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ABSTRACT

Chronic kidney disease represents a growing public health challenge
in Kazakhstan, yet a substantial proportion of cases remain undiagnosed.
National registry data suggest lower recorded prevalence compared with global
estimates, while local epidemiological studies indicate that many individuals
live with impaired kidney function without awareness of their condition. Late
diagnosis limits opportunities for early intervention, contributes to adverse
clinical outcomes, and increases long-term healthcare costs, particularly when
patients progress to end-stage kidney disease. Although Kazakhstan has
strengthened prevention and early detection of several non-communicable
diseases through primary healthcare services, chronic kidney disease is not
currentlyincluded as a dedicated condition within national screening programs
and is largely detected through opportunistic testing. This perspective
examines key barriers to systematic chronic kidney disease detection, including
laboratory requirements, geographic dispersion, rural - urban disparities,
workforce constraints, and low public awareness. Drawing on international
evidence, the paper discusses potential approaches to improve early detection
that are compatible with national health system capacity. A phased, risk-
stratified strategy integrated into existing primary care and chronic disease
management pathways may offer a feasible starting point. Complementary
delivery models, including point-of-care diagnostics and community-based
outreach services, could further expand access in underserved regions.
Context-specific economic and implementation research is needed to guide
sustainable policy decisions and optimize screening strategies.
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Introduction

Chronic kidney disease (CKD) is a major

Despite this upward trend, the overall number
of officially registered cases remains relatively low

global health issue affecting approximately 13% of
the world population [1]. In recent decades, both the
incidence and mortality associated with CKD have
increased significantly, reflecting population aging,
increasing prevalence of diabetes and hypertension,
and improved survival from other chronic conditions
[2]. Kazakhstan mirrors these global trends, with
registry-based analyses of national healthcare data
demonstrating an increasing burden of CKD in recent
years [3].

compared with global estimates. Analysis of nationwide
healthcare data indicates that the prevalence of officially
registered CKD cases in Kazakhstan was only 38,287
per million population (3.8%) in 2020 [3]. Findings from
local epidemiological studies further suggest that the
actual prevalence of CKD may be considerably higher.
Population-based screening initiatives and community
studies have reported that up to 20-30% of individuals in
the general population live with reduced kidney function
[4,5].
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However, these figures should also be interpreted with
caution. In addition to being conducted in specific populations
that may not be nationally representative, those studies rely
on single measurements of kidney function and do not include
albuminuria assessment, which may lead to misclassification
and potential overestimation of CKD prevalence. Despite
uncertainty regarding the exact magnitude, the available
evidence consistently indicates that a considerable proportion of
CKD cases remain undetected in Kazakhstan.

The underdiagnosis of CKD has important health
implications. Most undiagnosed individuals with CKD are in
the early stages of disease, which are typically asymptomatic.
Diagnosis often occurs only when kidney impairment becomes
clinically apparent or when complications arise. By that time,
substantial decline in kidney function may already have
occurred, which limits opportunities for interventions that
could slow disease progression, such as blood pressure control,
glycaemic management, and treatment with renoprotective
medications [6]. Also, the risk of serious complications at later
stages is significantly higher as demonstrated by numerous
studies. Mortality risk rises progressively with declining kidney
function, reaching approximately three to four times higher levels
in patients with advanced CKD compared with those in earlier
stages. Similarly, the risk of cardiovascular events increases
substantially, with individuals in advanced stages experiencing
up to two to four times higher cardiovascular risk [7-9]. In
addition to these clinical outcomes, CKD is also associated with
a significant decline in quality of life, especially at later stages of
disease [10]. As kidney function deteriorates, patients frequently
experience fatigue, physical limitations, psychological distress,
and reduced social participation. Among individuals requiring
dialysis, treatment burden, dietary restrictions, and frequent
medical visits substantially affect daily functioning and overall
well-being [11].

Beyond its clinical consequences, delayed detection
also has significant economic implications. The costs of CKD
management increase substantially with disease progression,
particularly when patients reach end-stage kidney disease
(ESKD) and require kidney replacement therapy such as
dialysis or transplantation. An international analysis across 31
countries reported that mean annual direct costs increase from
approximately $3,060 per patient in CKD stage G3a to $8,736
in stage G5, while the initiation of kidney replacement therapy
increases costs dramatically, reaching $57,334 annually for
hemodialysis and $75,326 during the first year following kidney
transplantation [12]. Data from high-income countries show that
a relatively small proportion of CKD patients who progress to
ESKD, account for a large share of total CKD-related healthcare
spending. For instance, in the United States, treatment of patients
with ESKD represented nearly one-third of all CKD-related
expenditures among Medicare beneficiaries in 2019, despite the
comparatively small number of individuals requiring dialysis or
transplantation [13].

