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Abstract 

Heamolytic disease of the newborn is a neonatal disease associated with red cells heamolysis re-
sulting from red cell antigens of the foetus and mother red cells antibodies. This study involved a 
cross sectional laboratory based analytical survey, eighty neonates with pyrexia of unknown ori-
gin and twenty neonates apparently healthy were selectected for this study. ABO and Rh blood 
group, Direct Coombs’ test, Glucose-6-phosphate dehydrogenase estimation and blood culture 
were performed on blood samples collected from each neonate. Blood group O had the highest 
number of neonates (60% control; 61% test); 80% and 81.3% of the control and test neonates are 
Rh positive respectively. None of the control subjects are positive to DCT while 5% of test subjects 
positive to DCT; 4% and 8.7% of the control and test respectively are positive to G6-PD deficiency. 
The study recorded 0% growth in blood culture of control subjects while 2.5% of the neonates 
blood samples yielded when cultured. Though prevalence rate of HDN in our society is diminishing 
gradually based on this study, there is need to look inwardly to other aetiological factors that can 
cause HDN apart from blood group incompatibility, since sudden infant death is on increase now. 
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1. Introduction 

Haemolytic disease of the newborn (HDN), erythroblastosis fetalis, is associated with foetal red cell destruction 
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following the transplacental passage of maternally derived antigens on foetal cells. The IgG antibodies bind to 
foetal red cells, and in turn, these are destroyed following adherence to Fc receptors on macrophages in the 
spleen, by phagocytosis and extra cellular lysis. Haemolytic disease of the newborn can also result from incom-
patibilities caused by many other red cell antibodies, although this occurrence is much less frequent [1]. 

The incidence of immunization to red cells is related to the volume of red cell exposure. The Rh blood group 
antigen D is the most important cause of a family of inherited antigens. The theory of inheritance put forward by 
Fisher and Race states that there are three pairs of antigen, Dd, Cc and Ee. The presence of Rh (D) indicates Rh 
positivity while the absence of Rh (D) indicates Rh negativity. 

Numerous advances have been made in the diagnosis and management of HDN and these have greatly de-
creased infant morbidity and mortality. The most significant development has been made in disease prevention. 
Although there is no cure for HDN, a method of antibody immunosuppression was developed to prevent Rh 
immunization which is an Rh-immunization mother [2]. 

This study was aimed at evaluation of some etiological factors of haemolytic disease of the new born, and its 
significance serological diagnosis, such as Glucose 6-phosphate dehydrogenase(G6PD), ABO and Rhesus blood 
group, and bacterial Infection. This study examined pattern and prevalence of ABO Blood Group and Rhesus 
Incompatibility among Neonates in, the distribution of G6PD deficiency among neonates sub infected of HDN 
in Ile-Ife and and bacteraemia in HDN. 

2. Materials and Methods 

Study Design A cross sectional Laboratory based analytical survey was adopted for this research.  

3. Study Area  

This study was carried out in Ile-Ife, Osun State, Nigeria. The Hospital used was Obafemi Awolowo University 
Teaching Hospital, Ile-Ife, Osun State Nigeria.  

4. Subjects  

The sample population consists of one hundred (100) neonates born at Obafemi Awolowo University Teaching 
Hospital, Ile-Ife, Osun State Nigeria. Eighty (80) of the neonates were diagnosed of pyrexia of unknown origin 
(PUO) while the other twenty (20) were aparently healthy. Ethical approval and subjects parents consent were 
obtained. 

5. Selection and Exclusion  

Both males and females were included in this study and all subjects were neonates between the age of 2 to 10 
days. Neonates with history of complicated pregnacy, mother with history of malaria in pregnancy, Human 
Immunodeficiency (HIV) infection as well as alcoholism were excluded from this study.  

6. Collection of Samples  

10 ml of blood were collected from each neonates and about 2.5 ml were dispensed into each blood culture 
bottle for culture. The medial cubital vein using a vacutainer and needle from each of the subjects into an Ethy-
lene Diamine tetra acetic acid (EDTA) container. 

7. Study Duration  

Sample collection was from 6th of January 2009 to 20th of December 2010.  

8. Data Collection/Statistical Analysis  

Data was collected using self administered semi structure questionnaire. All numerical results were collated 
from the two groups. Data is presented as mean ± Standard Deviation (S.D) and analyzed using one way analy- 
sis of variance (ANOVA).Using SPSS version 18.0. P values ≤ 0.05 were considered significant. 

