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Abstract 

Bilirubin is a substance which develops as a body product of normal heme catabolism and can be toxic 

especially in neonates. It can develop in excess (hyperbilirubinemia) for a number of reasons such as 

increased red blood cell volume, increased bilirubin circulation and ineffective excretion through urine 

and faces via bile. Therefore, the present study aimed to evaluate the bilirubin levels and risk of 

pathologic hyperbilirubinemia levels in newborns at Ruhengeri Hospital.  The study design was a 

prospective cross-section. All newborns that were diagnosed clinically with jaundice attending Ruhengeri 

Hospital during the period of data collection (from June to September 2016) were included. A total 

sample size of 150 newborns was studied, and 52.6 and 47.3% were females and males, respectively. The 

overall prevalence of pathologic and physiologic hyperbilirubinemia was 41.3%. Of them, the pathologic 

hyperbilirubinemia was 7.3% and 34.0% was for physiological hyperbilirubinemia. The findings showed 

that there was no evidence of statistically significant difference between bilirubin values for males and 

females. In addition, there is no evidence that the sex of the new born is a risk factor of pathologic 

hyperbilirubinemia among the newborns at Ruhengeri Hospital. ABO and Rh (D) blood types should be 

tested for all pregnant as well unusual isoimmune antibodies in order to prevent neonatal disorders based 

on blood incompatibility. Further related studies should be carried out across the country to know the real 

image of pathologic hyperbilirubinemia. 
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1. Introduction 

Bilirubin is the ultimate breakdown product of haemoglobin and serves as a diagnostic marker of liver 

and blood disorders. In most term newborns, jaundice develops mostly as a result of the elevated amounts 

of unconjugated bilirubin during the first week of life. Normally elevation of bilirubin level is harmless 

(physiological jaundice), but pathologic jaundice is harmful and very serious for newborns. Higher than 

normal levels of bilirubin or hyperbilirubinemia may be indicator of different types of severe diseases due 

to higher erythrocytes turnover with a shorter life span in newborns than in adults people (Dennery et al., 

2001). 

Physiological hyperbilirubinemia in term newborns is characterized by total serum bilirubin (TSB)level 

usually rises between 6and 8 mg/dl within the first 3 days of life then falls to normal values. Pathologic 

hyperbilirubinemia occurs within the first 24 hours after birth with the TSB level rising by more than 5 

mg/dl per day or is higher than 17 mg/dl and keeps rising even after one week and maybe toxic to the 

development of central nervous system and may be cause of neurological impairment leading to bilirubin 

encephalopathy or kernicterus with a significant risk of neonatal mortality, long-term neurologic 

sequelae, sensorineural hearing loss, intellectual difficulties or gross developmental delays (Madan, 2005;  

Burke et al., 2009). 

Various factors such as herbal drug use in pregnancy, rhesus disease, ABO incompatibility, social class, 

gender and sepsis were rarely reported in high income countries were found to be associated with severe 

newborns hyperbilirubinemia. Family history of severe hyperbilirubinemia and weight loss were found in 

low resource countries whereas genetic factors such as glucose 6 phosphate dehydrogenase deficiency are 

common to both developed and low-resource countries. The quality data on the prevalence of pathologic 

hyperbilirubinemia and related outcomes in most low-resource countries remains scanty (Hameed et al., 

2011).  

Neonatal hyperbilirubinemia and jaundice occur in almost 60 to 80% newborns worldwide. In sub-

Saharan Africa and in South Asia, an estimated 1.1 million babies were reported to have severe 

hyperbilirubinemia every year (Bhutani et al., 2013a). Severe hyperbilirubinemia was associated with a 

high neonatal mortality in the first week of life in Kenya (English et al., 2004). In Rwanda, 6% of 

newborns had pathologic hyperbilirubinemia in the first few days of life (Uwurukundo et al., 2013). The 

aim of the present study was therefore to evaluate the bilirubin levels and risk of pathologic 

hyperbilirubinemia levels in newborns at Ruhengeri Hospital. 
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2. Materials and methods 

2.1 Area of the study and sample size 

The present prospective study was carried out at Ruhengeri Hospital (Musanze district, Northern 

Province). The target population was the newborns whose request form requested for serum total 

bilirubin. Any newborn coming for bilirubin (from June to September 2016) was selectively included in 

sample size (150 participants). 

2.2 Blood sample collection 

In order to have access on patients, ethical approval was obtained from Ruhengeri hospital ethics 

committee. The participants of the study were all newborns suspected to have jaundice. To ensure 

confidentiality of results, specimens and data were collected nameless using anonymous method. Dry 

microtube was used to collect capillary blood from a vein. Collected blood was then centrifuged at 3000 

rpm for 5 min. The plasma was used to test biliT and bilD using humastar80. The principle involved is 

that reagent adopts surfactant as solubilizer. Conjugated bilirubin and unconjugated bilirubin that has 

been solubilized react with diazo-sulfanilic acid to produce acid azo-bilirubin. Its absorbance is read at 

570 nm and is proportional to bilirubin concentration in the sample (Burtis et al., 2012). 

