
Recommendations:

Good maternal (prenatal) and neonatal care. 
Genetic counseling should be an essential part 
in consanguineous marriage.
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hemolytic disease was reported to be 276 
per 100,000 live births worldwide in 2010, 
translating to 373,300 babies. South Asia, sub-
Saharan Africa and Eastern Europe/Central Asia 
had the highest estimated prevalence rate, 
roughly 386 per 100,000 live births. In contrast, 
the estimated prevalence in high-income 
countries with well-established health-care 
infrastructure for pregnant females was 2.5 per 
100,000 live births. 

The prevalence of Rh incompatibility as cause 
of neonatal jaundice was 5.4% in Bangladeshi 
infants, similar to that in Turkey. This rate 
in Makkah, Saudi Arabia, was 2.6%. G6PD 
deficiency was another identified neonatal 
jaundice in our study estimated to have a 
prevalence rate of 4.14% among Egyptian 
neonates, close to the prevalence rate in 
Iranian newborn was 6.3%. but among Turkish 
newborns was 0.5%. On the other hand, G6PD 
deficiency had a rate of 10.5% among patient 
neonates in Makkah, Saudi Arabia. In India, 
this rate was reported as 2.5% in the patients 
with indirect hyperbilirubinemia. 

Severe hyperbilirubinemia due to G6PD 
deficiency was seen among 21.5% of the 
neonates in a study from Canada. G6PD 
deficiency can cause kernicterus with 
permanent neurologic sequelae in the 
neonates with severe jaundice, so its early 
management is important. 

A study from Lebanon stated that urinary tract 
infection was found in 20.1% of the jaundiced 
newborns, which was about four-fold higher 
than that in Iran. A higher rate of 18% was 
reported among Turkish neonates as well. This 
rate was 6.5% in a survey from Greece, which 
was near our results. Sepsis was diagnosed 
in 45% of the patient newborns in a research 
from Nigeria, which was much higher than our 
estimated rate of 15.2%. 

Jaundice treated by conventional 
phototherapy in the present meta-analysis 3 
studies were analyzed with total number of 
cases 963. The proportion was 87.34%.

Jaundice treated by exchange transfusion  
in the present meta-analysis 3 studies were 
analyzed with total number of cases 963. The 
proportion was 16.62%. 

Total serum bilirubin before and after 
conventional phototherapy; in the present 
meta-analysis 2 studies were analyzed with 
total number of cases 320. Total random effect 
(SMD=8.003, SE=0.335).  	

Total serum bilirubin before and after 
intensive/LED phototherapy; in the present 
meta-analysis 2 studies were analyzed with 
total number of cases 320. Total random effect 
(SMD=10.03, SE=2.64). 

In a single blinded randomized control trial 
from Coastal India  (2019) comparing Light 
Emitting Diode (LED) phototherapy versus 
conventional phototherapy in treatment of 
neonatal hyperbilirubinemia; 166 neonates ≥ 
35 weeks of age requiring phototherapy were 
recruited and further divided into 2 groups 
[LED (83) and conventional (83)] by using 
computer generated random numbers. Serial 
total serum bilirubin levels and random urinary 
lumirubin levels were collected and side 
effects of phototherapy were noted. Rate of 
fall in total serum bilirubin levels (TSB, μmol/L/
hour) and random urinary lumirubin levels 
were computed. Significant difference was 
documented in mean rate of decrease of TSB 
(μmol/L/hour) in LED group (5.3 ± 2.91) when 
compared to conventional group (3.76 ± 2.39) 
(p <0.001).( Gutta et al., 2019)  this goes with  
the results of our study. 

Conclusion: 

In the present meta-analysis study, 
phototherapy is the most continent and safe 
therapeutic method which is used in the first 
step of treatment of unconjugated neonatal 
jaundice. It lowers the levels of serum bilirubin 
and decreases the need for the potentially 
more invasive therapeutic approach, exchange 
transfusion.
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Discussion:

The aim of the present study is to establish 
evidence based neonatal jaundice in 
Egyptian neonates to assess systematically 
available evidence on causes, risk factors and 
management of jaundice in Egypt. Also, the 
study will provide meaningful information to 
policy makers and health care professionals to 
guide decision-making processes. 

