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9. ABSTRACT  

The task of the physician working in the neonatal unit is to ensure that; the newborn 

adapts to life outside the womb correctly, a bond has been established between the mother 

and the child and that the child is breastfed and safely discharged home (optimally 48 hours 

after birth). One of the problems delaying the discharge may be jaundice. By definition, in 

healthy, full-term newborns jaundice appears after the first day of life, total bilirubin 

concentration does not increase faster than 5 mg/dl/day, the peak concentration falls between 

the 3rd and 4th/5th day and does not exceed 12mg/dl (according to some authors 12.9 mg / dl). 

The cause of jaundice is an increased concentration of unconjugated bilirubin in the blood 

(hyperbilirubinaemia). A problem may arise in the case of severe hyperbilirubinaemia, in an 

otherwise healthy newborn. It is known that unconjugated bilirubin after reaching high 

enough concentrations has the ability to cross the blood-brain barrier and damage the central 

nervous system. The damage is known as bilirubin encephalopathy. Initial clinical symptoms 

may be nonspecific. Most often there might be muscular hypotonia, unwillingness to sucking, 

apathy and/or vomiting. If the bilirubin level is not effectively reduced, bilirubin will be 

deposited in the subcortical nuclei (kernicterus) and in the spinal cord. The changes will 

become irreversible, neurological symptoms will intensify, leading to disability or even 

death. Bearing this in mind, concerns arise that an early discharge of a newborn from a 

neonatal unit will increase the risk of severe hyperbilirubinemia (total serum bilirubin serum 

≥20mg/dl) during the child's stay at home. Therefore, we strive to develop a course of action 

as to minimize this risk. This is achievable through the understanding and identification of 

the risk factors whose presence should be considered individually on a child by child basis, 

taking into account his or her fetal age and calendar age. The main high risk factors of 

increased hyperbilirubinemia include: visible jaundice in the first day of life, confirmed 

hemolytic disease, prematurity, perinatal injuries and high bilirubin concentration on the day 

of discharge. 

The purpose of this work is: 

A. Determination of the incidence of severe hyperbilirubinemia (total bilirubin serum 

≥12mg/dl), for newborns of 3-4 days of age, without additional signs of pathology, 

those born ≥37 weeks of pregnancy, hospitalized in the Department of Neonatology 

at the Samodzielny Szpital Wojewódzki im Jana Bożego in Lublin. 

B. Determining whether the contributions to early, severe hyperbilirubinemia include: 

1) fetal age, birth weight and its decline after birth, 
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2) delivery route, post-natal wellbeing assessed according to the Apgar scale, 

gender of the newborn, 

3) mother's age, 

4) BMI of the mother before pregnancy and weight gain during pregnancy, 

5) past infectious diseases of the respiratory tract and sinuses in mothers in the third 

trimester of pregnancy, 

6) vaginal discharge and/or changes in urine indicative of infection, in mothers in 

the third trimester of pregnancy, 

7) mothers chronic illnesses (epilepsy, thyroid diseases) and pregnancy related 

diseases (gestational diabetes, gestational induced hypertension, pregnancy 

cholestasis), 

8) bleeding/ spotting from the birth canal, vomiting or premature cramps in mothers 

during pregnancy, 

9) heavy smoking. 

Method and Materials 

The medical documentation of 5058 mother-child pairs hospitalized from January 

2014 to June 2016 was reviewed at St. John’s Hospital in Lublin. For further analysis, 

newborns born between 37 and 42 weeks of pregnancy were selected for the study 

according to the following criteria: they were singleton pregnancies with a normal birth 

weight, breastfed and with the correct course of adaptation to life outside the womb. The 

cases excluded from further analysis were due to: jaundice during the first day of life, 

prematurity below 37 weeks of fetal life, low birth weight, genetic and developmental 

defects, congenital infections, perinatal infections, elevated rates of inflammation in the 

blood, perinatal injuries, serological conflict, and haemolytic anaemia. Newborns of 

mothers with clinical features of infection and/or fever two weeks prior to the delivery were 

also excluded. Consequently, 3594 newborns born ≥37 weeks of fetal life were included in 

the study. Their average fetal age was 39.19 ± 0.99 weeks. 2682 (74.62%) of newborns 

were natural-born, and 912 (25.37%) by caesarean section. The average birth weight of 

children was 3436.34 ± 673.62 grams, their average length was 54.34 ± 1.75 cm, the head 

circumference was 33.83 ± 1.07 cm. Children were born in good condition, with an average 

score according to Apgar 9.9 ± 0.5 points in the first minute (from 7 to 10 pt) and 9.95 ± 

0.3 points at 5 min (from 8 to 10 pt). There were more female newborns (n = 1971, 54.84%) 

than males (n = 1623, 45.16%). The average fall in the birth weight of newborns was 
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292,13±66,79g. In 2336 of them, during their 3rd-4th day of life, due to the intense 

yellowing of the skin, total bilirubin concentration in the blood serum (total serum bilirubin, 

TSB) was measured, which amounted to a maximum of 22mg / dl. The markings were 

made at the hospital laboratory. 

