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Abstract  Protein-energy malnutrition is a common childhood disorder and is primarily caused by deficiency of energy, 

protein, and micronutrients. Materials and Methods. In accordance with the principles of Good Clinical Practice, a 

single-center, non-comparative cross-sectional study was conducted. The study included 85 children scheduled for medium- 

or large-scale surgical intervention in the surgical department of the National Children’s Medical Center and the clinic of 

Tashkent State Medical University. Inclusion Criteria: children of both sexes aged from 1 month to 8 years. Results. We 

studied the level of albumin and prealbumin in the blood serum. Prealbumin is a small protein which has been widely 

evaluated as a nutritional and a prognostic marker. The small size and concentration of prealbumin in blood proposes 

challenges on measuring it with high sensitivity and specificity. Conclusion. Thus, adequate correction of nutritional 

disorders underlies normal growth and development rates of a child, supports learning ability and determines the resistance of 

a child's body to unfavorable environmental factors. Nutritional support of children is an integral factor in maintaining health 

and improving the quality of life.  
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1. Introduction 

Nutritive status is one of the essential pointers for crucial 

signs of health. Malnutrition is a public health problem of 

significant significance in growing countries [25].  

Protein-Energy Malnutrition (PEM) has been recognized 

for over 60 years; the term was first used by FAO/WHO 

nutrition experts. PEM refers to a prolonged state of protein 

and/or energy deficiency, which may be accompanied    

by underweight and/or stunted growth. This condition is 

associated with metabolic disturbances and imbalances in 

water-electrolyte homeostasis.  

Furthermore, patients with PEM often experience dysfunctions 

in the endocrine, immune, digestive, and nervous systems.  

According to official statistics from the WHO, PEM accounts 

for about 45% of the causes of child mortality annually. By 

the end of 2017, about 16 million children under 5 years of 

age worldwide suffer from acute malnutrition and about 22% 

of children have chronic protein-energy malnutrition [36]. 

Protein-energy malnutrition (PEM) is a common childhood 

disorder and is primarily caused by deficiency of energy, 

protein, and micronutrients. PEM manifests as underweight  
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(low body weight compared with healthy peers), stunting 

(poor linear growth), wasting (acute weight loss), or edematous 

malnutrition (kwashiorkor). Case fatality rates among children 

hospitalized with severe wasting or edema (also known as 

severe acute malnutrition [SAM]) range from 5% to 30% 

[32,35]. 

2. Materials and Methods 

In accordance with the principles of Good Clinical Practice, 

a single-center, non-comparative cross-sectional study was 

conducted. 

3. Results and Discussion 

Eligibility Criteria 

The study included 85 children scheduled for medium- or 

large-scale surgical intervention in the surgical department 

of the National Children’s Medical Center and the clinic of 

Tashkent State Medical University. 

Inclusion Criteria: children of both sexes aged from 1 

month to 8 years. 

Study Setting 

National Children’s Medical Center and the clinic of 

https://www.who.int/gho/child-malnutrition
mailto:abdullaeva.dg1976@gmail.com
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Tashkent State Medical University. 

Study Duration: June 2025 – August 2025. 

Before the study, informed consent was obtained from the 

parents. During the study, medical history and disease data 

were analyzed, clinical examinations were performed, and 

the nutritional status of the children was assessed [5]. 

 

Figure 1.  Before treatment (n=85), % 

 

Figure 2.  After treatment (n=85), % 
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When evaluating the concentrations of acute-phase 

inflammatory proteins, it was found that, regardless of the 

type of nutritional status (reduced or normal), the level of 

prealbumin was decreased. 

After the implementation of nutritional support in children, 

the levels of prealbumin and albumin were normalized in 

patients of all three groups (Figure 2). 

Thus, monitoring protein levels and providing nutritional 

support to children after surgical interventions is of great 

importance for the prevention of protein-energy deficiency 

and the elimination of life-threatening conditions. 

The results indicated that the serum level of transthyretin 

(prealbumin) was clearly reduced in patients with protein- 

energy malnutrition (PEM). The most likely cause of this 

was an unbalanced and insufficient diet in such patients [2]. 

