unthinkable to overemphasize the crucial role of of current research and optimal methods. The time frame
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was intended to include the most recent research findings
and developments in the field. Exclusion criteria were used
to eliminate research that did not considerably contribute
to the understanding of quality control systems or were
primarily focused on non-medical laboratory environments.
The initial screening method consisted of assessing the
relevancy of articles based on their titles and abstracts.
Articles that fulfilled the inclusion parameters were chosen
for additional assessment. After that, the full works of these
chosen research articles were obtained in order to conduct
a thorough evaluation. This review included a thorough
examination of the methodology, content, applicability to
medical laboratory quality control protocols, and
Kazakhstan as a particular focus. During the full-text review,
significant findings, information, and discoveries about
quality control processes in medical laboratories in
Kazakhstan were retrieved from the chosen papers. The
goal of this data extraction procedure was to collect
pertinent data for additional analysis and synthesis.

With a particular emphasis on Kazakhstan, a thorough
compilation of papers about quality control practices in
medical laboratories was found by employing this
methodical search approach. These articles contributed to a
thorough understanding of quality control procedures in
the context of medical laboratories in Kazakhstan by
offering insightful and informative information.

Results and discussion. Quality Control in the Medical
Laboratories Globally. Medical laboratories worldwide rely
extensively on quality standards and quality control
procedures since they are essential for maintaining the
reliability, accuracy and precision of test results,
safeguarding well-being for patients, and facilitating
efficient delivery of healthcare [35-38]. A comprehensive
discussion of the main conclusions and arguments
regarding the current status of quality standards and
quality control procedures in medical laboratories across
the globe are given in this part. Through an extensive
review of numerous studies conducted in various countries,
this article examines the current landscape of quality
standards and quality control practices in medical
laboratories on a global scale.

The study conducted by Sarah et al. (2023) examined the
state of quality standards and internal quality control (IQC)
practices in medical laboratories on a global scale [39].
While it was encouraging to find that a significant number
of countries had established legislative statutes or
accrediting prerequisites to regulate laboratory quality, the
lack of universal enforcement raised concerns [39].
Inconsistent adherence to quality standards can lead to
variations in test accuracy, reliability, and patient safety [6,
40, 41]. To address this issue, it is crucial for countries to
prioritize the implementation and enforcement of quality
standards universally [42]. The study also shed light on the
variations in IQC procedures among participating countries
[39]. While routine IQC performance every 24 hours and the
use of two levels of IQC were commonly reported, the
absence of formal IQC policies and procedures in many
medical laboratories indicates a need for standardized
practices [40, 43]. Developing formal programs and
enhancing educational activities can help improve the
implementation of IQC procedures, leading to more reliable
and accurate test results [44].
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In Spain, a study was conducted to evaluate the analytical
performance of laboratories participating in external
quality assurance (EQA) programs [45]. The findings
demonstrated improvements in laboratory performance
over time, indicating a commitment to quality [45].
However, the study also highlighted challenges in
comparing EQA programs due to differences in design and
accessibility [45]. Harmonization and collaboration among
EQA program organizers are vital to ensure consistent and
standardized EQA programs [43, 46]. This would enable
laboratories to benchmark their performance against
established criteria and improve the overall quality of
laboratory testing [46].