2.3 Data analysis 

Data were analyzed based on sex, weight, age and maternal age groups, using Statistical Package for 

Social Sciences (SPSS) version 16.0. Frequencies were computed, chi-square test and t-test were used to 

determine associations between selected variables.  

3. Results and discussion 

3.1 Demographic characteristics of the study population 

Newborns produce bilirubin more than twice the production rate in adults because of relative 

polycythemia and increased red blood cell turn- over in neonates. In the first few days of life, most 

newborns develop a severe hyperbilirubinemia which may be very toxic to their life (Dennery et al., 

2001). Demographic profile of the newborns with regard to gender, age (days) and birth weight (g) is 

presented in Table 1. In relation to the age, weight and sex of the study participants, the age group of 

below or equal to one week was greater than that of the age group of above seven days. Females were 

higher in number than males while most of the newborns had more than 2500 g. 
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Table 1: Demographic characteristics of the study population (n = 150) 

Demographics   Frequency    Prevalence (%)   

Newborn age(days)  

�� 119  79.3 

>7 31  20.7 

Sex  

Male 71  47.3 

Female 79  52.7 

Birth weight(g)  

����� 41  27.3 

>2500     109      72.7     

3.2 Overall prevalence of hyperbilirubinemia in newborns 

A jaundiced baby who aged above one week and has a hyperbilirubinemia means that she/he has a 

pathologic hyperbilirubinemia. The overall prevalence of pathologic and physiologic hyperbilirubinemia 

was 41.3% of the sampled newborns at Ruhengeri hospital (Table 2) from June and September 2016. 

Similarly, physiologic and pathologic hyperbilirubinemia was also noticed by Madan, (2005). According 

to Burke et al. (2009), over 60% of all term newborns have hyperbilirubinemia in the first week of life in 

the United States. However, only 5 to 10% requires medical intervention for pathological jaundice. Since 

7.3% pathologic hyperbilirubinemia was recorded, Ruhengeri hospital is in range of prevalence of 

pathologic hyperbilirubinemia.  

Table 2: Prevalence of pathologic hyperbilirubinemia in newborns (n = 150) 

    Age 

 Bilirubin Levels   Below 7days Above 7days Total 

Normal Count 68 (45.3%) 20 (13.3%) 88 (58.7%) 

Hyperbilirubinemia Count 51(34%) 11(7.30%) 62 (41.3%) 
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3.3 Frequency of risk factors for pathologic hyperbilirubinemia in newborns 

 

According to Linn et al. (1985), hyperbilirubinemia may have the relation with maternal characteristics, 

gender, birth weight, oriental race and premature rupture of membranes, breast-feeding, neonatal 

infection, and use of the pill at time of conception, instrumental delivery, and history of first trimester 

bleeding. The frequency and percentage (prevalence) of risk factors for pathologic hyperbilirubinemia in 

newborns at Ruhengeri hospital are presented according to maternal age, number of parity, the gender of 

the newborns and the birth weight (Table 3).�

Table 1: Frequency of risk factors for pathologic hyperbilirubinemia in newborns at Ruhengeri Hospital. 

n = 150 

  

Risk factors 

  

     Total 

Normal bilirubin level Hyperbilirubinemia 

Frequency  
Percentage 

(%) 
Frequency  Percentage (%) 

Maternal age(years) 

[15-25[ 39 20 51.28 19 48.72 

[25-35[ 105 66 62.86 39 37.14 

[35-45[ 6 2 33.33 4 66.67 

Number of Parity 

1 51 32 62.7 19 37.27 

2 61 35 35 26 42.62 

�� 38 21 21 17 44.74 

Gender(newborn) 

Male 71 44 61.97 27 38.03 

Female 79 44 55.7 35 44.3 

Birthweight(grams) 

����� 41 23 56.1 18 43.9 

>2500 109 65 59.63 44 40.37 

 

The young women and women at the end of their fertility period are likely to give birth to children with 

hyperbilirubinemia as compared to women in the middle age (Table 3). The findings of this study are in 

disagreement with Linn et al. (1985) who did not notice any significant relationships between jaundice 

and maternal age.  
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Referring to gender of infants, higher prevalence of pathologic hyperbilirubinemia was found in female 

infants than in male infants. This shows that female infants are more susceptible to pathologic 

hyperbilirubinemia than male infants in present study. These results also disagree with Porter & Dennis 

(2002) who reported that male gender was a risk factor for pathologic hyperbilirubinemia among infants. 

In addition, the findings of the current study are supported by Bhutani et al. (2013b) who found that male 

gender has a relationship with hyperbilirubinemia and the bilirubin levels were higher in males than 

females.  

For parity, high prevalence of pathologic hyperbilirubinemia was found in new born from mother with 

number of parity greater than 3 and mothers with 2 parities. Lower prevalence was found in new born 

from mother with one child. This shows that hyperbilirubinemia of the new born is more prevalent among 

women with the number of parity greater than 3 and the possibility of hyperbilirubinemia in the new born 

increases with the number of parity (Table 3). From the table, it was established that high prevalence of 

hyperbilirubinemia was found in new born with birth weight less than 2500 g and lower prevalence of 

hyperbilirubinemia was found in new born with greater than 2500 g. These findings are in agreement with 

Olusanya et al. (2013) who stressed that low birth weight loss in the first week of life has been associated 

with severe neonatal hyperbilirubinemia. 