ABO grouping 
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8.1. ABO and Rh Blood Groups Tests 

A drop of blood from each student was placed on a clean white tile in three places. A drop of each of the antis-
era, anti A, anti B and anti D was added and mixed with each blood sample, with the aid of glass rods. Blood 
was mixed thoroughly with the antisera and rocked gently for 60 sec to observe agglutination. In case of doubt, 
the test was examined under a microscope, or the results were confirmed by reverse grouping using known 
group A and B red cells [3]. 

Direct Coombs’ Test (DCT): This was done according to Cheesbrough 2006 [4] using the neonates blood.  

8.2. Methaemoglobin Reduction Method for G6PD Estimation 

Procedure: 
1) 2 ml of anticoagulated blood (EDTA) was added to a tube containing 0.2 ml of combined reagent (Dextrose, 

Sodium Nitrite, and Methylene blue). 
2) The tube was closed with a stopper and the contents were gently mixed by inverting it 15 times. 
3) Control tubes were prepared by adding 2 ml of blood to a similar tube without reagents (Normal reference 

tube) and to a tube containing 0.1 ml of sodium nitrite-dextrose mixture without methylene blue (deficient 
reference tube). 

4) The samples were incubated at 37˚C for 90 minutes. 
5) After the incubation, add 0.1 ml volume of the neonate sample, the normal reference tube and the deficient 

reference tube into 10 ml of water in separate, clear glass test tubes of identical diameter. 
6) The content were mixed gently and the colour of the different tubes were compared. 

8.3. Interpretation 

Normal blood yields a colour similar to that in the reference tube, a clear red. 
Blood from defiant neonates give a brown colour similar to that in the deficient reference tube. 

9. Blood Culture 

The whole blood of the neonates is cultured using blood culture media. 
Media used-Tryptone soya diphanic medium and Thioglycolate broth. 
1) With the aid of a syringe and needle, about 10 ml of blood B withdrawn from the neonates body. 
2) The needle is inserted through the rubber liner of the bottle cap and the 5 ml of blood is dispensed into each 

culture bottle (mentioned above). 
3) The culture bottles are then incubated at 35˚C - 37˚C up to 2 weeks, they are then examined and sub cultured 

on culture plates (this is prepared by adding 3 ml of blood 10 15 - 20 ml of molten nutrients agar, mixing, 
and pouring into a Petri dish. The plate is incubated at 35˚C - 37˚C over night. 

4) The place is examined the following morning for possible growth. 

10. Results 

Both test and control samples were randomly analyzed for G6PD, DCT, ABO blood group, blood culture was 
also carried out on all samples. 

The result for test and control samples is shown on the tables below.  
From Table 1, it can be seen that for the two groups’ majority of the patients were in Group blood O with 60 

percent control and 61.3 percent for test. The group with least number of patient is blood group AB with 5% and 
2.5% respectively for control and test. One-quarter of control patients were in blood Groups A with close to one- 
fifth of patients under test group; while for Group B it is 10 percent to 17.5 percent for Control and Test.  

There exists no significant association between Blood Group and the Group the patients belong to i.e. (control 
and Test) the chi-square p-value is 0.750. 

Table 2 reveals that three-quarter of the patients had Rhesus (D) positive to One-quarter Rhesus (D) Negative 
for the patients under control group. For test on the other hand, it is 81.3% to 18.7% for Rhesus (D) positive and 
Rhesus (D) Negative respectively. Likewise, on the question of association, p-value is 0.899, meaning that there 
exist no significant association between Rhesus D and the group the patients belong. 
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Table 1. Percentage distribution of ABO PHENOTYPE by group i.e. control and neonates.                            

Blood Group 
Apparently healthy neonates (Control) Neonates with PUO (Test) 

No % No % 

Group O 12 60.0 49 61.3 

A 5 25.0 15 18.7 

B 2 10.0 4 17.5 

AB 1 5.0 2 2.5 

Total 20 100.0 80 100.0 

 
Table 2. Percentage distribution of Rhesus (D) PHENOTYPE by control and neonates.                               

