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Abstract:  

INTRODUCTION: The liver is the central organ of metabolic activity in the body.  

OBJECTIVES: The purpose of this study was to determine predictors, major clinical features, and laboratory criteria for the 

severity of disorders of the functional state of the hepatobiliary system in newborns with neonatal jaundice (NJ). The study 

included 164 full-term infants. The main group - 92 children, with manifestations of pathological jaundice, was divided into 

two subgroups, depending on the severity of the pathology, considering concomitant perinatal pathology. IA group (46 

children) includes children, condition of which was defined as moderate, IB (46 children) – children, condition of which was 

defined as severe, the control group consisted of 72 healthy term infants.  

METHODS: The complex of examination methods includes: collection of anamnesis of antenatal and perinatal periods in the 

mother, clinical examination of the newborn and laboratory methods of examination: blood biochemical analysis (TSB blood, 

bilirubin fractions, activity of ALT enzymes, AST, ALP , γ-GT, glucose level of blood serum, cholesterol, triglycerides) 

ultrasound examination of infants' liver. 

RESULTS: Clinical symptoms that confirmed the functional impairment of the hepatobiliary system (HBS) in newborns who 

had signs of NJ in perinatal pathology are: hepatosplenomegaly, impaired bowel function, hypoglycemia, anemic syndrome, 

hemorrhagic disorders. The results of biochemical studies of the blood showed an increase in the severity of the pathology, 

an increase in the level of TSB and the fraction of indirect bilirubin, activation of the cytolysis markers of ALT and AST, 

increase of LDH activity, decrease in the activity of -GT and ALP, as well as decrease in the level of total protein,  albumin, 

glucose, increase in the level of urea, cholesterol and triglycerides. The most explicit manifestations of HBS dysfunction 

were found in newborns with a severe condition at birth and in the early neonatal period caused both by the NJ and other 

comorbidities. Taking into account the revealed deepening of biochemical changes in indicators of blood serum in correlation 

with the increase of clinical manifestations of pathology, the diagnosis of changes in the early stages will allow to diagnose in 

time the disorders of the functional state of HBS in NJ for the purpose of appropriate therapeutic correction. 

CONCLUSION: The results of the analysis of anamnestic and clinical-laboratory parameters in newborns with NJ showed on 

the background of a clinical signs of dysfunction of the hepatobiliary system, the presence of significant biochemical 

changes, especially enzymatic activity, including, ALT, AST, LDH, ALP, and -GT and, also an increase in TBS levels and 

an indirect bilirubin fraction, a decrease in total protein and albumin, glucose, a rise in urea, cholesterol and triglycerides. 

The use of a biochemical markers in newborns with clinical manifestations of neonatal jaundice, especially in cases of 

significant severity of the condition with concomitant perinatal pathology, requires more detailed analysis in order to 

determine the main pathogenesis of disorders of the functional state of the hepatobiliary system for the purpose of timely 

correction and improvement of the outcome of treatment. 
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Introduction 

In the process of complex diagnostics of the functional activity of an organism it is difficult to define 

an isolated disorder, considering the multifactorial changes of certain laboratory parameters. However, 

additional methods of investigation of disorders of the functional state of each individual organ 

system, in particular the hepatobiliary system, allows to identify the main pathological syndromes of 

dysfunction that determine the severity of the pathological process. It helps to correct properly the 

treatment for stabilization of disturbances of homeostasis of an organism and, accordingly, to reduce 

the clinical manifestations of organ's system dysfunction and, in general, clinical signs of pathology. 

The main factors of disorders of the functional state of the hepatobiliary system in newborns in 

neonatal jaundice are hypoxia and / or ischemia in the perinatal period (Singh et al., 2019, Birrer et al., 

2007, Dhanjal et al., 2016). 
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The cytoplasm and hepatocyte organelles have many enzymes that are constantly involved in 

biochemical metabolic processes directed in to maintaining of homeostasis. In general, the liver 

performs more than 500 functions (Patel and Preedy 2017). The most researched indicators of 

functional activity of hepatocytes are: the bilirubin level (with fractions), enzyme activity: alanine 

aminotransferase (ALT), aspartate aminotransferase (AST), lactate dehydrogenase (LDH), 

gammaglutamyl transferase (γ-GT) and alkaline phosphatase (ALP). These indicators are widely used 

in models of forecasting of liver dysfunction in children with any pathology (Zahmatkeshan et al., 

2019, Thomson et al., 2009). 