Given the growing burden of CKD and the substantial
clinical and economic consequences associated with late
diagnosis, improving early detection of the disease represents an
important public health priority. In Kazakhstan, strengthening
strategies for timely identification of kidney disease may play
a key role in improving patient outcomes and reducing long-
term healthcare costs. This perspective paper examines the
challenges associated with CKD detection in Kazakhstan and
discusses potential opportunities for improving early diagnosis
and disease management within the national healthcare system.

Current landscape of CD detection

in Kazakhstan

In this paper, different approaches to CKD detection are
distinguished as follows:

1. population-wide screening refers to systematic testing
of all individuals within a defined population group, typically
based on age criteria;

2. risk-based screening refers to systematic identification
and testing of individuals with established risk factors, such as
diabetes or hypertension;

3. opportunistic testing refers to unsystematic testing
conducted during healthcare encounters, without a structured,
programmatic approach; and

4. routine monitoring refers to regular, guideline-
recommended assessment of kidney function in patients with
known risk conditions as part of ongoing clinical management.

In Kazakhstan, prevention and early detection of non-
communicable diseases (NCDs) are recognized as important
priorities within the national healthcare system [14,15]. Over the
past decade, the country has implemented several public health
initiatives aimed at improving early diagnosis and management
of chronic conditions through primary healthcare services [14].
These initiatives are largely integrated within the national
population-wide screening programs, which are primarily
delivered through primary healthcare facilities, which serve as
the main entry point for preventive services and routine health
monitoring [16]. Within this framework, screening activities
are conducted for conditions including arterial hypertension,
coronary artery disease, diabetes mellitus, cervical cancer, breast
cancer, and colorectal cancer [16-19].

Despite the strong emphasis on prevention of chronic
diseases, CKD has not yet been included as a separate condition
within the national screening programs [ 16]. According to clinical
guidelines, CKD detection in Kazakhstan is intended to occur
through routine monitoring of high-risk patients, particularly
those with diabetes and hypertension; however, in the absence
of an organized screening framework, implementation is
inconsistent, and testing often occurs in an opportunistic rather
than systematic manner [3,20]. In contrast, several countries
have developed more structured and systematic approaches to
CKD detection, supported by standardized testing protocols,
consistent identification of target populations and defined follow-
up pathways. Examples include population-based screening
initiatives in Japan [21], as well as risk-based screening programs
in countries such as Taiwan [22], the United States, the United
Kingdom, and Canada [23]. Integrating similar approaches
within Kazakhstan’s existing NCD prevention framework
could potentially enhance identification of individuals with
undiagnosed kidney disease and facilitate earlier management.

Barriers to early detection of CKD

Although early detection of CKD is essential, several
barriers limit its effective implementation in many healthcare
systems, including Kazakhstan. These barriers arise from
diagnostic requirements, health system organization, access
inequalities, and gaps in awareness and care pathways.

A key barrier to implementing systematic CKD screening
in Kazakhstan relates to the operational and organizational
requirements of laboratory-based detection at a population
level. Unlike screening programs that rely on single procedures
or point-of-care tests, CKD detection requires series of
biochemical testing, including serum creatinine measurement
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to estimate glomerular filtration rate (¢GFR) and assessment of
urinary albumin-to-creatinine ratio (WuACR) [24]. Scaling these
tests within a nationwide screening program would require
sufficient laboratory capacity, reliable sample collection and
transportation systems. Although Kazakhstan has an established
primary healthcare network and ongoing efforts to expand access
to diagnostic services, rural-urban disparities in the availability
and quality of medical services suggest that consistent access
to diagnostic testing may be uneven across Kazakhstan
[25,26]. Review of rural healthcare infrastructure highlight
underdevelopment of service facilities and limited availability
of medical resources [27]. Also, the geographical context is
important. Kazakhstan is the world’s ninth-largest country by land
area and has one of the lowest population densities globally, with
fewer than 8 people per km? despite a total population of over 20
million [28,29]. In 2024, roughly 37.3% of the population lived
in rural areas, indicating a large rural catchment that may face
greater distances to health facilities and diagnostic services [30].
Geographic dispersion of the population, long travel distances
in rural areas, and variability in local diagnostic capacity may
complicate the organization of large-scale laboratory screening.