A review article presented information on the most commonly 

used markers of nutritional status in clinical practice: albumin, 

prealbumin, and hemoglobin. The dynamics of changes in 

laboratory markers were analyzed both in conditions of 

alimentary starvation and in protein-energy malnutrition 

associated with acute or chronic disease [6]. 

According to multicenter randomized studies, upon 

hospital admission, 4 out of 10 surgical patients were already 

diagnosed with nutritional deficiency of varying severity [17]. 

The presence of alimentary risk factors for the development 

of nutritional deficiency (ND) upon hospitalization was 

identified in 25–90% of surgical patients [14]. 

Of particular importance are publications indicating that, 

depending on the type of pathology, PEM develops in  

20–50% of patients directly in the hospital during the early 

postoperative period and requires timely nutritional support 

[23]. 

With PEM, there is always a deficiency of vitamins and 

essential fatty acids, clinically expressed by a decrease in the 

synthesis of prostaglandins, and a decrease in cholesterol in 

the blood. With the progression of PEM, when glycogen and 

adipose tissue are completely used, tissue protein is used, 

then catabolism of organs and tissues occurs, due to which 

their sizes are sharply reduced, functional impairment of 

organs is observed. As a result, protein metabolism metabolites 

(urea, creatinine) increase in the blood. Due to the vicious 

circle, the serum protein level decreases, hypoglycemia 

reaches a critical level (3 mmol/l and less), and cholesterol 

also decreases to 2.5 mmol/l and less. Water and microelements 

are lost, which leads to hypothermia and a sharp disruption 

of the cell function itself [1,41]. 

Malnutrition can be caused by low calorie and protein 

consumption, inflammation, malabsorption, altered nutrient 

metabolism, hormonal issues, hypermetabolism, and gut 

flora dysbiosis. Malnutrition is also affected by fasting 

intervals and other variables like alcohol use [33]. 

All forms of PEM are associated with increased risk of 

infectious illnesses and cognitive deficit [32,35]. 

Nutrition screening and nutrition assessment are essential 

parts of the nutrition care process, as accurate identification 

and diagnosis of malnutrition is required in order for patients 

to be adequately treated, and for nutrition resources to be 

used efficaciously [30,38].  

Preoperative risk stratification has long been developed as 

a strategy to predict postoperative outcomes and potentially 

alter or optimize comorbidities and modifiable risk. Malnutrition 

is among the most common potentially modifiable risk 

factors and the strongest predictor of poor postsurgical 

outcomes. Historically, malnutrition has been difficult to 

address for healthcare providers because of the lack of a 

cohesive definition. Adding to the confusion has been the use 

of serum levels of albumin and prealbumin as biomarkers for 

malnutrition; many fail to understand that these visceral 

proteins are only valid as markers of nutrition status while at 

homeostasis [39]. 

The underlying causes of malnutrition, such as poverty, 

food insecurity, subpar sanitation, a lack of education,    

and social inequity, must be addressed to prevent PEM. 

Additionally, the coexistence of PEM and other infections, 

such as cancer, presents extra difficulties and necessitates 

specific consideration and treatment. To sum up, PEM is a 

complicated and diverse issue that necessitates international 

cooperation and action to lessen its impact and enhance the 

health and well-being of affected populations [25]. 

Accumulating research suggests ALB functions more   

as a negative acute phase reactant, with its concentration 

influenced by multidimensional factors, such as inflammatory 

status, disease severity, and fluid balance, rather than merely 

nutritional intake. In acute or chronic illnesses, inflammation 

-mediated physiological alterations can induce hepatic 

protein synthesis reprogramming and increased vascular 

permeability, leading to rapid declines in ALB levels. This 

process demonstrates weak correlation with nutritional 

intake, implying that ALB fluctuations may predominantly 

reflect inflammatory burdens and systemic physiological 

adaptations [13].  

This study reveals that dynamic changes in ALB 

concentrations among hospitalized patients not only reflect 

nutritional status but also serve as a comprehensive indicator 

of inflammatory status changes, metabolic imbalances, and 

clinical outcome deterioration. As the first study systematically 

exploring the dynamic associations between ALB changes 

and multidimensional clinical indicators, we demonstrate  

the unique value of dynamic ALB monitoring in risk 

stratification and personalized intervention. These findings 

further challenge the conventional view of ALB as a mere 

nutritional biomarker [40]. 