According to the literature, the following syndromes of pathogenesis of hepatobiliary system (HBS) 

dysfunction are revealed: cytolysis syndrome, markers of which are increases of enzymes activity of 

the ALT, AST, LDH, γ-GT, succinate dehydrogenase (SDH) (Patel and Preedy, 2017); cholestasis 

syndrome, markers of which are increases in ALP, γ-GT, 5-nucleotidase, and total serum bilirubin 

(TSB) (Patel and Preedy, 2017), mesenchymal-inflammatory reaction syndrome, as evidenced by 

serum immunoglobulins, as well as hepatocellular insufficiency syndrome, markers of which are 

levels of serum albumin , ceruloplasmin, and coagulation (Patel and Preedy, 2019). 

The peculiarity of the liver acinus structure causes the increased sensitivity of the centrilobular zone to 

such factors as hypoxia, ischemia, viral damage. The increased levels of TSB affect’s on to the 

rheological properties of bile (Papazovska Cherepnalkovski et al., 2015) increasing its viscosity, and, 

also the direct toxic effect of bilirubin on the membrane of hepatocytes and cell mitochondria is under 

discussing. The effect of parenteral nutrition on the development of cholestatic syndrome has been 

proven, while the late beginning of parenteral therapy is contributing to a higher serum bilirubin level 

(Jenniskens et al., 2018).  

The issue of the functional state of the hepatobiliary system in newborns and young children received 

considerable attention in recent years (Torre, 2017; Chee et al., 2018; Khurshid et al., 2018). Many 

domestic and foreign authors emphasized the role of oxidative stress in the formation of pathology of 

organ systems in perinatal pathology, in particular the hepatobiliary system (Anil Batta, 2017).  

In spite of the numerous studies that are being conducted, the degree of impaired functional status of 

the hepatobiliary system in hyperbilirubinemia, correlating with the severity of neonatal jaundice and 

gestational age of the baby, remains unclear. The problems of cellular and molecular mechanisms of 

liver dysfunction in neonatal jaundice, aspects of the prediction and differential diagnosis of the 

severity of the disorders, as well as the mechanisms that lead to insufficient conjugation of bilirubin 

and cause the pathology are still poorly researched. It remains uncertain whether these disorders are a 

decisive factor in the formation of chronic gastroenterological diseases in the later years (Shutova and 

Bahatska, 2017). Despite the increasing of knowledge about the etiology of diseases of hepatobiliary 

system, there isn’t enough scientific researches on epidemiology and aspects of the emergence and 

progression of pathology in young children.  

Objective 

To define the risk factors for development, clinical and laboratory criteria for the severity of disorders 

of the functional state of the hepatobiliary system in neonatal jaundice of newborns. 

Materials and methods 

The main study group consisted of 92 full-term newborns (gestational age 37-41 weeks), which in the 

complex of clinical signs of perinatal pathology had clinical manifestations of neonatal jaundice. 

According to severity of general condition, children were divided into two groups: IA group (46 

children) included newborns who had moderate condition's severity; IB group (46 children) -  who had 

a severe course of perinatal pathology. The control group for comparison of results of additional 

methods of research consisted of 72 healthy full-term newborns. The total number of surveyed 

children involved in the study was 164 children. 

The exclusion criteria for the creation of the main study group was congenital organic pathology of the 

hepatobiliary system and septic conditions of the newborn. 

The complex of clinical and laboratory methods includes: collection of anamnesis of antenatal and 

perinatal periods in the mother, clinical examination of the newborn and laboratory methods of 

examination: blood biochemical analysis (TSB blood, bilirubin fractions, activity of ALT enzymes, 

AST, ALP , γ-GT, glucose level of blood serum) ultrasound examination of infants' liver. 

https://www.sciencedirect.com/topics/neuroscience/succinate-dehydrogenase
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The complex of biochemical studies of newborn’s blood serum was performed using an analyzer 

“ULTRA” of “Kone” (Finland, reagents of the firm) and apparatus for electrophoresis “Bekman” 

(Austria, reagents of the firm) in the maternity's hospital biochemical laboratory. 