Another important study was conducted in China that
emphasized the importance of systems-based approaches in
reducing variation in laboratory testing cycles and
improving patient safety [47]. Laboratory accreditation
initiatives were identified as crucial in enhancing the overall
standard of laboratory testing [48]. Benchmarking surveys
conducted in the Asia-Pacific region provided insights into
Chinese laboratories' performance, which was found to be
largely equivalent to that of other laboratories in the region
[47]. However, variations were observed in areas such as
responding to urgent samples and participating in external
quality assurance initiatives [49]. This study highlighted the
need for continuous improvement strategies and the
standardization of laboratory testing procedures in China to
ensure consistent and high-quality healthcare delivery [47].
In Canada, the examination of laboratory quality regulations
and accreditation standards revealed a trend towards
embracing ISO criteria among accrediting bodies [50]. This
demonstrated a commitment to standardizing quality
management procedures across the country [26, 51]. The
formation of the Canadian Coalition for Quality in
Laboratory Medicine (CCQLM) further emphasized the
efforts towards standardization and collaboration among
laboratory medicine stakeholders [52]. These initiatives are
instrumental in promoting a culture of quality and ensuring
consistent laboratory practices throughout Canada [50, 53].
The study conducted in Saudi Arabia assessed the
knowledge and perceptions of medical laboratorians
regarding quality management systems [54]. While the
participants demonstrated a good understanding of quality
control procedures, the findings indicated a need for further
education and training to enhance their comprehension of
quality management [54]. Active involvement of laboratory
personnel in ensuring high-quality healthcare was
emphasized, highlighting the importance of expanding their
expertise in quality systems [54, 55]. Continuous education
and training programs can empower laboratorians to
contribute effectively to quality improvement initiatives
and promote a culture of continuous quality improvement
[54, 56, 57].

In Thailand, internal and external quality control methods
have been suggested and quality control is a top priority in
a variety of sectors, including hospitals and medical
laboratories [58]. In order to help laboratories, comply with
these quality standards, the NPTS and EQAS are required
[59]. In a survey of 200 laboratories, more than 70 percent
of the 57 participants had signed up for the EQAS or the
NPTS, and some laboratories had even participated in both
programs [58]. Furthermore, two new programs have been
established for hematology and red cell serology
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laboratories in recognition of the need for more external
quality assessment programs [58, 60]. Nevertheless, there is
a pressing need for external quality assessment programs in
some laboratory categories, including coagulation,
hemoglobin typing, and serology for autoimmune illnesses
[61]. Thailand's attempts to set up and carry out external
quality evaluation programs reflect a dedication to
laboratory testing standards and quality control [62]. Labs
can evaluate their level of proficiency, define areas for
development, and guarantee the accuracy and dependability
of their test results with the use of the EQAS and NPTS [63].
Ensuring patient safety and improving the overall quality of
laboratory services in Thailand need the ongoing growth of
these programs to include more laboratory specialties [64].

In Germany, the study focuses on the evolution of quality
management requirements for medical laboratories since
1971, emphasizing the comprehensive character of the
2014 standards [65]. The guideline's 2014 revision, which
aligns with current national and international standards
and covers a comprehensive quality management effort for
medical laboratories, represents a significant achievement
[65]. Almost every aspect of a laboratory's analytical
procedures, including the pre-analytic, analytic, and post-
analytic stages, must be disclosed [65, 66]. The guideline
also covers analytical techniques that were not previously
subject to minimal quality criteria [67]. The first essential
step in raising the standard of laboratory medicine is the
adoption of the German Medical Association's 2014
Guideline on Quality Assurance in Medical Laboratory
Examinations [65]. It guarantees that national and
international quality standards are strictly adhered to by all
laboratories in Germany that examine human specimens for
medical purposes [65, 67]. Through emphasis on both
structural and analytical processes, the guideline seeks to
improve patient safety and laboratory medicine's overall
quality [66, 68].

The study conducted in India concentrates on the subject of
minimal engagement in external quality assessment
schemes (EQAS) for hemostasis testing in nations with
limited resources [69]. In 2000, the researchers launched an
EQAS initiative in India to deal with this issue; at first, about
25 laboratories connected to the Hemophilia Federation
participated in the study [69, 70]. The UK National External
Quality Assessment Scheme provided assistance for the
initiative, which was then partnered with the Indian Society
of Haematology and Transfusion Medicine to reach a
national scale in 2003 [69]. With over 100 registered
laboratories receiving samples three times a year, the
initiative is currently flourishing [69, 70]. Tests including
prothrombin time, activated partial thromboplastin time,
and factor assays are performed using the submitted
samples. The initiative has been productive in pinpointing
the reasons for subpar performance; going forward, the
hurdles will be in growing the program's participation,
enhancing the reporting of results, and offering laboratories
customized assistance to improve performance [64]. The
study's findings highlight the need for India to establish and
grow an EQAS program for hemostasis testing [64]. It
addresses the reasons behind the poor participation in
EQAS programs in underdeveloped countries and
emphasizes the need of regular quality assessment [71].
The program's capacity to identify performance issues
draws attention to the need for increased participation,
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better reporting, and customized support to help
laboratories become more efficient [69, 70].