Prealbumin is a small protein which has been widely 

evaluated as a nutritional and a prognostic marker. The small 

size and concentration of prealbumin in blood proposes 

challenges on measuring it with high sensitivity and specificity. 

Over the years, a number of analytical methodologies have 

been developed, which may help establish prealbumin as a 

useful biomarker in routine clinical practice [26]. 

Additionally, favorable characteristics such as short 

biological half-life, richness in tryptophan which gives it a 

high degree of reactivity to protein status8 and the highest 

essential to non-essential amino acids ratio1 make prealbumin 

an optimal predictor of nutritional status in the body [19]. 

https://doi.org/10.1016/B978-0-323-55512-8.00143-5
https://doi.org/10.1016/j.jamda.2011.01.003
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Prealbumin synthesis is decreased in starvation, liver 

diseases, dialysis, hyperthyroidism, hyperglycemia, nephrotic 

syndrome, protein-losing enteropathy and acute blood loss. 

[9,11] Synthesis of prealbumin is increased by corticosteroids, 

NSAIDS, oral contraceptives and also in chronic renal 

failure and renal tubular damage due to reduced catabolism 

of prealbumin. The concentration of this protein tends to 

fluctuate with hydration status of the body [15,21]. 

Prealbumin is only mentioned in the guidelines in four 

countries: UK, Italy, Poland and France, but even within 

these countries, different cut-off values and purposes are 

cited. Interestingly, in the UK, prealbumin is mentioned in 

the NICE guidelines policy, but not used in clinical practice. 

Many years of poor consensus has led to prealbumin being 

popular among researchers, especially as a biomarker of 

nutritional recovery, but somewhat ignored in the larger 

nutritional community [26]. 

Compared with albumin, prealbumin has a short half-life 

of only 2 days. Due to its favorable amino acid composition, 

prealbumin can be used to assess changes in the patient’s diet, 

such as insufficient caloric intake or dietary improvement 

[8,13,22].  

The most commonly used markers of nutritional status are 

serum albumin, transferrin, and prealbumin (transthyretin) 

[10,16,20,34]. The half-life of serum albumin is 3 weeks [18]. 

Transferrin has a shorter half-life (about 8 days). Therefore, 

it is believed to respond earlier to changes in nutritional 

status [10]. 

However, in cases of anemia, as well as during treatment 

with iron preparations and erythropoietin, the specificity of 

this protein as an index of nutritional status decreases sharply 

[9]. The half-life of prealbumin (transthyretin) is about 2 days. 

In this regard, some researchers suggest that it is even more 

sensitive to nutritional shifts than albumin or transferrin [18]. 

From this perspective, prealbumin may be considered the 

earliest marker of changes in nutritional status, transferrin an 

intermediate marker, and albumin a late one. 

In patients with nutritional disorders, correlations were 

observed between serum levels of albumin, transferrin, and 

transthyretin [18,31]. 

Assessment of nutritional status included clinical, laboratory, 

anthropometric, calculated, and functional parameters. 

Anthropometric indicators included height, actual body 

weight, ideal body weight (IBW) or recommended body 

weight, skinfold thickness, mid-upper arm circumference, 

and others [3]. The obtained anthropometric results were 

compared with age norms [4]. 

Laboratory indices of nutritional status included serum 

concentrations of total protein, albumin, and prealbumin. 

In our country, assessment of nutritional status (NS) and 

the risk of developing ND in children with surgical pathology 

during the perioperative period is generally not carried out, 

as it is not included in treatment standards and is not an 

obligatory component of the examination plan in pediatric 

surgical hospitals. This complicates the detection of nutritional 

deficiency, the prescription of adequate nutritional support, 

and negatively affects the course, prognosis, and outcomes 

of the disease [5,12,14]. 

Thus, Prealbumin has a shorter half-life — approximately 

2–3 days — and this marker makes it possible to assess 

changes in nutritional status. 

4. Conclusions 

Thus, adequate correction of nutritional disorders underlies 

normal growth and development rates of a child, supports 

learning ability and determines the resistance of a child's 

body to unfavorable environmental factors. Nutritional support 

of children is an integral factor in maintaining health and 

improving the quality of life. 
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