The examination of newborns was conducted in accordance with the basic provisions of 

GoodClinicalPractice (1996), the Council of Europe Convention on Human Rights and Biomedicine 

(1997), the World Health Association's Declaration on Ethical Principles for Scientific and Human 

Research (1964-2008). ), Order of the Ministry of Health of Ukraine No. 690 of September 23, 2009 

(as amended in accordance with the Order of the Ministry of Health of Ukraine No. 523 of July 12, 

2012) and approved by the Commission for Biomedical Ethics of the Higher State Educational 

Institution of Ukraine «Bukovinian  State Medical University”. 

For reliable analysis of identified risk factors, data were evaluated using Statitica, 2010, MedCalc 

software (https://www.medcalc.org/index.php). 

The odds ratio (OR), its standard error, and the 95% confidence interval were calculated by Altman, 

1991. Indicator p <0.05 was considered as statistically significant. 

The dissertation work is carried out within the Research Department of the Department of Pediatrics, 

Neonatology and Perinatal Medicine of the Higher state educational establishment of Ukraine 

"Bukovinian state medical university" on the theme: «Improvement of the directions of prognosis, 

diagnosis and treatment of perinatal pathology in newborns and young children, optimization of the 

schemes of follow-up observation and rehabilitation». State registration number 0115U002768, due 

date 01/01/2015 - 31/12/2019). 

Results of the study and their discussion.  

Analysis of the gestational period in mothers showed the presence of concomitant extragenital 

pathology in the vast majority of cases in  main group of observations, including anemia, respectively 

(19 and 41.30%), diffuse non-toxic goiter (14 and 30.43%), kidney pathology (8 and 17.39 %), 

chronic cholecystitis (6 and 13.04%), vascular dystonia (21 and 41.65%). Gestational edema was 

observed in 10 and 21.74%, and isoimmunization in 36 and 78.26%. The vast majority of cases of 

obstetric pathology in mothers of group IB were represented by: placental dysfunction (17.39%), 

premature rupture of fetal membranes (19.57%), threat of abortion (19.57%), polyhydramnios 

(6.34%), and preeclampsia (8.69%). 

Assessment of anthropometric and sex differences of children at birth showed no significant 

differences according to the established groups: 

Anthropometric indicators: IA group: body weight 3320441 g, length - 532.37cm., Head 

circumference -342.01cm., Breast circumference - 332.2cm; IB group: body weight 3383443 g, 

length - 5324.8 cm. , head circumference -342.1; circumference of the chest - 352.6cm. control 

group: (3333433 g., length - 53.112.67cm., head circumference -342.01cm., chest circumference - 

332.07cm. 

IA group: the percentage of male was 63.04%; IB group - 56.52%; control group: 50% of male. 

Female respectively -39.13%; 43,48%; 50%.  

Evaluation of early neonatal adaptation on the Apgar scale for 1 min. in children of IA group was 

estimated at 70.79 per 1 min. and 80.77 for 5 min., adaptation of children of IB group -7 ± 1.3 per 1 

min; and 8 ± 1.08 for 5 min; The assessment of the control group children was 70.77 and 80.56 

points, respectively. 

The vast majority of children of the IA group - 62 of children (86.1%) were exclusively on 

breastfeeding; group IB - only 4 children (8.69%) received exclusively breastfeeding the rest - 42 

children (91.3%) were on mixed feeding, that was caused by the babies staying on the intensive care, 

nonnutritive sucking and the need of using of infusion therapy and phototherapy as the initial method 

of treating of jaundice in this group of children. Infusion therapy required 40 (86.96%) children in 

group I and 2 (4.34%) children in group I (p <0.0001). In order to identify the risk factors and to 

analyze the features of neonatal jaundice, the following factors were analyzed: isosensitization by 

ABO or rhesus system, the time of jaundice appearance, the presence of concomitant risk factors for 

pathology. 
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Analysis of pregnancy and childbirth in mothers of observation groups showed that 6 children 

(13.04%) from the IB group versus 2 children (2.78%) in the control group (OR-5.25; 95% CI: 1.01-

27.25; z statistic- 1.97; p = 0.048) suffered from distress during the labor. In IA group fetal distress 

was in 2 (4.34%) children, which didn’t have a statistical significance compared to control (OR-1.59; 