Using meta-analysis, this study is based on 
previous Egyptian studies, theses, papers. 
Data were collected, 32 studies were selected, 
involved 3458 neonates. 

The Mean gestational age in weeks, post 
natal ages in days , birth weight in kilogram, 
maternal age in years ,APGAR score , serum 
bilirubin for case and control on admission 
and discharge  were demonstrated.

Birth weight in the present meta-analysis 28 
studies were analyzed with total number of 
2564. The mean was 2.961 ± .3059 Kgm.

Formula fed in the present meta-analysis, 7 
studies were analyzed with total number of 
cases  465. The proportion is 35.67%. 

Maternal parity in the present meta-analysis, 
2 studies were analyzed with total number of 
cases 111.The proportion is  6.41%.  

Moawad et al. (2015) provided insight 
into maternal sociodemographic factors as 
determinants of knowledge and attitudes 
related to NNJ in Egypt. Maternal age, 
education, working status, parity, and 
residence had a strong influence on the 
knowledge level and behavior. Although 
not statistically significant, they found more 
accurate knowledge and a relatively safe 
behavior among mothers with parity of ≥3 and 
maternal age of ≥35years, a finding replicated 
in other comparable studies. They also found 
that working mothers and those residing in 
urban areas were significantly (P<0.05) more 
likely to have perception and attitudes better 
than housewives and rural mothers. 

Similar findings were reported in studies 
conducted in India, Sri Lanka and Nigeria. A 
recent Egyptian survey has found that only 
49% of women in rural Upper Egypt receiving 
regular maternal care, compared with 75% in 
Upper Egypt urban areas. 

Among 32 articles were finally included, 
the overall pooled prevalence of causes of 
jaundice among Egyptian neonates were: ABO 
incompatibility (36.3%), rh-incompatibility 
(16.29%), cephalhematoma (6.52%), G6PD 
deficiency (4.14%), other causes( 55.3%).

Unknown factors were the most frequent 
causes of jaundice in Iranian newborns 
(50.7%). Among known etiologies, ABO blood 
groups incompatibility has the highest rate 
of prevalence (16.9%). In a recent national 
report from Turkey, ABO incompatibility 
was responsible for jaundice in 21.3% of the 
neonates, which was close to our results. In a 
study from Bangladesh, ABO incompatibility 
was found as the most common cause of 
hemolytic jaundice (11.3%). On the other 
hand, this rate was 31.6% in Makkah, Saudi 
Arabia, which was so close our results. 

ABO incompatibility was attributed to jaundice 
among 15% of newborns in a study and 35% in 
another study from India. ABO incompatibility 
is observed when the mother has blood 
group O and the infant has blood type A or 
B. Maternofetal ABO incompatibility happens 
in about 15% of pregnancies, but hemolytic 
disease of the newborn develops in only 5%.

In the United States, mother-infant ABO 
incompatibility is seen in 6.9% of all deliveries, 
and ABO hemolytic disease of the newborn is 
the most frequent cause of neonatal icterus. 

Icterus caused by ABO hemolytic disease is 
detected within the first 12–24 hours of life; 
therefore, it is recommended to implement a 
screening program for all pregnant females. 
Rh blood group incompatibility as a cause of 
icterus was estimated among 4% of newborn 
patients in Iran. In a recent global systematic 
analysis, the estimated prevalence of Rh 
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Table (6) shows cases with jaundice treated by conventional phototherapy in 3 studies were 
analyzed with total number of cases 963. The proportion was 87.34%. 

Table 6: Meta-analysis proportion of jaundiced cases treated by conventional phototherapy

Table & Fig. 7: show cases with maternal fever, PROM and maternal UTI in jaundiced neonates 
with UTI in 3 studies were analyzed with total number of cases 140. The proportion was 28.23%.