In conclusion, these studies collectively highlight the global
efforts and challenges associated with implementing and
standardizing quality standards and quality control
practices in medical laboratories. Variations in regulatory
frameworks, IQC procedures, EQA programs, and laboratory
quality regulations exist among different countries. The
findings underscore the need for harmonization,
collaboration, and continuous improvement strategies to
ensure consistent and high-quality laboratory practices
worldwide. By working together, countries can enhance
patient safety, reliability of test results, and overall
healthcare delivery.

Current state in Kazakhstan. In reviewing the current state
of medical laboratory quality control in Kazakhstan, two
insightful studies shed light on the country's laboratory
services' strengths and areas of improvement. The first
study highlights the significance of well-organized
workflows and extensive quality control systems in
laboratory research, as well as the need to increase
participation in External Quality Assessment (EQA)
programs and strengthen adherence to internal quality
control practices. The second study focuses on the
development of public-private partnerships, the expanding
number of clinical diagnostic laboratories in Kazakhstan,
and the requirement for established standards and
guidelines to provide uniform quality control procedures.
Together, these studies provide valuable insights into the
existing state of laboratory quality control and offer
recommendations for enhancing the accuracy, reliability,
and overall quality of medical laboratory services in
Kazakhstan.

The first study states that in Kazakhstan, internal QC
practices are generally established but require
strengthening adherence [72]. EQA participation has grown
in clinical chemistry but remains limited for specialized
testing [72]. The state of laboratory quality control in
Kazakhstan at the moment, particularly with regard to
clinical and laboratory services, can be evaluated [73]. An
evaluation of the laboratory research quality assurance in
sanitary and epidemiological examination organizations
was the goal of a study carried out in Almaty City. The
findings showed that a well-organized workflow involving
all related phases of the research process is essential to
achieving high standards in laboratory research [72]. One of
the most important issues in contemporary laboratory
medicine is the creation of an extensive quality control
system for clinical laboratory research that considers a
variety of elements and evaluation techniques [72].

In order to guarantee quality, the workers engaged in the
process are crucial. This covers elements like their drive,
participation in formulation and execution of decisions, and
the character of connections both within the team and with
management [74]. A total of 217 workers from various
clinical and laboratory services, such as hospitals, research
facilities, diagnostic centers, and private laboratories, were
polled for the study. The information showed that
employees under thirty were more common in hospitals
(77%), whilst people over fifty were more common in
polyclinics (about 47%). Medical centers employed 100% of
their workforce as young adults under 30. The distribution
of diagnostic centers was quite uniform in terms of age,



| No2 (441 2024

with roughly 50% of patients being under 30 and 40%
being between 40 and 49 [72].

Across all responder age categories, the survey also
discovered indications of close coordination between
laboratory staff and clinicians. Roughly 90% of Clinical
Diagnostic Laboratories (CDL) professionals gave the
management of the laboratory favorable ratings. The
significance of monetary incentives for providing superior
services was acknowledged by professionals in the state
(74%) and private (100%) healthcare sectors [72]. These
results illustrate Kazakhstan's existing laboratory quality
control situation and emphasize the significance of
appropriate staff motivation, organizational structure, and
management techniques [30, 72]. In order to guarantee the
provision of top-notch healthcare services in the nation, the
study highlights the significance of putting in place a
thorough quality control system in clinical laboratory
services, taking into account the perspectives of specialists
engaged [72].