Workforce capacity may further constrain implementation.
Primary healthcare providers serve as the main entry point for
preventive services and already manage a substantial burden
of NCDs. Systematic CKD screening would increase demands
related to laboratory testing, interpretation of results, patient
counseling, repeat assessments, and referral coordination.
Without appropriate workforce planning and capacity
strengthening, additional screening responsibilities may
strain service delivery. Studies of Kazakhstan’s health system
identify ongoing public health implementation challenges and
coordination constraints that relate to workforce capacity and
readiness for expanded preventive services [31]. Reviews of
rural healthcare in Kazakhstan also highlight that workforce
distribution in Kazakhstan remains uneven, with staffing in rural
areas continuing to present challenges and 82.8% of physicians
concentrated in urban settings [27,32].

Another important barrier relates to limited public
awareness of CKD. As described previously, CKD often
progresses without noticeable symptoms in its early stages,
reducing perceived need for preventive testing and limiting
participation in screening programs. International and local
evidence shows that awareness of CKD remains low, even
among affected individuals, which contributes to delayed care-
seeking and missed opportunities for early diagnosis [33-36].
Low awareness may also reduce screening uptake and adherence
to follow-up after abnormal results, weakening the effectiveness
of early detection initiatives [37].

Taken together, these challenges highlight key
implementation constraints that may limit the feasibility and
effectiveness of systematic CKD screening in Kazakhstan.
Future screening strategies should be developed with explicit
consideration of these contextual barriers.

International evidence on CKD screening
and potential strategies for Kazakhstan
Although implementation of CKD screening presents
practical challenges, international research provides important
evidence on how screening strategies can be designed to
maximize feasibility and effectiveness. A substantial body of
evidence supports risk-based screening among individuals
at increased risk of CKD. Studies conducted in the United

States and Europe have demonstrated that screening programs
focused on high-risk groups - such as individuals with diabetes,
hypertension, cardiovascular disease, and older age - can
facilitate earlier diagnosis and improve disease management
[23,38,39]. Clinical guidelines developed by Kidney Disease:
Improving Global Outcomes (KDIGO) initiative recommend
routine assessment of kidney function in these high-risk
populations [40]. Economic evaluations also support the risk-
stratified approach. Cost-effectiveness analyses conducted in
multiple high-income settings indicate that screening high-risk
groups is generally cost-effective [41-44].

In contrast to risk-based approaches, broader population-
wide screening remains controversial, largely due to concerns
about cost-effectiveness of such approach. Earlier cost-
effectiveness review generally concluded that population-wide
CKD screening was not economically attractive compared
with risk-based strategies, primarily due to higher program
costs and less favorable incremental cost-effectiveness ratios
[45]. However, a more recent systematic review presents a
more nuanced perspective, suggesting that population-based
screening may become economically reasonable under certain
conditions, such as higher disease prevalence, improved testing
efficiency, or integrated implementation within existing health
systems [46].

For Kazakhstan, given the implementation barriers
previously described, immediate population-based screening
may be challenging to implement efficiently. Arisk-based strategy
focusing on individuals at elevated risk may therefore represent
a more feasible and resource-efficient option. Integrating CKD
detection into existing primary healthcare services and NCD
management pathways could improve case detection while
minimizing additional operational burden [47]. However,
the transferability of evidence from high-income settings to
Kazakhstan should be considered carefully. Differences in
health system organization, laboratory infrastructure, workforce
capacity, geographic accessibility, and referral pathways may
influence both the feasibility and effectiveness of screening
interventions. Therefore, local implementation and economic
evaluation studies are essential to assess the real-world
applicability of these strategies.

Beyond decisions about whom to screen, the mode of
screening delivery is also critical for effective implementation.
As mentioned earlier, screening for CKD typically relies on two
key clinical indicators: eGFR, which reflects kidney filtration
function, and uACR, which indicates the presence of kidney
damage. Traditionally, these parameters have been measured
using laboratory-based testing, requiring blood and urine
samples analyzed in clinical laboratories. Recent technological
advances have expanded the possibilities for CKD screening
through the use of point-of-care (POC) diagnostic tools [48].
Portable POC devices can provide rapid eGFR and uACR
measurements during the same clinical encounter, reducing
dependence on centralized laboratory services and shortening
diagnostic delays [49-51]. This approach may be particularly
relevant for rural and remote areas where access to laboratory
infrastructure is limited.