Table & Fig.(7): Meta-analysis proportion of  maternal fever, PROM and maternal UTI in 
jaundiced cases with UTI
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Table (4): shows cephalhematoma in cases with jaundice in 3 studies were analyzed with total 
number of cases 983. The proportion was 6.52%. 

Table 4: Meta-analysis proportion of cephalhematoma in jaundiced cases

Table (5) shows G6PD deficiency in cases with jaundice in 4 studies were analyzed with total 
number of cases 1083. The proportion was 4.14%. 

Table 5: Meta-analysis proportion of G6PD in jaundiced cases
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Table (2) shows Rh incompatibility in cases with jaundice in 5 studies were analyzed with total 
number of cases 1158. The proportion was 16.29%. 

Table & Fig. 2: Meta-analysis proportion of Rh incompatibility in jaundiced cases

Table & Fig. 3 show ABO incompatibility in cases with jaundice in 5 studies were analyzed with 
total number of cases 1158. The proportion was 36.31%. 

Table & Fig. 3: Meta-analysis proportion of ABO incompatibility in jaundiced cases
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medical faculties. The researcher collected 
data from theses of MSc., MD., PhD which 
focus on neonatal jaundice in Egypt. The 
information was extracted from the selected 
studies include: first author, publication year, 
title of the study, type of the study design, size 
and characteristics of the study population. 

Inclusion criteria
All national studies conducted on neonatal 
jaundice and its determinants in the period.

Exclusion criteria
1-Unreliable and irrelevant studies or 
studies that don’t have scientific merit.
2-Studies with limited sample size

Statistical analysis:

The random effects model is assumed that 
the true effect size varies from one study to 
the next, and that the studies in our analysis 
represent a random sample of effect sizes 
that could have been observed. The goal is to 
estimate the mean effect in a range of studies, 
and we do not want that overall estimates 
to be overly influenced by any one of them 
(Higgens et al., 2003). 

MedCalc Program:

A meta-analysis integrates the quantitative 
findings from separate but similar studies and 
provides a numerical estimate of the overall 
effect of interest (Petrie et al., 2003). Different 
weights are assigned to the different studies 

for calculating the summary or pooled effect. 
The weighing is related with the inverse of the 
standard error (and therefore indirectly to the 
sample size) reported in the studies. Studies 
with smaller standard error and larger sample 
size are given more weight in the calculation 
of the pooled effect size. The effect of interest 
can be: an average of a continuous variable, 
a correlation between two variables, an odds 
ratio, suitable for analyzing retrospective 
studies, a relative risk (risk ratio) or risk 
difference, suitable for analyzing prospective 
studies, a proportion, and the area under the 
ROC curve. The agreement or disagreement 
between the studies is examined using 
different measures of heterogeneity.  The 
results of the different studies, with 95% CI, and 
the overall effect (under the fixed and random 
effects model) with 95% CI are illustrated in a 
graph called “forest plot”.
Ethical considerations:
The study proposal was approved by the 
local ethical committee of the Faculty of 
Postgraduate Childhood Studies. 

Results: 

According to guidelines by (PRISMA) statement, 
the researcher reviewed the Egyptian theses, 
papers, journals, in English language. The pool 
of 32 main studies involves a total sample of 
3458 neonates.

Table (1) shows formula fed neonates in 7 
studies were analyzed with total number of 
cases (465).The proportion was 35.67%. 

Table (1) Meta-analysis proportion of formula fed neonates among  studied cases
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الهدف من هذه الدراسة:
انشــاء قاعــدة بيانــات أوليــة لليرقــان الوليــدي فــي مصــر إضافــة الــي ذلــك فــإن الدراســة يمكــن أن توفــر لنــا معرفــة العوامــل المحــددة 

لليرقــان الوليــدي.

تصميم الدراسة:
دراســة تحليــل- ميتــا لعينــة مــن الدراســات المصريــة والأطروحــات التــي تــم جمعهــا عــن طريــق المكتبــة الرقميــة للجامعــات المصريــة 

فــي الفتــرة مــن 2005 الــي 2018.

