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ABSTRACT 

Jaundice can occur in full term and preterm neonates 

within the first week of life. Severe neonatal jaundice 

can lead to death. This study was conducted to 

address the common risk factors associating with 

jaundice among newborns admitted to the intensive 

care unit at Aljala Hospital at Tripoli city in Libya. 

The study is performed in the period from June to 

November in the year 2023. A total of randomly 

selected 72 neonates paired with their mothers were 

involved. Data were collected from the medical files. 

In this study we found that 57% of the neonates were 

males and 43% were females. Also, neonatal 

jaundice was more prevalent among full term (75%) 

than preterm (25%) hospitalized newborns.  We 

found that 43% of our neonates were hospitalized due 

to neonatal jaundice only, while 33% of the neonates 

were hospitalized due to neonatal jaundice and Rh-

negative mother.  In about 30% of the neonates in this 

study, sepsis and respiratory distress were common 

neonatal illness coexisting with neonatal jaundice. 

Additionally, neonates with positive Rh (83%) and 

blood group O have a higher level of total serum 

bilirubin than those with negative Rh of other blood 

groups. We found that the prevalence of neonatal 

jaundice is higher in full term male neonates than 

females. The commonest cases are neonates with Rh+ 

blood groups, specifically O+. Sepsis and respiratory 

distress are markedly associated with neonatal 

jaundice in this study. 

Cite this article. Walli R, Drbal A, Albashir J. Jaundice and Associated Factors among Hospitalized Neonates in Tripoli-Libya. 
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INTRODUCTION 
Bilirubin is an endogenous compound and its increased levels have various neurotoxic effects especially in neonates [1]. 

However, it has recently been recognized that mild jaundice might have positive health effects. Bilirubin is the end 

product of hemoglobin degradation and is used in diagnosis of liver and blood disorders. It is also related to drug 

metabolism [2,3]. Preterm neonates have higher rates of bilirubin production than adults, because they have red blood 

cells with a higher turnover and a shorter life span. In neonates, the activity of conjugation enzymes of bilirubin is 

limited therefore the unconjugated bilirubin is accumulated [4]. 

Measurement of total serum bilirubin levels is the most laboratory investigation of jaundice which is performed to 

confirm the diagnosis of neonatal jaundice. A total serum bilirubin level of 5 mg/dl (85 μmol/L) or higher is considered 

as a confirmatory result for neonatal jaundice [5]. Neonatal jaundice may lead to severe complications, including lifelong 

disability such as growth retardation and hearing impairment [4]. Some risk factors have been found to be associated 

with developing jaundice among neonates such as maternal age and illness, maternal pharmacotherapy, gestational age 

prematurity, and blood group incompatibility [6]. One of these risk factors that have been identified was ABO 

incompatibility which will lead to hemolysis of the neonatal RBCs through immune mechanisms due to maternal 
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antigens. ABO incompatibility remains an important cause of neonatal morbidity and mortality [7]. Therefore, it is 

important to investigate the neonatal blood group for neonates born to mothers with an O-blood group to identify ABO 

incompatibility. It has been shown that the risk of neonatal jaundice is increased in male newborns compared to females 

[8]. We also examined in this study if neonatal serum total bilirubin is highly affected by the age of gestation at delivery 

(full term or preterm neonates). Many hospitalized neonates are suffering from other health problems that coexist with 

neonatal jaundice such as sepsis [9]. In this study we noticed that respiratory distress and sepsis are very common among 

our neonates. In other cases, neonatal jaundice can be found in neonates suffering from sepsis and respiratory distress 

at the same time. We therefore investigated whether there is a significant difference in the average of serum total 

bilirubin if the neonates suffering from one of these medical problems alone or not.  

 

METHODS  
Study Population 

The study population consisted of 72 neonates whose medical records were randomly selected from the hospital’s 

neonatal department throughout the period of June to November during the year 2023. Data were extracted from the 

medical records of the admitted neonates. All cases were neonates diagnosed as having jaundice by pediatricians using 

physical examinations and blood tests. The following information was collected: Mother’s information: (blood group, 

rhesus factor, prenatal problems, and infant’s information: (weight, age, gender, blood group, rhesus factor Rh, cause 

of admission, serum total bilirubin, other clinical data like infection, etc.). 

 

Statistical analysis 

Data are transformed into a Microsoft Excel spreadsheet and analyzed using Sigma plot program version 2 for statistical 

calculation. Independent student –t-test was applied to calculate the significance. Med Calc program for medical 

statistical testing also was helpful in this study. The level of significance was set at p < 0.05 [10]. 

 

Laboratory analysis 

Total bilirubin is measured in serum using COBAS INTEGRA 400 plus system, which uses colorimetric diazo method 

for total bilirubin, in the presence of suitable solubilizing agent, is coupled with 3,5-dichlorophenyl diazonium in 

strongly acidic media (BILT3 reagent). Neonatal jaundice is defined as total bilirubin > 2 .00 mg/dl, although this value 

may vary depending on the infant’s age, gestational age, and other factors [11]. 