The other study, on the other hand, concur that the current
state of quality control in laboratory services in Kazakhstan,
particularly in Almaty city, is characterized by a growing
number of public and private clinical-diagnostic
laboratories [75]. This expansion reflects the increasing
demand for laboratory studies, particularly driven by the
private sector. The government actively supports private
business development in the healthcare industry, and
health services are exempt from value-added tax [75].
Consequently, private laboratories have become significant
players in providing services according to the Generalized
Health Care Payment Law (GVFHC) and engaging in public-
private partnership (PPP) programs [75].

Public-private partnerships are particularly prominent in
Almaty oblast, where the government provides laboratories
with staff, equipment, and an agreed volume of Greater
Vancouver Floating Home Co-op (GVFHC) services. In turn,
private entities enhance service quality, equip laboratories
to meet current standards, and deliver services in
accordance with up-to-date guidelines. This collaboration
has resulted in several quality control measures being
implemented. Private laboratories offer the convenience of
conducting tests at home, remote patient registration, and
swift transfer of test results via courier, phone, or email.
Moreover, they provide discounts to various patient
categories, corporate clients, and regular customers. Private
laboratories also prioritize patient comfort by providing
well-equipped facilities, convenient biomaterial collection
points, and electronic queuing systems [75].

In contrast, laboratories in public institutions in Almaty are
known for their well-equipped facilities and high testing
capacity, conducting over 1,000 laboratory studies per day.
These laboratories adhere to ISO 15189 international
standards, ensuring rigorous quality control practices.
However, a notable concern in the current state of
laboratory services in Kazakhstan is the absence of
approved standards for laboratory studies. Existing
regulations primarily focus on the operational aspects of
laboratories, rather than the quality control of laboratory
results. This has led to a reliance on reference values
provided in the instructions for the reagents used, which
can introduce potential errors (76). Each laboratory is
expected to establish its own norms based on the region
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and population it serves, resulting in inconsistencies in
quality control practices [75].

To address this issue and improve the state of quality
control, it is essential to establish approved standards for
laboratory studies in Kazakhstan [75]. These standards
should encompass not only the operational aspects of
laboratories but also the quality control of laboratory
results [77]. Implementing consistent standards will help
minimize errors, improve accuracy, and ensure the overall
quality of laboratory services across the country [78].
Additionally, the development of comprehensive guidelines
for laboratory testing, including standardized reference
ranges for different tests, will contribute to uniformity in
quality control practices [79].

To sum up, while the laboratory sector in Almaty,
Kazakhstan, has experienced significant growth, the current
state of quality control in laboratory services requires
attention. The active presence of private laboratories, along
with government support and public-private partnerships,
has improved accessibility and convenience for patients.
However, the absence of approved standards for laboratory
studies poses a challenge to maintaining consistent quality
control practices. By establishing approved standards and
comprehensive guidelines, Kazakhstan can enhance quality
control in laboratory services, minimize errors, and ensure
accurate and reliable test results for improved patient care.

Conclusion. In conclusion, the comparison of laboratory
quality control practices and studies conducted in various
countries emphasizes the importance of implementing key
recommendations to enhance the current state of
laboratory quality control in Kazakhstan. By following these
recommendations, Kazakhstan can elevate its laboratory
services to meet global standards and contribute to the
advancement of laboratory quality control practices
worldwide.

Firstly, standardizing practices is crucial for ensuring
consistent and reliable laboratory testing. Kazakhstan
should prioritize the establishment and enforcement of
universal quality standards across the country. This
includes developing comprehensive guidelines that cover all
stages of laboratory procedures, from pre-analytical to post-
analytical phases. By adhering to these standards,
laboratories can minimize errors, reduce variations, and
improve the overall quality of their services.

Secondly, implementing comprehensive quality
management procedures is essential for driving continuous
improvement in laboratory services. Kazakhstan should
adopt robust quality management systems that encompass
all aspects of laboratory operations, including equipment
calibration, quality assurance, and proficiency testing.
Regular internal audits and performance evaluations should
be conducted to identify areas for improvement and ensure
compliance with quality standards.