منهجية البحث:
تــم البحــث مــن خــال المكتبــة الرقميــة للجامعــات المصريــة عــن  الدراســات المصريــة والأطروحــات المتعلقــة باليرقــان الوليــدي فــي 
الفتــرة مــن 2005 الــي 2018. بحــث بشــكل منهجــي فــي الدراســات والأطروحــات التــي تناولــت دراســة اليرقــان الوليــدي وتــم ذلــك 
بإســتخدام الموقــع الاكترونــي لإتحــاد مكتبــات الجامعــات المصريــة، جمــع أكبــر عــدد ممكــن مــن الأطروحــات وبعــد ذلــك تــم تقييــم 
جــودة الأطروحــات بإســتخدام معاييــر موضوعيــة لــإدراج والإقصــاء، ثــم تــم جمــع البيانــات الأوليــة مــن الدراســات المختــارة ثــم تحليلهــا 
بإســتخدام التحليــل البعــدي )تحليل-ميتــا( وهــذا يعنــي إعــادة تحليــل نتائــج التحليــل الأولــي أو الثانــوي مــن مجمــوع البحــوث والدراســات 
الفرديــة. بيــن 32 دراســة شــملت 3458 حديثــي الــولادة مــن 2005 إلــى 2018، تــم تضمينهــا أخيــرًا، وكانــت الأســباب المجمعــة 
لليرقــان بيــن حديثــي الــولادة المصرييــن هــي: عــدم توافــق ABO يمثــل 36.3٪، عــدم توافــق Rh 16.29٪، ورم رأســي ٪6.52، 
ونقــص G6PD 4.14٪ وأســباب أخــرى 55.3 ٪. اليرقــان الــذي عولــج بالعــاج الضوئــي التقليــدي مــع 963 حالــة تمثــل ٪87.34. 

اليرقــان الــذي عولــج عــن طريــق نقــل الــدم يمثــل 16.62٪ مــن الحــالات.

Introduction:

Jaundice is one of the most common and 
annoying problems that occur in the newborn. 
Jaundice is observed during the first week of 
life in approximately 60% of term neonates 
and 80% of preterm neonates. Although 
most jaundice neonates recover without 
any complications, there is always a risk of 
unconjugated bilirubin encephalopathy during 
the period of hyperbilirubinemia. Because of 
the increasing number of early discharged 
newborns, there is a corresponding danger of 
failing to diagnose severe hyperbilirubinemia 
and start the treatment in time, as reports 
about kernicterus in full term healthy new 
born demonstrate. Therefore, it is important to 
establish safe markers for the development of 
excessive jaundice in these infants(Moerschel 
et al.,  2008).

Neonatal hyperbilirubinemia has become an 
important cause of readmission (Vandborg  et 
al., 2012). Phototherapy has been known as 
the most effective non-invasive treatment of 
neonatal indirect hyperbilirubinemia (Mreihil  
et al., 2010).

Meta-analysis is a statistical procedure 
that integrates the results of numerous 

independent studies; it lies on the top of 
evidence base medicine Hierarchy.

Objective:

The aim of the present study is to provide 
the first meta-analysis of Egyptian research 
regarding some risk factors of neonatal 
jaundice among Egyptian neonates. 

Methodology:

Following the lines of preferred reporting 
items for systematic reviews and meta-analysis 
statement, the author  searched  data base from 
January 2005 to the end of December, 2018 in 
English language. Reviewers checked results 
and removed overlapping citations. Data were 
extracted from articles using a three-phase 
system. First, all articles identified through the 
literature were screened for eligibility criteria. 
We then extracted descriptive information, 
collecting information regarding study 
descriptors, participant demographic variables 
of the comparison group(s), diagnostic 
procedures, assessment measures, and 
summary of findings. Characteristics in each of 
these categories were coded.  The researcher 
visited the libraries (central and digital) in the
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Some risk factors of Neonatal hyperbilirubinemia in Egypt

 (A meta-analysis study)

Marwa Saad, Salah Mostofa, and Gamal Sami

Medical Studies Department for Children, Faculty of Postgraduate Childhood Studies, Ain Shams University, 
Egypt.