 

RESULTS 

We examined at first the prevalence of neonatal jaundice in full-term and preterm neonates. The total number of neonates 

was 72, the average bilirubin level of 18 preterm neonates was 9.6± 5 mg/dl and for 54 full term neonates was 8.1± 4 

mg/dl. The difference between the total serum bilirubin measured in full term and the total serum bilirubin level in 

preterm neonates was insignificant P>0.05.  

 
 

Figure 1. Serum total bilirubin levels and the gestational age of neonates at delivery 
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As represented in figure 2, we also compared between the average serum total bilirubin of the neonates with age of less 

than 24 hours after delivery and those of more than 24 hours after delivery to 5 days. The difference seen between both 

groups is significant P< 0.05. 

 

 

Figure 2: Average of serum total bilirubin according to the neonatal age. (Note that more than one day means the age from 1 

to 5 days. P< 0.05) 

 

To see how the gender of neonates could affect the serum total bilirubin in our neonates, we classified them into male 

group (41 neonates) and female group (31 neonates) then compared between the average of serum total bilirubin of 

males and females. As it’s seen in figure 3 males exhibit slightly higher level of serum total bilirubin than females and 

this difference was insignificant (P >0.05). 

 

 

Figure 3. Average of serum total bilirubin (mg/dl) of male and female neonates. 

 

In this study we also investigated the average serum total bilirubin of neonates with high risk factors such as those of 

blood group incompatibility.  In figure 4 we represent the difference of serum total bilirubin between the neonates 

according to their blood group also we calculated the average of serum total bilirubin for those carrying Rh positive 

blood group and those of Rh-negative blood group as appears in figure 5. The results reveal that neonates with positive 

Rh and blood group O have higher level of total serum bilirubin than the others.  

10.8
5.3

8.5
0

2

4

6

8

10

12

14

16

more than one day less than one day total

av
er

ag
e 

o
f 

to
ta

l b
ili

ru
b

in
 (

m
g/

d
L)

Neonatal Age 

n=42

n=30

n=72

0

2

4

6

8

10

12

14

16

males females total

av
er

ag
e 

o
f 

se
ru

m
 t

o
ta

l b
ili

ru
b

in
 (

m
g/

d
L)

Gender

n=41 n=31 n=72

https://journal.utripoli.edu.ly/index.php/Alqalam/index


 
https://journal.utripoli.edu.ly/index.php/Alqalam/index  eISSN 2707-7179 

 

 

Walli et al. Alq J Med App Sci. 2024;7(3):878-883    881 

 

Figure 4. Average of serum total bilirubin according to the blood group of the neonates 

  

 

Figure 5. Average of neonatal serum total bilirubin according to their Rh factor 

 

On the other hand, we have also examined if the presence of other illness rather than neonatal jaundice can affect the 

level of serum bilirubin, we found that 16.7% of the neonates included in this study were admitted to the  hospital due 

to neonatal jaundice and sepsis, 13.8% were admitted due to neonatal jaundice and respiratory distress, 26.4% were 

admitted due to neonatal jaundice, sepsis and respiratory distress together, 33.3% were admitted due to neonatal jaundice 

and Rh negative mother, and 25% were admitted due to neonatal jaundice with mother and infant ABO incompatibility. 

However, in 43.1% of the neonates, jaundice was the only cause of admission. As shown in table 1.  
 

Table 1. Average of neonatal serum total bilirubin according to the cause of hospitalization 

Cause of admission 
Number of 

neonates 

Average of total 

bilirubin (mg/dl) 

Standard 

deviation 

Level of 

significance 

neonatal jaundice 31 6.3 ±3.7 - 

neonatal jaundice, neonatal sepsis 12 11.1 ±5 P <0.05 

neonatal jaundice, respiratory distress 10 10.2 ±5.4 P <0.05 

neonatal jaundice, neonatal sepsis, respiratory distress 19 9.6 ±4.5 P <0.05 

ABO incompatibility 18 9.69 ±3.9 P <0.05 

Rh negative mother 24 5.1 ±2.9 P <0.05 

The average of total bilirubin of neonates admitted to the hospital only because of neonatal jaundice was set as control 

to test the significant difference of the other subgroups in the table in comparison to it. 
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DISCUSSION 