95% CI: 0.22-11.70; z statistical-0.46 ; p = 0.65). Childbirth weakness was more likely to be present in 

the IB group - 12 (26.08%) versus 7 (9.72%) in the control group (OR-3.28; 95% CI: 1.18-9.09; z 

statistic-2 , 28; p = 0.022); in IA group 10 (21.74%), which compared to the control group didn't have 

a statistical significance (OR- 2.58; 95% CI: 0.90-7.36; z statistical-1.77; p = 0.076). Vacuum 

extraction of fetal and cephalogematoma in the IA group - 1 (2.17%) and  2 (4.35%) cases; children of 

the IB group – cephalogematoma and vacuum extraction occurred at the same frequency of 3 cases 

(6.52%). control group – 2 (2.78%) cases of vacuum extraction and 3 cases (4.17%) of cephalogemate. 

There was no statistical significance compared to the control (p <0.33, p <0.57).  

A contributing factor in impaired hepatobiliary function in children of the IB group was probably the 

perinatal effect of hypoxia (diagnosis of asphyxia at birth had 4 (8.67%) children in this group (1 of 

them was due to syndrome of meconium aspiration); (8.67%) of the child, in 1 (2.17%) case the 

syndrome of multiple organ failure developed. 

Respiratory failures were observed in 10 children (21.74%) of the IB group (severe in 4 children 

(8.69%), versus 3 (6.52%) in the group IA (p <0.053). The quantity of children diagnosed with 

Newborn Hemolytic Disease ABO-conflict was 20 (43.48%) and 16 (34.78%) Rh according to Rh 

factor in group IB, in group IA group - 24 (52.17%) and 9 (19.56%) respectively. Operations on the 

exchange blood transfusion (EBT) needed 13 (28.26%) children of group IB (2 children of which 

needed reopening of EBT). 54 children (75.0%) in the control group had a diagnosis of CHD at 

childbirth, but the pathological jaundice hadn't developed in any case. It was highlighted that the 

appearance of jaundice on the 1-st day was significantly more common among the children of the IB 

group -  34 (73.91%), compared to 13 (28.26%) in IA group (p <0.0001). 

In order to establish the pathogenic condition of jaundice, the following risk factors were analyzed: 

isoimmunization by ABO or Rhesus system, time of appearance of jaundice, presence of concomitant 

pathology, intranasal complications (vacuum-extraction of the fetus, labor initiation with oxytocin, 

cephalogematoma).  

Occurrence of jaundice on the 1 day was significantly more frequent among children of the IB group 

34 (73.91%), versus 13 (28.26%) in group IA (p <0.0001). On the other hand, in the IA group, the 

appearance of jaundice more often corresponded to II-III days of life 33 (71.74%) versus 12 (26.08%) 

in the group IB (p <0.0001). 6 children (13.04%) from the IB group suffered from distress during 

childbirth versus 2 children (2.78%) in the control group (p <0.058). Childbirth weakness was more 

likely to be present in children of the IA group - 12 (26.08%) (p <0.023) compared to the control 

group, in the IB group 10 (21.74%) versus 7 (9.72%) in the control group (p <0.077). Vacuum fetal 

extraction and cephalogematoma were present with the same frequency of 3 (6.52%) in children of IB 

group and had no statistical significance compared to the control group (p <0.33, p <0.57). 4 children 

(8.69%) from the IB group in delivery room needed a conventional mechanical ventilation. 

Respiratory failures were observed in 10 children (21.74%) of the IB group (severe in 4 children 

(8.69%)), versus 3 (6.52%) in the IA group (p <0.053).  The frequency of isoimmunization by the 

ABO system was 20 (43.48%), according to the Rh factor - 16 (34.78%) in IB group, in IA group 24 

(52.17%) and 9 (19.56%), respectively. In the control group, 54 children (75%) had a diagnosis of risk 

of Hemolytic Disease at birth, but the pathological jaundice had not developed in any case. 