Active participation in external quality assessment (EQA)
programs is another critical recommendation. Kazakhstan
should establish and expand EQA programs to provide
laboratories with a means to assess their proficiency and
compare their performance against national and
international benchmarks. It is important to ensure the
accessibility of these programs to laboratories across
various specialties. By participating in EQA, laboratories can
identify any performance gaps, address them promptly, and
enhance the accuracy and reliability of their test results.
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Education and training should be prioritized to promote a
culture of continuous quality improvement. Kazakhstan
should invest in comprehensive educational programs for
laboratory personnel, focusing on quality management
principles, standard operating procedures, and the latest
advancements in laboratory technology. Continuous
professional development opportunities and training
workshops should be provided to ensure that laboratory
personnel are equipped with the necessary knowledge and
skills to deliver high-quality healthcare services.
Furthermore, fostering collaboration and knowledge
exchange among laboratories and stakeholders is crucial.
Kazakhstan should establish collaborative platforms, such
as professional networks or consortiums, to facilitate the
sharing of best practices, promote standardization of
laboratory procedures, and drive quality improvement
initiatives. Collaboration with national and international
organizations, academic institutions, and regulatory bodies
can provide valuable guidance, resources, and expert
support to enhance laboratory quality control practices.

In addition to these recommendations, it is important for
Kazakhstan to establish a robust regulatory framework for
laboratory quality control. This includes the development of
comprehensive regulations and licensing requirements for
laboratories, as well as regular inspections and audits to
ensure compliance. Clear accountability and enforcement
mechanisms should be in place to address any non-
compliance issues and promote a culture of quality and
patient safety.

By implementing standardized practices, comprehensive
quality management procedures, active participation in
EQA programs, prioritizing education and training, fostering
collaboration, and establishing a robust regulatory
framework, Kazakhstan can significantly improve
laboratory quality control. These efforts will lead to the
delivery of consistent and high-quality laboratory services,
ensuring patient safety and contributing to better
healthcare outcomes for the population. By embracing these
recommendations, Kazakhstan can play a leading role in
advancing laboratory quality control practices and serve as
a model for other countries striving for excellence in
laboratory medicine.
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ABTOpAapAbIH, y/eci. bap/blK aBTOp/1ap 0Chl MaKaslaHbl Xa3yFa TEH JAdpexe/ie KaTbICThI.

Myaaesiep KaKTBIFBICHI - MaJIiMIe/IMEreH.

Bys MaTepuas 6acka 6acbuibIMAAp/a KapHUssiay YIIiH GYpbIH MaJiM/ie/IMereH »aHe 6acKa 6acnaap/blH KapayblH/Ja KoK, by
YKYMBICTBI )KYPri3y Ke3iHze 6erje yibIMAap MeH MeAULMHAJBIK OKIJIJiKTep Kap>KblIaHbIPFaH XOK,

KapKbl1aHABIPY - )KYPri3iJreH oK,
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BkJ1aZ aBTOpOB. Bce aBTOpbI NPUHUMA/IU PABHOCU/IBHOE yYacTHe IIPU HAIMCAHUHU JAHHOH CTaThH.

KoH}IMKT UHTEepecoB - He 3asiBJIEH.

JlaHHBIN MaTepuas He ObLJI 3asiBJIEH paHee, /IS Ny6JIMKALUY B APYTUX U3JAHUSIX U He HAXOJUTCS HAa PAaCCMOTPEHUHU JIPYTUMHU
u3gartesbcTBaMu. IlpW mnpoBesieHUMH [JaHHOW pa6oThl He ObLIO (GUHAHCUPOBAHUS CTOPOHHUMH OpraHM3alUsIMU U
MeJUIMHCKUMU IPE/ICTaBUTENIbCTBAMHU.

duHaHCUPOBaHME — HE TPOBOJHUIIOCh.
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