Rhesus (D) 
Apparently healthy neonates (Control) Neonates with PUO (Test) 

No % No % 

Rhesus (D) Positive 16 80.0 65 81.3 

Rhesus (D) Negative 4 20.0 15 18.7 

Total 20 100.0 80 100.0 

 
From Table 3, none of the patient under control have positive (DCT). All the patients had Negative (DCT) 

while for test 5.0% of the patients had positive (DCT) to 95.0% that had Negative (DCT). On whether there is 
any significant association between the group they belong to DCT, the computer revealed that there is no signif-
icant association between the group and DCT with p-value of (0.307) which is more than the 0.05 significant 
level required. 

From Table 4, 80% of control patients had No deficient while 20% had deficient in their G6PD. For test, it is 
91.3% to 8.7% for Not deficient and Deficient respectively. Also on the question of association, there exist no 
significant association since our p-value (0.50) is greater than 0.05. 

From Table 5, the percentage distribution reveals that all the patients had no growth in their blood culture. 
For test it is 2.5% to 97.5% for growth and No Growth respectively. On the question of whether there is associa-
tion the p-value of the Pearson chi-square is 0.475 which is greater than 0.05, it then means that there is no sig-
nificant association between the group they belong and their blood culture. 

From Table 1, it can be seen that for the two groups’ majority of the patients were in Group blood O with 60 
percent control and 61.3 percent for test. The group with least number of patient is blood group AB with 5% and 
2.5% respectively for control and test. One-quarter of control patients were in blood Groups A with close to 
one-fifth of patients under test group; while for Group B it is 10 percent to 17.5 percent for Control and Test.  

There exists no significant association between Blood Group and the Group the patients belong to i.e. (control 
and Test) the chi-square p-value is 0.750.  

Table 2 reveals that three-quarter of the Neonates had Rhesus (D) positive to One-quarter Rhesus (D) Nega-
tive for the Neonates under control group. For test on the other hand, it is 81.3% to 18.7% for Rhesus (D) posi-
tive and Rhesus (D) Negative respectively. Likewise, on the question of association, p-value is 0.899, meaning 
that there exist no significant association between Rhesus D and the group the patients belong.  

From Table 3, none of the Neonates under control have positive (DCT). All the Neonates had Negative 
(DCT) while for test 5.0% of the Neonates had positive (DCT) to 95.0% that had Negative (DCT). On whether 
there is any significant association between the group they belong to DCT, the computer revealed that there is no 
significant association between the group and DCT with p-value of (0.307) which is more than the 0.05 signifi-
cant level required. 

From Table 4, 80% of control Neonates had No deficient while 20% had deficient in their G6PD. For test, it 
is 91.3% to 8.7% for Not deficient and Deficient respectively. 

Also on the question of association, there exist no significant association since our p-value (0.50) is greater 
than 0.05. 
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Table 3. Percentage distribution of DCT by control and neonates.                                                 

DCT 
Apparently healthy neonates(Control) Neonates with PUO (Test) 

No % No % 

Positive (+) - - 4 5.0 

Negative (−) 20 100.0 76 95.0 

Total 20 100.0 80 100.0 

 
Table 4. Percentage distribution of G6PD by group. i.e. control and neonates.                                       

G6PD 
Apparently healthy neonates (Control) Neonates with PUO (Test) 

No % No % 

Not Deficient 16 80.0 73 91.3 

Deficient 4 20.0 7 8.7 

Total 20 100.0 80 100.0 

 
Table 5. Percentage distribution of blood culture by control and neonates.                                          

Blood Culture 
Apparently healthy neonates (Control) Neonates with PUO (Test) 

No % No % 

Growth - - 2 2.5 

No Growth 20 100.0 78 97.5 

Total 20 100.0 80 100.0 

 
From Table 5, the percentage distribution reveals that all the Neonates had no growth in their blood culture. 

For test it is 2.5% to 97.5% for growth and no growth respectively. On the question of whether there is associa-
tion the p-value of the Pearson chi-square is 0.475 which is greater than 0.05, it then means that there is no sig-
nificant association between the group they belong and their blood culture. 

11. Discussion and Conclusion 

Haemolytic Disease of the New born, also known as erythroblastosis fetalis, is a neonatal disease characterized 
by the destruction of the red blood cells of the affected neonates [5]. Its major etiological factor is the absence of 
positive direct comb’s test, and other pathological jaundice may be interest which includes intrauterine conge-
nital infections, erythrocyte membrane defect, red blood cell enzyme deficiencies and no hemolytic causes, such 
as enclosed hemorrhages, hypothyroidism, gastrointestinal obstruction and metabolic diseases [6]. 