The most common clinical symptoms observed in newborns in the perinatal pathology group were: 

hepatosplenomegaly: 7 (15.22%) in group ІВ; 1 (2.17%) in group IA OR- 8.08; 95%CI:0.95-68.56; z 

statistic-1.91;  р=0.056)  in the control group 1 (1.39%); intestinal dysfunction, more explicit in 

children of the IB  group -  7 (15.22%) compared to  4 (8.69%)  in group IA (OR- 1.88; 95%CI:0.51-

6.93; z statistic-0.95;  р=0.34); hypoglycemia - in 7(15.22%)  group  ІВ та  and 1 (2.17%)  group IA 

(OR- 8.08; 95%CI:0.95-68.56; z statistic-1.91; р=0.056); anemic syndrome - in 9 (19.57%) with 

severe condition in full-term newborns (IB group) and in 1 (2.17%) with moderate severity (IA 

group). Anemic syndrome - in 9 (19.57%) with severe condition in term infants (IB group) and in 1 

(2.17%) with moderate severity (IA group) (OR-10.94; 95% CI: 1, 33-90.40; z statistic-2.22; p = 
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0.026). Haemorrhagic disorders were reported in 5 children (10.87%) of the group IV, which, in our 

opinion, was caused to some extent by impaired liver synthetic function. 

Table 1: Average values of blood TSB for newborn in the dynamics 
 Observation groups 

Parameters 

ІІ group  

N (72) 

IA group  

N (46) 

IB group  

 N (46) 

M±m min-max M±m min-max M±m min-max 

TSB level of 

umbilical blood 

(μmol / L) 

32.3 27.9-34.8 38.46±1.49 34.12-44.9 56.24±2.75 34.66-117 

Maximum 

blood’s level 

TSB on the 1  

day (μmol / L) 

_  69.29±3.5 34.92-74.54 140.69±7.6 93.12-271.49 

Maximum 

blood’s level 

TSB on the 3 day 

(μmol / L) 

_  268.45±12.56 
162.96-

291.9 
264.6±13.4 

106.27-

390.07 

Conjugated 

(μmol / L) 
 1.76-12.02  6.28-8.08 



*° 
1.78-21.12 

Unconjugated 

(μmol / L) 



 

56.32-

118.54 
° 

194.28-

265.52 



*° 
80-374.09 

* - p value <0.05 compared with subgroup data. 

° - p value <0.05 compared with the control group. 

Source: Volosivska (2020) 

The highest cord blood bilirubin concentration was observed in children of group IB (56.24 µmol / l 

vs. 32.3 µmol / l in the control group (p <0.0001), this is partly because of the quantity of kids, whose 

severe conditions were caused by the hemolytic disease of the newborn within the perinatal pathology. 

Analysis of serum bilirubin growth showed a difference in the quantitative value of total serum 

bilirubin on the first day in children with IB and IA (p <0.0001), and therefore the degree of loading 

on the functional activity of the liver under these conditions was greater in children of the IB group.  

A positive development dynamics of TSB increased in maximum concentration on the 3-rd day was 

observed in children of the IA and IB groups (Table 1). 

Table 2: Biochemical parameters of blood in newborns 
  Observation groups 

Parameters ІІ control group 

(n=72) 

IА group  ІB group  

  (n=46) (n=46) 

  Mm Mm Mm 

Total protein (g / l)  ° °* 

Аlbumin (g / l)  ° °* 

ALT (units / l)   °* 

AST (units / l)   ° 

-GT (units / l)  ° * 

LDH (units / l)   * 

ALP (units / l)  ° * 

Glucose ( mmol / l)  ° * 

Urea (mmol / l)  ° * 

Cholesterol (mmol / l)  ° * 

Triglycerides (mmol / l)  ° * 

* - p value <0.05 compared with subgroup data. 

° - p value <0.05 compared with the control group. 

Source: Volosivska (2020) 

The results of studies showed the tendency of total protein levels in children to deepen the deficit with 

increasing of severity of pathology 57.48g / l and 54.83g / l in groups IA and IB, respectively,  in the 

control group (group II) this indicator was 63.52 g / l (p <0.05) (Table 2). We think that these changes 
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caused by the decrease of a liver synthesizing function and by the increase of a protein intake. A 

significant decrease in the albumin level - up to 23.82 g / l was observed in newborns of the IB group, 

along with the fact that in the children of the IA group the value of the indicator corresponded to the 

lower limit of the norm (Table 2), that is probably caused by the increased use of albumin as a 

transport form for bilirubin. It's important that the presented changes of indicators, are also the 

consequence of the decrease of the synthetic function of the liver. So, this defines one of the links in 

the pathogenesis of the development of hemorrhagic syndrome in children who had significant 

severity of the condition (IB observation group). Hypoproteinemic syndrome also leads to a decrease 

in oncotic blood pressure and the development of edema. 

