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Abstract: Expanded newborn screening (ENS) for inborn 
errors of metabolism represents a crucial advancement 
in modern neonatology and public health. While many 
developed countries have already integrated tandem 
mass spectrometry into national screening programs, 
several low- and middle-income countries, including 
Uzbekistan, are still at the initial stages of 
implementation [1,6]. This review summarizes the 
global experience with ENS, highlights the clinical and 
economic benefits of early detection, and discusses the 
current state and future perspectives for Uzbekistan 
[20-22]. Strengthening laboratory capacity, training 
medical professionals, and developing sustainable 
policies will be essential for establishing an effective ENS 
program in the country. 
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Introduction: Expanded newborn screening (ENS) has 
become an indispensable component of preventive 
pediatrics and public health, allowing the 
presymptomatic detection of inborn errors of 
metabolism and endocrine disorders. The early 
identification of affected infants and timely initiation of 
treatment can significantly reduce infant morbidity and 
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mortality, prevent irreversible complications, and 
improve long-term outcomes [1]. Globally, more than 
50 disorders can be detected through ENS, including 
aminoacidopathies, organic acidemias, fatty acid 
oxidation disorders, and endocrine diseases [2,4,5].  

In Uzbekistan and others countries of the 
Commonwealth of Independent States (CIS), neonatal 
screening programs have historically been limited to 
congenital hypothyroidism and phenylketonuria [20-
22]. Despite these achievements, the lack of advanced 
laboratory infrastructure and limited awareness 
among healthcare providers pose significant 
challenges to expanding ENS. At the same time, the 
growing interest in public health modernization and 
integration with international practices creates a 
unique opportunity to introduce ENS as part of 
national health policy.  

Global Experience with Expanded Newborn Screening. 
The concept of newborn screening originated in the 
early 1960s, when Robert Guthrie developed a 
bacterial inhibition assay to detect PKU [1]. The 
introduction of tandem mass spectrometry (TMS) in 
the 1990s revolutionized newborn screening by 
enabling the simultaneous detection of dozens of 
metabolic conditions from a single dried blood spot 
sample [6]. Today, most high-income countries screen 
for 20 to 40 conditions as part of ENS. Countries such 
as the United States, Germany, Italy, UK, South Korea, 
China and Japan have established comprehensive 
programs supported by strong healthcare 
infrastructure and legislation [2,3,19]. 

In contrast, low- and middle-income countries face 
challenges in adopting ENS, including high initial costs 
of TMS equipment, shortage of trained specialists, and 
limited public health budgets. However, successful 
pilot programs in countries such as Turkey, Brazil, and 
China demonstrate that gradual expansion is feasible 
and yields significant benefits [7].  

Metabolic Disorders Included in Expanded Newborn 
Screening. Expanded newborn screening panels 
typically cover: 

- Aminoacidopathies: phenylketonuria (PKU), maple 
syrup urine disease (MSUD), tyrosinemia type I 
[1,6]. 

- Organic acidurias: methylmalonic acidemia, 
propionic acidemia, isovaleric acidemia [6]. 

- Fatty acid oxidation disorders: medium-chain acyl-
CoA dehydrogenase deficiency (MCADD), very 
long-chain acyl-CoA dehydrogenase deficiency 
(VLCADD) [6,7]. 

- Endocrine disorders: congenital hypothyroidism 
(CH), congenital adrenal hyperplasia (CAH) [15]. 

- Other: cystic fibrosis (CF), spinal muscular atrophy 
(SMA), severe combined immunodeficiency (SCID) 
[11–14]. 

Current Situation in Uzbekistan and the CIS. In 
Uzbekistan, national newborn screening programs 
currently include only congenital hypothyroidism and 
phenylketonuria [20]. Other inherited metabolic 
disorders remain undetected, leading to delayed 
diagnosis and poor outcomes. The Ministry of Health 
has expressed interest in expanding screening, but 
challenges remain, including limited laboratory 
infrastructure, shortage of qualified personnel, and 
financial constraints [21,22].  

Similar situations exist in other CIS countries, where ENS 
is either absent or only partially implemented. Regional 
differences in healthcare funding, infrastructure, and 
training contribute to uneven progress. Nevertheless, 
increasing collaboration with international partners and 
regional pilot projects offer opportunities for gradual 
expansion [4,19]. 

Future Perspectives and Recommendations. The future 
of expanded newborn screening (ENS) in Uzbekistan and 
other CIS countries is closely linked to the adoption of 
modern diagnostic technologies, international 
collaboration, and the development of sustainable 
healthcare policies. Several key directions can be 
outlined: 

1. Implementation of Tandem Mass Spectrometry 
(TMS): Establishing centralized laboratories 
equipped with TMS for broad-spectrum screening 
[6]. 

2. Capacity Building and Training: Developing 
education and continuous professional 
development programs for pediatricians, 
neonatologists, geneticists, and laboratory staff [7]. 

3. Integration with Digital Health Systems: Creating 
national registries for metabolic diseases and linking 
ENS results to electronic health records [17,18]. 

4. International Collaboration: Partnering with 
established programs and participating in 
international networks such as ISNS [4,19]. 

5. Expansion to Genetic and Genomic Screening: 
Introducing next-generation sequencing (NGS) for 
precision medicine approaches [16,17]. 

6. Health Economics and Policy Development: 
Demonstrating cost-effectiveness and engaging 
policymakers in sustainable program financing [7,8].    

CONCLUSION 

Expanded newborn screening (ENS) constitutes a critical 
advancement in modern pediatrics and public health, 
offering the opportunity to detect a broad spectrum of 
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metabolic and endocrine disorders at a 
presymptomatic stage. The early identification and 
timely initiation of treatment not only reduce infant 
morbidity and mortality but also prevent irreversible 
disability, thus improving long-term health outcomes 
and alleviating the socioeconomic burden on families 
and the healthcare system [1,7]. 

In Uzbekistan, neonatal screening has thus far been 
limited to a narrow range of conditions, such as 
congenital hypothyroidism and phenylketonuria. 
While these efforts have provided measurable 
benefits, the experience of countries with well-
established ENS programs demonstrates that 
broadening the scope of screening is both clinically 
justified and cost-effective [20,21]. The adoption of 
advanced laboratory technologies, particularly tandem 
mass spectrometry, combined with capacity building 
of healthcare professionals, development of national 
registries, and integration into digital health platforms, 
represents a necessary foundation for the expansion of 
ENS. 

Furthermore, the implementation of ENS should be 
regarded as a strategic public health priority, aligning 
with global trends and international 
recommendations. Strengthening interdisciplinary 
collaboration, fostering partnerships with 
international networks, and adapting best practices to 
the local healthcare context will be pivotal [4,6]. 

Thus, the expansion of newborn screening in 
Uzbekistan is not merely a technical enhancement of 
existing programs but a comprehensive investment in 
the nation’s future health, equity, and sustainable 
healthcare development [7,8]. 
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