The focus of this work is to review the etiological factors involved in Haemolytic Disease of the New born 
and the significance of the Serological diagnosis. The factors are the ABO & rhesus blood group, G6PD defi-
ciencies and the isolation of possible bacteria [blood Culture). A total of 100 samples were collected, 20 samples 
were used as controls (apparently healthy neonate) while 80 samples were collected from neonates with history 
of pyrexia. Control and test subject under the blood group O have the highest frquency (60%), though slightly 
higher than their findings; blood group O had been reported in previuos research to be blood group with highest 
frequency in Nigeria [7]-[12]. There had not been any difference in blood group distribution of adult and 
neonate since blood group is a phenotype which can not change. 80% of the control neonates are rhesus positive 
while test subjects are 81% rhesus positive. This was in line with report of Akinnuga et al. [8]. The Rh blood 
group system is the most polymorphic of the human blood groups, consisting of at least 45 independent antigens 
and next to the ABO system is the most clinically significant in transfusion medicine [13]. In the Caucasians in 
the United States, the distribution is type O, 47%, type A, 41%; type B, 9% and type AB; 3% and for the blacks 
in the United States, the distribution is type O, 46%; type A, 27%; type B, 2% and AB, 7% [14]. Both rhesus 
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factors and ABO blood group had been noted to be the major aetiological factor in erythroblastosis fetalis [15]. 
However, HDN is three times more likely to be caused by ABO incompatibility than Rhesus incompatibility due 
to the low number of Rh negative women in African and Asian populations [4].  

Only five percent (5%) of our test subjects were positive to Direct comb’s test (DCT); hence all control 
subjects were negative to this test. This can be explained as a situation due to the fact that there had not been any 
previous sensitization of these neonates red cells or their red cells had not been coated with antibidy. Direct 
coomb’s test also known as direct antiglobulin test had been reported to be positive in neonates with HDN. 
Though Heddle et al. reported three cases of negative DCT in Rh haemolytic anaemia in neaonate [16], in this 
such were not found. 

4(20%) control and 7(8.7%) test neonates are positive G-6-PD deficient in this study. G-6-PD deficiency had 
been reported to be the most common enzymopathy in humans [17], it functions in maintenance of red blood 
cells membrane stability [18]. Glucose-6-phosphate dehydrogenase (G-6-PD), deficiency leads to impaired pro-
duction of reduced glutathione and predisposes the red cells to be damaged by oxidative metabolites, causing 
hemolysis [19] this end result also mimic that found in HDN. Though heamolysis of neonates red blood cells 
may be also due to enzym deficiency but blood group incompability is what is generally referred to as HDN. In 
this study prevalency of G6PD deficiency in control subjects is same with previous research work on G-6-PD in 
Nigeria [20], however this value is higher compared with our test subjects.  

In this study 2.5% of test subject had bactereamia, none of the control subject positive to bactereamia; hence 
it was contrary to earlier reports [21]-[23]. Though in this study emphasis was not placed on species of bacteria 
present, Klebsiella pneumonia had been reported to be the organism with highest occurance [24]-[26]. In this 
study pyrexia had been used as a selecting criterion for neonate under test subjects; hence the association of 
neonatal bacteria septiceamia with hemolysis had been thoroughly studied [27], but non had reported the 
association with HDN. In certain studies, infections had been reported to be one of the major factors that elicit 
the heamolysis in G-6-PD [19] [28]; hence its role in HDN is poorly understood. The low incidence of neonatal 
bacteria septiceamia might be attributed to increased hygenic condition given to neonate. In vitro, bacteria 
contamination of blood had been seen to cause transfusion reaction; hence there is a possibility for bacterial 
septiceamia in neonates resulting in a reaction similar to HDN. 

In conclusion, the incidence of Haemolytic disease of the New born (HDN) in Ile-Ife using the Direct comb’s 
test as a diagnostic technique to detect the presence of sensitized red blood cell of the neonate shows no signi-
ficance. This might due to the level of awareness of the disease among expecting mothers before and during 
pregnancy; this enables them to take necessary precautions and management from the investigation carried out, 
the infection in HDN is at minimal and the deficiency of G6PD is not common. Though prevalence rate of HDN 
in our society is diminishing gradually, there is need to look inwardly to other aetiological factors that can cause 
HDN apart from blood group incompatibility, since sudden infant death is on increase now.  
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