3.4 Association between selected risk factors and pathologic hyperbilirubinemia in newborns at 

Ruhengeri Hospital 

Factors independently associated with severe neonatal jaundice were maternal religion, occupation, use of 

herbal preparations during pregnancy, infant’s gender, and weight at screening, multiple gestation and 

place of birth. The study concluded that severe neonatal jaundice is a significant condition associated with 

modifiable risk factors in population (Olusanya et al., 2013). The association between selected risk 

factors and pathologic hyperbilirubinemia was tested. There is evidence of statistical significance 

association between age-groups and hyperbilirubinemia (Table 4). This indicates that pathologic 

hyperbilirubinemia condition in newborns is associated with age of the mother. In contrast, Linn et al. 

(1985) found that there was no statistically significant relationship between pathologic hyperbilirubinemia 

among infants and the maternal age. There is also evidence of statistical significant association between 

number of parity and hyperbilirubinemia (Table 4). This shows that having the condition of 

hyperbilirubinemia in newborns is related to the number of parity of the mother. These findings disagree 

with Linn et al. (1985) who found that there were no statistical significant relationships between 

pathologic hyperbilirubinemia among infants and the number of parity of their mothers. 
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Table 4: Association with risk factors and normal bilirubin level and hyperbilirubinemia.                 

  *p-value< 0.05 

 

The evidence of strong association between age-groups and hyperbilirubinemia was observed (Table 4). 

This indicates that pathologic hyperbilirubinemia condition in newborns is associated with age of the 

mother. In contrast, Linn et al. (1985) found that there was no statistically significant relationship 

between pathologic hyperbilirubinemia among infants and the maternal age. There is also evidence of 

statistical significant association between number of parity and hyperbilirubinemia (Table 4). This shows 

that having   the condition of hyperbilirubinemia in newborns is related to the number of parity of the 

mother. These findings disagree with Linn et al. (1985) who found that there were no statistical 

significant relationships between pathologic hyperbilirubinemia among infants and the number of parity 

of their mothers. In addition, there was no evidence of an important association between gender of the 

new born and hyperbilirubinemia.  

  

Risk factors 

 
  

Total 

 Normal bilirubin  
Hyperbilirubinemia 

 

 
Frequenc

y  

Percentage 

(%) 
 

Frequenc

y  

Percentage 

(%) 
p-value 

Maternal age(years)    

[15-25[  39  20 51.28  19 48.72 �	��
� 

[25-35[  105  66 62.86  39 37.14 

[35-45[  6  2 33.33  4 66.67 

Number of Parity    

1  51  32 62.7  19 37.27 �	���� 

2  61  35 35  26 42.62 

��  38  21 21  17 44.74 

Gender (newborn)    

Male  71  44 61.97  27 38.03 �	���� 

Female  79  44 55.7  35 44.3 

Birth weight (g)    

�����  41  23 56.1  18 43.9 �	���� 

>2500  109  65 59.63  44 40.37   
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Similar results were reported by Linn et al. (1985) who found that there were no statistically significant 

relationships between jaundice and neonatal gender or previous siblings with jaundice. Furthermore, the 

newborns with birth weight less than 2500 g (43.9%) had hyperbilirubinemia while newborns with birth 

weight greater than 2500 g (Table 4). There was therefore an evidence of statistically significance 

association between birth weight of the new born and hyperbilirubinemia (Table 4). Similarly, Slusher et 

al. (2004) found that the bilirubin levels were higher in in-term infant with low birth weight as compared 

with in-term infants with high birth weight. Maternal age, number of parity and birth weight are thus risk 

factors affecting bilirubin levels in newborns at Ruhengeri Hospital. 

The association between hyperbilirubinemia and gender in newborns was investigated. There was no 

significant difference between bilirubin values for male and female (Table 5). These findings show that to 

be female infants or male are not more likely to develop high bilirubin levels. Hence, in the present study, 

there is no evidence that the sex of the new born is a risk factor of pathologic hyperbilirubinemia among 

newborns. 

Table 5: Hyperbilirubinemia and gender in newborns 

    Results of bilirubin    Stat Test   

 
Male Female  T-test Df p-value 

Mean ± SD   9.92 ± 4.116mg/dl 10.30 ± 4.564mg/dl 
 

 
0.776 148 0.136 

4. Conclusion 

The bilirubin levels were evaluated and the risk factors of pathologic hyperbilirubinemia 

in newborns at Ruhengeri hospital were observed to be maternal age, birth weight and number of parity at 

Ruhengeri Hospital. Clinicians should thus perform ongoing systematic assessments during the neonatal 

period for the risk of an infant developing severe hyperbilirubinemia. Other reasearch studies should be 

conducted using a large sample size across Rwanda to comfirm the prevalence of pathologic 

hyperbilirubinemia in newborns. 
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