Community-based screening has been used in various
settings to reach populations with limited access to facility-
based services, particularly in rural or geographically dispersed
regions. Such approaches may help identify individuals who
do not routinely engage with primary healthcare, thereby
improving population coverage and reducing access-related
disparities [52,53]. Given Kazakhstan’s large territorial area,
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Problem Contextual constraints

Underdiagnosis of CKD Geographic barriers

Limited lab capacity
Workforce shortages

in Kazakhstan
Late-stage presentation
Adverse health
outcomes

High rural population
share

Rising healthcare Low public awareness

expenditure

Potential strategic
directions

Expected outcomes

* Risk stratified screening * Earlier detection
(diabetes, hypertension, + Reduced ESKD burden
CVD) * Lower healthcare costs

Screening delivery + |Improved access and
models (primary care equity

integration, POC testing,

community outreach)

Implementation
considerations
(workforce training,
referral pathways,
public awareness
campaigns, local
economic evaluation)

Figure 1- Conceptual overview of potential approaches to improve early detection of chronic kidney disease in Kazakhstan

The figure summarizes key problem drivers, contextual constraints, potential strategic directions, and expected system-level outcomes.
Note: CKD, chronic kidney disease; CVD, cardiovascular disease; POC, point-of-care; ESKD, end-stage kidney disease.

low population density, and substantial rural population,
community-based initiatives could potentially improve outreach
to underserved groups. Community-based delivery models are
feasible in Kazakhstan, as demonstrated by the long-standing
use of government-supported mobile medical complexes that
bring preventive and diagnostic services directly to residents
of remote and rural settlements. Mobile medical complexes
are legally defined as healthcare facilities equipped to expand
service provision in rural areas, and have been deployed across
over 1,100 remote settlements, improving the range and quality
of care available to underserved populations [54,55].

Together, these approaches could support more flexible
and accessible screening models in Kazakhstan, particularly
when aligned with risk-based targeting and integrated within
primary healthcare services. Their potential contribution lies in
improving geographic reach and operational feasibility while
maintaining linkage to formal diagnostic and management
pathways. A conceptual overview of these key considerations
and potential approaches is presented in Figure 1.

Future directions and policy
recommendations

Addressing the underdiagnosis of CKD in Kazakhstan
requires practical policy measures that take into account both
the scale of the problem and the realities of the national health
system. Drawing on the evidence presented and the structure of
healthcare delivery in the country, several priority actions could
strengthen early detection and management of kidney disease.

First, although CKD testing is recommended within
routine follow-up of patients with diabetes, hypertension, and
cardiovascular disease, its implementation could be strengthened
and standardized across primary healthcare settings.
Implementation should be supported by monitoring indicators
such as screening coverage among high-risk groups, proportion
of positive tests receiving confirmatory assessment, time to
diagnosis, and linkage to care. Besides screening protocols, clear
follow-up pathways should be defined to ensure that individuals
with abnormal screening results are appropriately managed.

This includes confirmatory testing protocols, referral criteria to
nephrology services, and integration with existing primary care
management systems.

Second, pilot implementation projects should be launched
in selected regions to evaluate the feasibility of combining
laboratory testing, POC diagnostics, and mobile outreach models.
These pilots could inform scalable implementation strategies
adapted to geographic and resource constraints. POC diagnostics
and community-based outreach models should be considered as
complementary delivery mechanisms integrated within primary
healthcare services, rather than standalone approaches, to ensure
continuity of care and appropriate follow-up.

Third, workforce preparation should focus on practical
competencies, including CKD risk identification, test
interpretation, referral coordination, and patient counseling,
supported by simplified clinical pathways. Fourth, public
communication strategies should emphasize the silent nature of
early CKD and promote participation in preventive testing among
high-risk groups. Finally, local economic and implementation
research should guide national decision-making, ensuring that
screening strategies reflect Kazakhstan’s epidemiology, cost
structures, and health system capacity.

In summary, improving early detection of CKD in
Kazakhstan will likely require a phased, integrated approach
that combines risk-stratified screening, expanded diagnostic
access, community outreach, workforce strengthening, and
locally informed policy planning. Aligning screening strategies
with existing health system structures and contextual realities
will be essential to achieving sustainable clinical and economic
benefits.

Conclusion

CKD represents a growing public health challenge in
Kazakhstan, with a substantial gap between estimated and
officially registered cases. Although CKD detection is intended
to occur through routine monitoring of high-risk patients,
implementation remains inconsistent, and testing often occurs
in an opportunistic rather than systematic manner. As a result,
many individuals are diagnosed at advanced stages, when
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opportunities for effective intervention are limited. International
experience suggests that earlier detection can be achieved through
more structured and systematically implemented approaches,
including both population-based and risk-based strategies. In
Kazakhstan, strengthening and standardizing routine monitoring
of high-risk groups, supported by clear follow-up pathways
and monitoring indicators, may represent a feasible starting
point. Complementary use of point-of-care diagnostics and
community-based outreach could further improve access,
particularly in underserved areas. Generating local evidence will
be essential to guide effective and sustainable policy decisions.
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