Abstract:
Background: Neonatal jaundice is a common health problem and is expected to be seen in approximately 60%–
80% of healthy newborns.

Objective: To generate national parameters for neonatal jaundice and its determinants in Egypt. To provide the first 
meta-analysis of Egyptian research regarding  some risk factors of neonatal jaundice among Egyptian neonates.

Methodology: Type of the study: Meta-analysis (type 3).We systematically searched electronic university library 
council data base (eulc .edu.eg) for thesis published. We included only studies that controlled for the effects of 
confounding variables in determining some risk factors for neonatal hyperbilirubinemia. We conducted meta-
analysis of the eligible studies and computed risk estimates with random effects models. The researcher reviewed 
the Egyptian theses, papers, journals, in English language, searching for  studies published from January 2005 to 
the end of December, 2018. Meta-analysis was done using MedCalc software ver. 12.7.7.0. 

Results: Among 32 studies involving 3458 neonates from 2005 to 2018, were finally included, the overall pooled 
causes of jaundice among Egyptian neonates were: ABO incompatibility represented 36.3%, Rh-incompatibility 
16.29%, cephalhematoma 6.52%, G6PD deficiency 4.14% and other causes 55.3%. Jaundice treated by conventional 
phototherapy with 963 cases represented 87.34%. Jaundice treated by exchange transfusion represented 16.62% 
of cases.

Conclusion: Phototherapy is the most continent and safe therapeutic method which is used in the first step of 
treatment of unconjugated neonatal jaundice. It lowers the levels of serum bilirubin and decreases the need for the 
potentially more invasive therapeutic approach, exchange transfusion.

Keywords:   Meta-analysis, Neonates, Risk factors,  Jaundice,  Hyperbiliruminemia.

مقدمة
اليرقــان الوليــدي هــو اصفــرار يصيــب جلــد وعيــن الطفــل وهــو حالــة طبيــة تتطلــب عنايــة خاصــة بحديثــي الــولادة وهــو ناتــج عــن زيــادة 
ــدم الحمــراء وتكــون ســامة عنــد  ــا ال ــدم عــن الحــد الطبيعــي، والبيليروبيــن هــي مــاده تنتــج عــن تحلــل خلاي مســتوي البيليروبيــن فــي ال
زيــادة تركيزهــا فــي الــدم، ولتنجنــب ذلــك يقــوم الكبــد بالتخلــص منهــا وطرحهــا فــي الــدم, أو الأمعــاء لإخراجهــا مــع البــول والبــراز. يمثــل 
اليرقــان او الصفــراء فــي الأطفــال حديثــى الــولاده أكثــر الأمــراض شــيوعا فــى فــى الشــهر الأاول مــن العمــر ووتعــد زيــادة الصفــراء بالــدم 
فــي الأطفــال حديثــي الــولادة ) اليرقــان الوليــدي ( مشــكلة قائمــة فــي 60% مــن الأطفــال كاملــي النمــو و80% مــن الأطفــال المبتســرين 
فــي الأيــام الثلاثــة الأولــى مــن العمــر وتمثــل 75% مــن الحــالات التــي يعــاد حجزهــا بالمستشــفى فــي خــال الأســبوع الأول مــن العمــر.

وعلــى الرغــم مــن أن العــاج النشــط غيــر مطلــوب فــي غالبيــة حــالات الصفــراء عنــد الرضــع إلا أنــة فــي بعــض الأحيــان قــد تحــدث 
مضاعفــات خطيــرة مثــل الخلــل فــي الوظائــف العصبيــة أو الوفــاة وتنقســم الصفــراء الــى مرتبطــة وغيــر مرتبطــة وتنقســم الأخيــرة الــى 

فسيولوجية ومرضية.
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