The newborns mothers had an average age of 27.7 ± 5.17 years. Their body weight 

was on average 65.95 ± 7.26 kg, height 164.92 ± 0.02 cm, BMI 24.26 ± 2.75, where only 

2 mothers had a deficiency of body weight to height (BMI <18.5) with a normal body 

mass group (BMI 18.5-24.9) - 2809, overweight (BMI 25-29.9) – 533 and 250 mothers 

with obesity (BMI 30 and above). The process of usual weight gain during pregnancy was 

assessed in relation to the BMI of the mother prior to pregnancy. 

The mothers were healthy on the day of delivery. Assessing their state of health in 

the last trimester of pregnancy, it was established that out of 3594 mothers, 115 (3.2%) 

had indefinite viral infection, 148 (4.12%) light cold, 88 (2.45%) sinusitis, 46 (1.28%) 

bronchitis, 54 (1.5%) angina. Non-infectious diseases included: hypothyroidism in 47 

(1.3%), hyperthyroidism in 24 (0.67%), Hashimoto's disease in 25 (0.7%), and epilepsy 

in 23 (0.64%) mothers. In 131 (3.64%) women, gestational hypertension was diagnosed, 

in 62 (1.73%) gestational cholestasis, 54 (1.5%) with pregnancy diabetes, treated with 

insulin and in 152 (4.23%) pregnancy diabetes treated through diet. 

When asked about ailments during pregnancy, 1698 (47.24%) mothers reported 

vomiting during pregnancy. Among other disorders, there were: abnormal secretions from 

the genital tract and / or changes in urinalysis in the third trimester of pregnancy in 1453 

(40.42%) pregnant women, premature spasms in 686 (19.08%) and spotting from genital 

tract in 965 (26.85%) of pregnant women. 

One hundred twenty one (3.3%) of mothers admitted to habitual smoking of 

cigarettes during pregnancy. 

Newborns were divided into three groups. The first (I) consisted of children 

without visible jaundice and children with TSB levels not exceeding 5 mg/dl (n = 1258), 

the second (II) contained newborns with TSB from 5 to 11.9 mg/dl (n = 1302), the third 

(III) had newborns with TSB of 12 mg/dl and above (n = 1034). TSB levels ≥ 12 mg/dl 

were considered to be hyperbilirubinemia (severe jaundice). The prevalence of the above-

mentioned neonatal and maternal factors between groups as well as the concentration of 

bilirubin in the group of children with severe jaundice were compared depending on the 

presence of the particular factor. 



 
95 

The creation of the database and statistical analysis were carried out using the 

Statistica 13.0 software (StatSoft, Poland). 

Results 

As a result of the conducted analysis, a statistically significant relationship 

between fetal age and bilirubin concentration was confirmed. Children from the group 

with the lowest TSB concentration (group I) were older in terms of fetal age than children 

with moderately severe jaundice (group II), and the latter older than children with severe 

jaundice (group III). Newborns from group I were also significantly heavier than 

newborns in groups II and III. There was no correlation between birth weight and TSB 

concentration in group II and III. Analysing the relationship between the size of birth 

weight decline and TSB, group III did not show any significant increase compared to the 

other groups. There was no correlation between the size of the birth weight decrease and 

the bilirubin concentration in group III and II. Correlations between the concentration of 

bilirubin and the sex of the newborn, the mode of delivery and its wellbeing assessed 

according to the Apgar scale were also irrelevant (when the score falls within the range 

of 7-10 points). 

Statistical analysis did not show a significant relationship between mothers' age 

and bilirubin in newborns (the average age of mothers from particular groups turned out 

to be similar). However, it showed a relationship between somatic traits and maternal 

health and bilirubin in newborns. Mothers of newborns from groups I and II had a good 

BMI score before pregnancy significantly more often compared to mothers of newborns 

from group III. The latter were notably more often overweight and had a larger weight 

gain during pregnancy. In group III, there was a positive correlation (weak correlation) 

between maternal body weight gain during pregnancy and bilirubin concentration in 

newborns. 