High serum bilirubin in the first days of life in some neonates is due to their immature livers resulting in impaired 

bilirubin metabolism [12,13]. In the current study, among 72 neonates of average weight of 3.1Kg, the average of serum 

total bilirubin was 8.5 mg/dl (normal level is < 2.00 mg/dl), and 75% of jaundiced neonates were full term and 25% 

were preterm, which is inconsistent with global prevalence of jaundice that is seen in approximately 60% of full-term 

and 80% of preterm neonates [14]. Also, no significant difference was found in serum total bilirubin between full term 

and preterm neonates. As neonatal gender is identified as an important predictor of jaundice, in this study we found that 

male neonates were more likely to develop jaundice than females. 56.9% of neonates were males, and 43.1% were 

females, which is consistent with a study in Ethiopia [15] and in Nigeria [16]. This finding is also consistent with other 

studies conducted in Malaysia [17] and Iran [18]. This can be attributed to the fact that neonatal jaundice could be 

genetically linked to the X chromosome, making males more susceptible. Also, deficiency of glucose-6-phosphate 

dehydrogenase G6PD has been identified as a contributor in development of neonatal jaundice, G6PD is shown to be 

higher in males [19].  The difference seen in this study between the average serum total bilirubin of male and female 

neonates was statistically insignificant. This is consistent with a study performed in India, where no significant 

association was observed between gender and the occurrence of neonatal jaundice [20,21]. Additionally, most of the 

neonates included in this study have the blood group O positive. This is inconsistent with a study in Iran 2019, where 

the most common blood group of neonatal jaundice was A+ with prevalence of 35% [22]. However, we could not detect 

any significant difference of the average serum total bilirubin levels of each group of neonates with a different blood 

group when compared to the common O positive blood group. With regard to the Rhesus factor (Rh), we found that 

83.3% of neonates have Rh positive blood groups and 16.7% have Rh negative blood groups which is consistent with 

the Iranian study in 2019 where 90% of jaundiced neonates were of Rh-positive blood groups [22].  We then categorized 

our neonates according to the cause of hospitalization as explained in table 1, we found that 43.1% of neonates were 

hospitalized due to neonatal jaundice only and about 16.7% were hospitalized due to neonatal jaundice plus sepsis and 

these findings were inconsistent with Indian study [23].  
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 ليبيا -اليرقان والعوامل المرتبطة به بين الأطفال حديثي الولادة في المستشفيات بطرابلس 

 رحاب والي*، عبد الناصر دربال، جنات البشير 

 السريرية، كلية الصيدلة، جامعة طرابلس، طرابلس، ليبيا قسم الكيمياء الحيوية والكيمياء الحيوية 
 

 المستخلص
يمكن أن يحدث اليرقان عند الأطفال حديثي الولادة في فترة الحمل الكاملة والخدج خلال الأسبوع الأول من الحياة. ويمكن  

لشائعة المرتبطة باليرقان بين  أن يؤدي اليرقان الوليدي الشديد إلى الوفاة. أجريت هذه الدراسة لمعالجة عوامل الخطر ا
الأطفال حديثي الولادة الذين تم إدخالهم إلى وحدة العناية المركزة في مستشفى الجلاء في مدينة طرابلس في ليبيا. أجريت  

طفلاا حديثي الولادة تم اختيارهم عشوائياا    72. شارك في الدراسة  2023الدراسة في الفترة من يونيو إلى نوفمبر في عام  

٪ من الأطفال حديثي الولادة كانوا من  57في هذه الدراسة وجدنا أن    .أمهاتهم. تم جمع البيانات من الملفات الطبية مع  

ا بين الأطفال حديثي الولادة في فترة الحمل الكاملة )43الذكور و   ٪(  75٪ من الإناث. كما كان اليرقان الوليدي أكثر انتشارا

% من الأطفال حديثي الولادة دخلوا المستشفى بسبب اليرقان  43ستشفى. وجدنا أن ٪( في الم25مقارنة بالأطفال الخدج )

دخل   بينما  فقط،  العامل  33الوليدي  ذات  والأمهات  الوليدي  اليرقان  بسبب  المستشفى  الولادة  حديثي  الأطفال  من   %

تان وضيق التنفس من الأمراض  % من الأطفال حديثي الولادة في هذه الدراسة، كان الإن 30الرايزيسي السلبي. وفي حوالي  

الوليدية الشائعة التي تصاحب اليرقان الوليدي. بالإضافة إلى ذلك، فإن الأطفال حديثي الولادة ذوي العامل الرايزيسي  
( الدم83الإيجابي  وفصيلة   )% O   العامل ذوي  بأولئك  مقارنة  المصل  في  الكلي  البيليروبين  من  أعلى  مستوى  لديهم 

ن فصائل الدم الأخرى. وجدنا أن انتشار اليرقان الوليدي أعلى في الأطفال حديثي الولادة الذكور من  الرايزيسي السلبي م
يرتبط الإنتان وضيق   .+O ، وخاصة+Rh الإناث. الحالات الأكثر شيوعاا هي الأطفال حديثي الولادة ذوي فصائل الدم

 .التنفس بشكل ملحوظ باليرقان الوليدي في هذه الدراسة

 .اليرقان، الأطفال حديثي الولادة، الخدج، عامل الريسوس، البيليروبين  .المفتاحية الكلمات 
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