Activation of ALT and AST cytolysis markers had a probable tendency to activation with the 

increasing severity of the pathology (p <0.05), however, we did not receive the critical exceedances of 

the age-related cytolysis rates observed for example in hepatitis, but this tendency may be due to the 

toxic effect of bilirubin itself on the hepatocyte membrane. It can also be important during discussing 

of the pathogenetic links of the onset of the severity of HBS dysfunction in the face of negative effects 

of hypoxia and ischemia on the baby's body at birth.  

The activity of the -GT enzyme in the children of the observation groups tended to decrease 

compared to the control group, which probably indicate an inhibition of the glutathione detoxification 

system in the neonatal jaundice. A more explicit decreasing tendency was observed in newborns of the 

IB group who had more severe concomitant pathology. According to the literature  -GT is a highly 

sensitive, membrane-specific enzyme involved in glutathione metabolism and amino acid resorption. 

Isolated increase of serum -GT is thought to be a sign of a hypoxic liver damage in the absence of 

concomitant increase in ALP activity (Dhanjal et al., 2016). The ALP activity in comparison to the 

indicators of the control group, tended to increase in children of the IA group, with a significant 

decrease in activity level of children in the IB group, which probably indicates the lack of a function 

of this enzyme in the severe condition of a newborn. 

LDH 1,2 is an integral part of the lactate-pyruvate system that participates in the conversion of 

hydroxybutyrate, the final product of lipid breakdown, and provides the integration of carbohydrate 

and lipid metabolism. During the study, a significant increase of LDH was observed with increasing 

severity of the pathology, which confirm the significant increase in the number of children IB study 

group - up to 808.59 ± 36.84 U / l compared with control indicators – 579.2 ± 26.47 U / l (p <0.05) 

(Table 2). According to the data obtained, the activity of ALP significantly decreased, compared to the 

control group, in the severe condition of newborns - up to 192.50 ± 7.51 U / l (Table 2).  According to 

the literature, ALP is responsible for the dephosphorylation and release of glucose from tissues. It is 

also involved in the formation of a large amount of inorganic phosphate that significantly affects the 

bioenergy of cells in the body (Peters et al., 2015) ,(Pettengill et al., 2017). 

Serum glucose levels increased significantly in the IA group compared to the control group, which can 

be explained by the nature of the stress response of the organism at the average severity of the 

condition of the newborn, and decreased in the severe condition, indicating a glucose metabolism 

disorder, one of the pathological links of which are changes in the metabolic activity of the liver under 

conditions of hyperbilirubinemia. 

According to the literature, disorders of the fat metabolism, confirming the failure of the liver, include: 

disorders of bile formation and bile excretion; impaired synthesis of triglycerides, phospholipids, 

cholesterol, as well as the formation of blood plasma lipoproteins, which contributes to the formation 

of ketone bodies and  liver steatosis (Biomarkers in Liver Disease, 2017). According to our data, the 

level of urea, cholesterol and triglycerides under conditions of hyperbilirubinemia tended to increase, 

compared to the control group, in children with moderate severity (IA group) and decrease in children 

with a severe condition (IB group), which indicates a metabolic disorder and, in on our opinion, needs 

further study to clarify the pathogenetic links of liver dysfunction, both by clinical and experimental 

methods. 

Conclusions 

1. The results of the analysis of anamnestic and clinical-laboratory parameters in newborns with NJ 

showed on the background of a clinical signs of dysfunction of the hepatobiliary system, the presence 

of significant biochemical changes, especially enzymatic activity, including, ALT, AST, LDH, ALP, 
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and -GT and, also an increase in TBS levels and an indirect bilirubin fraction, a decrease in total 

protein and albumin, glucose, a rise in urea, cholesterol and triglycerides. 

2. Using biochemical markers in newborns with clinical manifestations of neonatal jaundice, 

especially in cases of significant severity of the condition with concomitant perinatal pathology, 

requires more detailed analysis in order to determine the main pathogenesis of disorders of the 

functional state of the hepatobiliary system for the purpose of timely correction and improvement of 

the outcome of treatment. 

Further researches perspective 

Conducting a deep analysis of clinical and laboratory indicators characterizing hepatobiliary system 

dysfunction, to study the possibility of differential diagnosis of the severity of disorders at neonatal 

jaundice, taking into account the course of concomitant pathology. 
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