The infants included in the study did not have any infection and their mothers 

were assessed as healthy on the day of delivery. However, interviews revealed that some 

of them had an infection of the upper or lower respiratory tract, sinusitis, or (as they called 

it) a cold in the last trimester of pregnancy. It turned out that such infections were more 

frequently reported by mothers of newborns with increased hyperbilirubinemia. What's 

more, newborns from group III whose mothers suffered from infectious diseases in the 

last trimester of pregnancy had statistically higher TSB than newborns of mothers who 

did not get sick. The severity of jaundice in newborns was also found to be greater when 
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their mothers had vaginal discharge and/or changes in the urine during pregnancy, without 

general symptoms in the form of malaise or fever. These ailments were significantly more 

frequent in newborn mothers with severe hyperbilirubinemia (group III) than mothers in 

the other groups. Moreover, in neonates from group III, whose mothers had such ailments 

during pregnancy, TSB was significantly higher than in newborns of mothers without 

complaints. 

In addition, the factors that increased the risk of hyperbilirubinemia did not appear 

to be associated with the mothers chronic illnesses or pregnancy related diseases. Mothers 

of children with severe jaundice were more likely to have epilepsy, hyperthyroidism, 

hypothyroidism, pregnancy-related diabetes, gestational-induced hypertension or 

gestational cholestasis. However, in both group II and group III newborns of sick mothers 

had the same mean bilirubin concentration as newborns of mothers without those 

diseases. It should be noted that mothers remained under medical care throughout their 

pregnancy. 

Nearly 20% of mothers experienced premature contractions during pregnancy. 

This ailment was reported more frequently by mothers of newborns from group III. 

In addition, newborns in Group III whose mothers reported preterm contractions during 

pregnancy had significantly higher bilirubin levels than newborns of mothers without 

these ailments. However, no relationship was found between bilirubin in neonates and 

episodes of maternal tract bleeding. Their frequency in each of the studied groups was 

similar. Interestingly, mothers of newborns without jaundice and moderately severe 

jaundice were found to report vomiting during pregnancy more frequently than mothers 

with severe jaundice at a statistically significant level. Highly statistically significant 

differences were also found in group III, in which newborns of mothers without this 

condition had a higher concentration of bilirubin. 

Investigating the relationship between hyperbilirubinemia mothers who are heavy 

smokers, there were no statistically significant differences in the prevalance of a smoking 

addiction in mothers from their respective groups. Newborns of mothers smoking 

cigarettes and non-smoking mothers had similar bilirubin concentrations. 

Hence, the following conclusions were made on the basis of the obtained 

results: 

1. In this study, newborns born ≥37 weeks of pregnancy, with body weight appropriate 

for their fetal age, early hyperbilirubinemia (bilirubin ≥ 12 mg/dl at 3-4 days of life), 

as determined to be an isolated symptom in almost 30% of children. 
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2. Fetal age of newborns born ≥37 weeks of fetal life is important in assessing the risk 

of early, severe hyperbilirubinemia. The younger the fetal age, the greater the risk. 

3. Significance of birth weight and its postnatal extent of decline were not observed risk 

factors for early, severe hyperbilirubinemia in newborns who were born ≥37 weeks, 

with a body weight appropriate to fetal age. 

4. It was not established that the sex of the child, the delivery route and the number of 

points obtained (within the range of 7-10 pt. on the Apgar scale) belonged to the risk 

factors of early, severe hyperbilirubinemia in newborns born ≥37 weeks of pregnancy. 

5. The high body mass index (BMI) of mothers before pregnancy and excessive weight 

gain during pregnancy are significant risk factors for early, severe hyperbilirubinemia 

in newborns born ≥37 weeks of gestation. 

6. In the assessment of the risk of severe hyperbilirubinemia in newborns ≥37 weeks of 

pregnancy, respiratory infections, paranasal sinuses, colds and changes in urine and / 

or vaginal discharge in mothers in the third trimester of pregnancy should be 

considered (also when the mother is healthy on the day of delivery). 

7. The study did not show that thyroid disease, epilepsy, as well as pregnancy-related 

diseases (gestational diabetes, pregnancy-induced hypertension, gestational 

cholestasis) in properly treated mothers were risk factors for early hyperbilirubinemia 

in neonates born ≥37 weeks of pregnancy. 

8. It has not been shown that smoking by mothers during pregnancy contributed to the 

severity of early hyperbilirubinemia in newborns born ≥37 weeks of gestation. 

9. The study did not show that the risk factors for early hyperbilirubinemia in newborns 

≥37 weeks of pregnancy was related to vomiting or maternal bleeding in pregnant 

mothers. However, it did show that premature cramps in pregnant women may be a 

risk factor. 

10. On the basis of the performed analysis, it cannot be determined which of the studied 

factors contributes the most to the occurrence of severe hyperbilirubinemia in 

otherwise healthy newborns, born ≥37 weeks of gestational age and with appropriate 

an birth weight. Although, it can be assumed that its risk increases in the case of 

accumulation of factors. 

 


